
INSIDE THIS ISSUE:

Faculty Profile

Comings and Goings

Applied MS Projects

Working at the NSF

Awards

Department News

Challenge Problems

Donors

NewsletterDepartment of Mathematics 
  and Statistics 

University of Massachusetts Amherst College of Natural Sciences Academic Year 2012-2013 Volume 28

continued on page 6

DEPARTMENT HEAD’S MESSAGE by Michael Lavine

Friends, Colleagues, Alumni:

At this time last year, the Department of Mathematics and Statistics had just written a self-study 
in preparation for a review of the department, and had just submitted a report on our Ph.D. 
program for the university’s review of all doctoral programs at UMass Amherst. The present 
status of these two efforts is reported in this message, along with information on some of our 
outreach efforts and news on comings and goings.

One of the department’s major efforts this past year was conducting two faculty searches, one 
in analysis and one in topology. Both searches were able to identify excellent candidates, who 
were also deemed excellent by other universities. Though our analysis candidates accepted other 
offers, our topology candidate, Inanc Baykur, agreed to join our department. He will arrive in 
August and begin regular teaching in the fall. We’re pleased to welcome him to Amherst.

We expect to conduct more faculty searches next year: one in analysis and one in statistics to 
replace long-time faculty member John Buonaccorsi, who retired at the end of this year.

Calculus I students learn the importance of quadratic growth 
and how much more decisive it can be than a merely linear 
progression. As an alumnus of UMass Amherst, Alvin Kho 
is the embodiment of quadratic growth. His early work as an 
undergraduate in electrical engineering took an unanticipated 
turn during his junior year in a class in advanced multivariable 
calculus taught by Professor Sam Holland. He commented that 
Professor Holland’s class was a life-changing event, saying, “He 
was a great teacher, really inspirational.”

Prior to Professor Holland’s class, Alvin 
came to the conclusion that the purpose 
of calculus “was to torture people.” His 
views began to change over the course 
of the semester, during which Professor 
Holland gave a masterful and elegant 
development of multidimensional 
calculus that culminated with the 
divergence theorem and the theorems of 
Stokes and Gauss. Nevertheless, Alvin 
noted, “he never gave the game away,” 
in that “he never told us” of his ultimate 
destination. The eye-opening surprise 

came at the end of the term when “he pulled a rabbit of his 
hat” by using multivariable calculus to derive Maxwell’s 
equations starting only with Newton’s laws and the laws of 
electromagnetism. As an electrical engineering student, Alvin 
had seen Maxwell’s equations many times in his engineering 
and physics courses. However, in those courses they were 
presented simply as formulas to be memorized, and they were 
never derived mathematically from the underlying physics. 

Another course that was pivotal in Alvin’s 
undergraduate work was a course in 
modern analysis taught by Professor J. C. 
Su. Alvin looks back fondly at Professor 
Su’s lucid expository style and humorous 
manner. In one amusing anecdote, Alvin 
relates how an engineering professor had 
cited a form of the mean value theorem 
needed during a lecture, and he invited 
students who would like to know the 
derivation of the formula to come to his 
office hours. Curious about the result and 
wanting to see more, Alvin took him up 
on the invitation. However, his professor 
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The truth is, Assistant Professor Krista Gile was not always 
headed for a career as a social- science statistician. It was a rugby 
teammate who suggested it. She had a Master’s degree in social 
science, was working in social-services research, and was taking 
graduate classes in sociology. She was also teaching math at an 
after-school program for at-risk girls and delivering meals-on-
wheels. Each of these activities was undertaken to help her decide 
what to do with her life. Rugby was just for fun. Within months, 
she had added more math to her class schedule, and was headed 
to statistics graduate school.

Krista’s career path was never straight. Here’s a plot:

Krista says she’s always enjoyed mathematical problems, but is 
especially inspired by problems more directly related to people. 
The path in figure 1 isn’t the one she’s described to potential 
employers. That one looks more like this: 

In retrospect, it seems 
almost planned. Krista is 
now an Assistant Professor 
of Statistics, working on problems inspired by social science 
and public health. Most of her work involves statistics for social 
network analysis. Not the Facebook kind, necessarily, but the 
kind that connects us to each other, in our complicated modern 
lives. 

Much of her recent work involves a sampling method called 
Respondent-Driven Sampling, a method for sampling hard-
to-reach human populations like injecting drug users. You 
can’t access these populations with traditional methods like 
household  or telephone surveys. Often, the best you can do is 
find a few individuals, ask them to connect you to others, and 
so on until you’re done sampling. Unfortunately, you’re left with 
no guarantee that the resulting sample is representative of the 
whole population. Krista works on statistical methods to make 
population estimates based on samples like these. Along the way, 
she also studies the implications of failed assumptions, and how 
to diagnose those violations in respondent-driven sampling. You 
can learn more about her research on her website https://www.
math.umass.edu/~gile/. 

Krista says she particularly loves statistics because it allows her 
to use math to contribute to many branches of science and 
inquiry. She loves that she often gets to talk with social scientists 
and epidemiologists, and that her work can be applied by public 
health officials around the world. Finally, being a professor gives 
her the opportunity to teach. While college teaching usually 
involves less play than teaching 10-year-olds, Krista is repeatedly 
energized and inspired by the hard work and insights of the 
students at UMass Amherst.

When asked about her plan for the future, Krista replies, “Keep 
making plots. Keep changing perspectives. Keep finding the 
unexpected.”

FACULTY PROFILE OF KRISTA GILE:  
“KEEP FINDING THE UNEXPECTED” by Michael Lavine

Figure 1. Career path: random walk?

Figure 2. Convergence over time  
(described to employers)

This year’s newsletter continues a feature that was begun last year: faculty and 
staff profiles. We present a profile of faculty member, Krista Gile, describing 
her research and how she discovered her career path. This profile stems from 
conversations between Krista and Michael Lavine, the Department Head. Krista 
joined our department in the fall of 2010. 

We’d like to hear from you. Tell us whether you like the feature 
and want to see more faculty and staff profiles in future issues 
of the newsletter. Suggest a favorite professor or staff member 
whom you’d like to see profiled. 
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Among my four hundred students during the past spring semester, 
there was a sixth grader aspiring to be an endocrinologist, there was 
someone who graduated with me from high school and reminded 
me that our twenty-fifth class reunion is taking place this year, 
and there were roughly fifteen to twenty students registered as 
learning disabled, some of whom I met with regularly outside 
of normal office hours. This was a typical semester, though by 
no means do I consistently have middle-schoolers or high school 
classmates as students in my classes, but it’s interesting when I do, 
and it’s interesting that I can.

Teaching large enrollment courses at the university provides an 
opportunity to get to know people—not everyone, but I get to 
know some students very well. Teaching introductory courses in 
mathematics ensures that I get to know many students’ fears and 
dislikes for the subject matter, as they are often willing to disclose 
this information, unsolicited, as a defense against learning the 
dark art of algebra. I don’t dismiss students’ fears and dislikes, 
but I don’t dwell on them, and I discourage them from doing the 
same. Acknowledging their apprehension toward mathematics 
can be helpful, but then so is putting it aside to get down to the 
business of finding out why these learning barriers exist, and how 
to get past it.

My belief is that students need to feel that they can do 
mathematics. In short, it’s a confidence problem. Somewhere in 
their mathematics education, they got stuck, hit a wall, or simply 
became disinterested. A common thread seems to be that many 
students are missing a piece of helpful information to bridge the 
gap between two concepts, some little tidbit that makes it all 
make sense. These students don’t need to learn the answers to 
life’s most challenging questions—which is good for me, because 
I don’t have them—but I feel pretty confident that I can give 
them the tools they need for, say, solving quadratic equations. 

When I ask students if they remember the quadratic formula, 
typically I hear the groans that indicate definite familiarity with 
the phrase, coupled with slight annoyance. These reactions are 
probably because it is one of the most excruciating formulas they 
had to memorize in high school. As the title of this article suggests, 
the formula is long, has lots of letters and a square root, and what 
the heck is that plus or minus thing anyway? If asked to scribble 
it out on paper, most would have some memory of its structure, 
but only a few would have it exactly correct. One of the joys of 
my job is showing students where these formulas come from and 
why they’re useful. So, having already solved quadratic equations 
by completing the square, we then go through the process of 
completing the square on the general quadratic equation ax2 + bx 
+ c = 0. It’s not easy for them because we’re dealing with a lot of 

BRINGING MINDFULNESS INTO 
HIGHER EDUCATION by Richard S. Ellis

The benefits of meditation are apparent to everyone who 
practices this ancient technique. Meditation calms the mind 
and brings equanimity. It enables us to connect with the wisdom 
of our bodies and the wisdom of the present moment. It also 
helps us cope with pain, reduce stress, and alleviate suffering. 
The insight gained from meditation is called mindfulness. 
This is the calm and direct awareness of what is happening in 
the present moment, in your body, in your mind, and in the 
world around you. By focusing your attention on the present 
moment, mindfulness cultivates wakefulness and wisdom.

After meditating regularly for a number of years, I decided 
to introduce meditation and the benefits of mindfulness, in a 
gentle and nonintrusive way, to the students I teach. Starting 
five or six years ago and continuing into the present, I have 
begun each class with a short meditation exercise, which I do 
without using the language of meditation and which I make 
clear is completely voluntary. With small variations here are 
my instructions.

If you would like to participate, then I invite 
you to close your eyes, sit up straight in the 
chair, and start breathing slowly. Just relax. 
Give yourself the gift of doing nothing but 
breathe. As you become aware of your breath, 
start to feel present. 

I also discuss issues of stress with the students. I know that 
the combination of meditation and discussion is working. For 
example, in the 20 course evaluations in an undergraduate 
course that I taught in the fall of 2012, 10 students commented 
favorably on the meditation exercise or remarked that I had 
created a low-stress learning environment. “I thought the 
meditation sessions were helpful and helped me to focus better 
during class,” wrote one student. Another remarked, “Overall, 
even though this class is one of the more difficult ones, it was 
by far my least stressful.”

During the spring semester of 2013 I wanted to go further, 
building on an article about stress in academic life that was 
published in last year’s newsletter. First I spoke with my 
Department Head, Michael Lavine, and with two Associate 
Deans in my college, all of whom strongly supported me in 
this endeavor. Their expressions of support inspired me to 
organize a group of graduate students in my department with 
whom I meet once a week to discuss issues of stress and to 
meditate together, cultivating the mindfulness that can heal 
that stress. I can see in their faces that our discussions are 
having a profound impact. These graduate students, having 
grown up, like me, in a culture of competition and overwork, 
welcome the wisdom of mindfulness, which teaches that the 

Continued on page 25 Continued on page 16

b squared minus the square root 
of b plus or minus 2 over 4ac ... or 

Something Like That 
by Jeff Beaulieu
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The last thirty years have seen more than a few famous problems 
in mathematics solved. Perhaps the most famous is Fermat’s last 
theorem: no three positive integers a, b, c can satisfy an + bn = cn, 
where n > 2 is an integer. FLT was proved in 1994 by Andrew 
Wiles with the help of Richard Taylor, more than 300 years 
after Fermat died. Another example is the Kepler conjecture, 
which says that the most efficient way to regularly arrange 
balls in three dimensions is the familiar “cannonball” stacking 
found in the produce section of every supermarket. The Kepler 
conjecture was proved in 1998 at the hand of Thomas Hales 
and an army of computers. A third example is the 100-year-
old Poincaré conjecture, which characterizes the three-sphere 
in terms of its intrinsic geometry. This was solved in 2003 by 
Grigory Perelman.

Thus in August 2012, when Shinichi Mochizuki, a highly 
regarded number theorist at the prestigious Research Institute 
in Mathematical Sciences in Kyoto, Japan, announced that he 
had proved the ABC conjecture, it appeared that yet another, 
apparently unassailable conjecture in number theory had been 
breached. But has it been proved? Strangely enough, today, 
almost a year later, no one can say for sure. It might be proved, 
but . . . maybe not.

But those aren’t numbers 
Before we can explain this curious state of affairs, we should 
actually say what the conjecture is. Like Fermat’s last theorem, 
the ABC conjecture is easy to formulate and involves only basic 
arithmetic. In fact it was originally developed as a tool to prove 
Fermat’s last theorem in a different setting, where a, b, c are not 
integers but instead are polynomials with complex coefficients. 
In this context, the conjecture is called Mason’s theorem.

This all may seem unrelated, but there is an old heuristic 
in number theory that says that integers are analogous to 
polynomials. For example, both can be added, subtracted, and 
multi- plied to yield another quantity of the same type, but this 
is not true for division. There is also a version for polynomials 
of the fundamental theorem of arithmetic. A polynomial cannot 
be factored any further if and only if it’s a linear polynomial, so 
“factorization into primes” be- comes “factorization into linear 
terms.” In other words, the fundamental theorem of arithmetic 
becomes the fundamental theorem of algebra.

In this setting Mason proved Fermat’s last theorem by first 
proving the following: if a, b, and c are complex polynomials with 
no common roots and if a + b = c, then the degrees of a, b, c are 
all less than N − 1, where N is the number of distinct roots of 
the product abc. This means that if three polynomials with no 
common roots satisfy the simplest possible linear relation, then 
their degrees can’t be too large.

The conjecture itself
The ABC conjecture was formulated by Masser and Oesteré 

in the 1980s; it comes from reverse-engineering the analogy 
between polynomials and numbers. This requires some subtlety. 
What, for instance, should be the analogue for an integer of the 
degree of a polynomial? And what is the integral version of the 
number of distinct roots?

Fully exploring the translation would take too many column 
inches, and so we will content ourselves with stating the 
conjecture. Suppose a, b, c are three positive integers that are 
relatively prime; i.e., the only integers that simultaneously divide 
all three are ±1. For any integer N let the radical rad(N) be the 
product of the distinct prime divisors of N. For instance, rad(12) 
= rad(36) = 6. Then the ABC conjecture states that for any ε > 0, 
there are only finitely many triples (a, b, c) meeting these conditions 
and satisfying a + b = c, such that c > rad(abc)1+ε.

The epsilon (the funny e) deserves some explanation. The 
statement would be much cleaner if the epsilon could be set to 
zero, but experience teaches us that this is too strong: one expects 
infinitely many triples (a, b, c) to satisfy the inequality if ε = 0. 
But according to the conjecture there are only “barely” infinitely 
many, in the sense that, as soon as the exponent on the radical is 
larger than one by any amount, no matter how small, there will 
be only finitely many triples.

Here’s one way to think about what the conjecture means. 
Suppose a and b are numbers made of very small primes raised 
to high powers. Then the conjecture roughly says that their sum 
cannot be of the same form. Instead c = a + b is more likely to 
have larger primes in its factorization raised to small powers. For 
instance, if a = 210 = 1024 and b = 38 = 6561, then c = 7585 = 
5 · 37 · 41.

Like Mason’s theorem, the ABC conjecture is stronger than 
Fermat’s last theorem in that the former implies the latter. But 
the ABC conjecture is even stronger, since it implies many open 
conjectures in number theory, so many that in 1996 Dorian 
Goldfeld, a number theorist at Columbia University, called 
the ABC conjecture “the most important unsolved problem in 
Diophantine analysis.”

The proof (all 500 pages of it)
Because a proof of the ABC conjecture seemed totally out of 
reach, and because the source has a strong record of excellent 
results, Mochizuki’s claim that he had proved the conjecture 
generated substantial excitement. But this excitement had to 
be tempered: Mochizuki’s proof comes at the end of four long 
unpublished manuscripts, altogether totaling over 500 pages. 
Even more, these manuscripts develop a completely new field in 
mathematics, a field Mochizuki calls “Inter-universal Teichmüller 
theory.” It seems that very few people, if any, understand these 
papers well enough to say whether the proof is correct or not.

It might be hard for someone not “on the job”—in other words, 

THE ABC CONJECTURE: PROVED OR NOT? by Paul Gunnells

Continued on page 18
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Professor Nahmod’s research lies at the overlap of nonlinear 
Fourier analysis, harmonic analysis, and nonlinear partial 
differential equations, integrating into it tools from geometry, 
gauge theory, and probability.  Her research builds on and adds 
to the extensive progress made during the last two decades in 
settling fundamental questions on the existence of solutions 
to nonlinear dispersive and wave equations, their long time 
behavior, and the formation of singularities. The thrust of this 
body of work has focused primarily on deterministic aspects of 
wave phenomena for which sophisticated tools from nonlinear 
Fourier analysis, geometry, and analytic number theory have 
played a crucial role. Yet there remain some fundamental 
obstacles. A natural approach to overcome them is to consider 
evolution equations from a nondeterministic point of view and 
incorporate, in the analysis, tools from probability as well. The 
convergence of deterministic and probabilistic approaches, 
together with the extraordinary maturity of the field at this 
point, make this the perfect time for attacking some of the 
most challenging and fascinating questions in this area.

Wave phenomena in physics are mathematically modeled 
using PDEs. Nonlinear wave models arise in many fields 
including quantum mechanics, ferromagnetism, vibrating 
systems, semiconductors, and optical fibers. Dispersive PDEs 
model certain wave-propagation phenomena in nature. Their 
solutions are waves that spread out in space as time evolves 
while conserving energy or mass. The best known dispersive 
PDEs are the nonlinear Schrödinger equations governing 

the motion of quantum 
particles. 

The role of mathematical 
analysis, and the focus 
of Professor Nahmod’s 
research, is to understand 
the behavior of the solutions of these dispersive PDEs and to 
provide the tools to extract their quantitative and qualitative 
information. The synergy of Fourier analysis, probability, 
geometry, and analytic number theory provides a well adapted 
and powerful toolbox to study the nonlinear effects that 
allow waves to interact to produce new modified propagation 
patterns.

Simons Fellows are chosen on the basis of their research 
accomplishments during the five years prior to application and 
on the basis of the potential scientific impact of the fellowship. 
Information about the Simons Foundation Fellowship in 
Mathematics can be found at https://simonsfoundation.
org/funding/funding-opportunities/mathematics-physical-
sciences/s imons-fel low-program/simons-fel lows-in-
mathematics-program-description/.

To honor the 2013 Simons Fellowship recipients, the Simons 
Foundation placed an ad in the “Science Times” section of The 
New York Times in the May 7, 2013 edition.  The awardees are 
also listed on the Simons Foundation’s web site. 

Professor Emeritus Aroldo Kaplan has been made a member 
of the National Academy of Sciences of Argentina. On June 7, 
2013 he gave his inaugural talk titled “The Seven Mathematical 
Problems of the Millennium.” The announcement can be 
viewed at http://www.anc-argentina.org.ar/web/actividades/
actividad645. 

Professor Kaplan received his Ph.D. in 1971 from Washington 
University in St. Louis, and he joined our department in 1974 
after three years as a Ritt Assistant Professor at Columbia 
University. He remained at UMass Amherst until his retirement 

in 2002. Since then he has been a researcher at CONICET, 
the National Scientific and Technical Research Council of 
Argentina, and at the University of Córdoba.

Professor Kaplan is being recognized for his fundamental 
contributions to algebraic and differential geometry—in 
particular, his work on the Hodge theory of algebraic varieties 
with Eduardo Cattani at UMass Amherst, Pierre Deligne 
at the Institute for Advanced Study, and Wilfried Schmid at 
Harvard University.

ANDREA NAHMOD IS A 2013–2014 SIMONS FELLOW

Professor Andrea R. Nahmod has been awarded a Simons Foundation 
Fellowship in Mathematics by the Simons Foundation.  The award provides 
an opportunity for Professor Nahmod to spend her 2013-2014 sabbatical year 
as a Visiting Professor at MIT. While at MIT, she will pursue ongoing research 
with Professor Gigliola Staffilani (MIT) on deterministic and nondeterministic 
aspects of nonlinear partial differential equations (PDEs).

AROLDO KAPLAN A MEMBER OF THE  NATIONAL ACADEMY OF SCIENCES OF ARGENTINA
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Mathematics and Statistics in a Residential,  
Doctoral University
Before reporting on the review of our department and graduate 
program, I want to give you some background on the role of 
a math–stat department in a university. Briefly, mathematics 
departments tend to be their universities’ largest providers of 
service teaching—i.e., teaching to students who are not majors 
in the department—and UMass is no exception. In 2012/2013 
we taught about 1400 Full-Time Equivalent Instructed Students 
(FTEIS). A typical undergraduate takes about 10 courses per 
year, and so 1400 FTEIS represent about 14,000 enrollments 
in mathematics and statistics classes. This number of FTEIS 
students is about the same as in the Department of Psychology 
and 500 more than in the next largest department in the College 
of Natural Sciences. It is about 6% of all FTEIS on campus and 
26% of all FTEIS in the College of Natural Sciences. But while 
Psychology has about 1600 undergraduate majors, we have only 
about 300. Thus, 1400 FTEIS in Math-Stat includes many more 
students who are not our majors. Figure 1 shows similar numbers 
for the past decade. In the figure, each line represents a single 

department in the College of Natural Sciences. The two lines at 
the top are Math-Stat and Psychology.

Similar patterns hold in mathematics departments across 
the country and have a strong bearing on how mathematics 
departments are viewed by deans and higher administrators. 
I’m going to quote from Towards Excellence: Leading a Doctoral 
Mathematics Department in the 21st Century, a report from the 
American Mathematical Society that is available at http://www.
ams.org/profession/leaders/workshops/towardsexcellence. The 
report makes excellent reading for anyone interested in the future 
of mathematics in higher education.

Because “[p]hysicists, biologists, engineers, etc., tend to publish 

many more papers than mathematicians and attract much larger 
external funding,” administrators tend to value mathematics 
departments, in relation to other departments, less for their research 
and more for their teaching, which is characterized by statements 
such as “provide[s] as much as 7 percent of all instruction at the 
university;” “[v]irtually every undergraduate takes at least one 
course from the department;” and “in any given semester, between 
25 percent and 45 percent of all students are taking a mathematics 
class.” Therefore, the report recommends that doctoral mathematics 
programs “[m]ake a commitment to quality undergraduate 
instruction. No single issue is more important than undergraduate 
instruction in determining whether research universities, especially 
public universities, will receive strong support from alumni, 
legislatures, business leaders, and the general public.”

Mathematics and Statistics Instruction at UMass Amherst 
In the Department of Mathematics and Statistics at UMass 
Amherst, our undergraduate instruction falls into three main 
categories. First is the set of math courses numbered 100 through 
128, and statistics courses numbered 111, 240, and 501: courses 
for non-science majors. Of last year’s 1400 FTEIS, about 770, or 
55%, were in this category. These courses are typically taught in 
large sections by our department’s lecturers. The second group 
of courses consists of Math 131, 132, 233, and 235—calculus 
I/II/III and linear algebra—and Statistics 505/506: core courses 
for scientists and engineers. These courses are typically taught in 
sections of about 30–60 students by a mix of lecturers, graduate 
students, visiting assistant professors, and tenure-track faculty, 
and they account for about 240, or 17%, of our FTEIS. Finally, 
there is the group of courses designed for our majors and graduate 
students, but also taken by advanced students from other fields. 
They are taught in small sections primarily by tenure-track 
faculty and visiting assistant professors and account for about 
365, or 26%, of our FTEIS.

As you can see, the bulk of our teaching is at a low level, and 
is a big factor in how our department is viewed at UMass. It 
is important that we do a good job. Fortunately, our lecturers 
are excellent and include several prize-winners. Jeff Beaulieu, 
Catherine Benincasa, Adena Calden, Erica Farelli, John 
Gambino and Jinguo Lian have each won a Residential First-
Year Experience Student Choice Award for their teaching, as 
have graduate students Thomas Shelley, and Tobias Wilson. 
Cat Benincasa is also one of this year’s winners of the campus’ 
Distinguished Teaching Award, a high honor indeed. Articles on 
these awards appear elsewhere in this newsletter.

Academic Quality and Development
Most academic departments in the US are reviewed at 
approximately seven-year intervals. The acronym for such reviews 
at UMass Amherst is AQAD, which stands for Academic Quality 
and Development. Last year was our turn. I’d like to share with 
you some of the observations made by a team of external visitors.

“To the extent that there is a ‘typical’ visit of the sort we made, ... 

Figure 1. FTEIS in College of Natural Sciences by department
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one will find a mathematics department generally fulfilling its role 
in the university and in the mathematics community, with some 
issues surfacing within the department and between departments. 
The recommendations that emerge are usually some tweaking 
to maintain the current level quality and contributions to the 
educational and research mission of the university.

 “This visit was different; the committee was pleasantly surprised 
and excited to find such a vibrant and generally young department 
on a definite upward trajectory, more than responsibly fulfilling 
its role within the university. With a few relatively modest steps, 
including some high return investment, this upward trajectory 
can be sustained, perhaps even increased, and the educational 
role of the department within the university could be significantly 
enhanced.”

Doctoral Program Review
The AQAD report is echoed by the Doctoral Program Review, 
which says we have “a high likelihood of moving into the top 
tier in the next 5 years if [we] receive appropriate additional 
resources.” The AQAD report and the doctoral review both 
recognize the department’s increasing stature and potential, 
much of which is due to the excellent faculty we’ve been able to 
hire in past decade or so.

Outreach
Apart from their contributions at UMass Amherst, several of 
our faculty use their mathematical and statistical expertise in 
community outreach. George Avrunin and Farshid Hajir 
are helping to lead the Western Massachusetts Mathematics 
Partnership, a joint venture of seven K–12 school districts and 
mathematics faculty from ten higher education institutions to 
improve K–12 mathematics education in western Massachusetts. 
Hongkun Zhang helps organize the Math Club at the Amherst high 

school and also arranged the local MAA’s American Mathematics 
Competition for grades 10–12 in February. She says she tries “to 
demonstrate [to high school students] how beautiful mathematics 
can be, and how fun it is to be able to solve hard problems.”  
Adena Calden is the new robotics program coordinator for Leeds 
Elementary School in Northampton and  volunteers with Girls 
Connect, a program to get girls involved in STEM (Science, 
Technology, Engineering, and Mathematics) at an early age. 
Finally, John Buonaccorsi is a member of the Quabbin Science 
and Technical Advisory Committee, which functions as a bridge 
between professional research and management of the Quabbin 
reservoir and its environs.

Comings and Goings
Three long-time faculty members recently retired: Murray 
Eisenberg, Peter Norman, and Arunas Rudvalis. To replace 
them, we were joined this year by new faculty member Matthew 
Dobson, who works in applied analysis and is the subject of an 
article appearing elsewhere in this newsletter. We also conducted 
a search for a new topologist that resulted in hiring Inanc 
Baykur, who will join us next year. We plan to search for the 
third replacement for the recent retirees next year. In addition, 
the department hired three new lecturers this past year: Erica 
Farelli, John Gambino, and Geri Jennings. We also welcomed 
Joy Conz and Cindy Patten to our department staff on the 
16th floor. Chris Richotte retired in May after working in our 
department for 29 years. Congratulations to Chris.

The past year’s events present a good picture of where we are as 
a department: good faculty being continually replenished; major 
contributions to UMass instruction; praise from the AQAD and 
doctoral review; and a healthy dose of community service.  I’m 
proud to be part of it.

Department Head’s Message continued from previous page

Catherine Benincasa, a lecturer in our department, has been awarded the prestigious 
Distinguished Teaching Award. As noted on the university website, “[t]he purpose of 
the Distinguished Teaching Award (DTA) program, a feature of the UMass Amherst 
campus for forty years, is to honor exemplary teaching at the highest institutional level. 
Both faculty and graduate students, nominated by students or alumni, are eligible 
for this highly competitive award. Winners of the Distinguished Teaching Award 
receive a monetary prize and are recognized at both the Undergraduate and Graduate 
Commencements.” Catherine teaches predominantly large lectures. Although she 
has, on average, 550 students per semester, she designs her courses and deliberately 
approaches each of those students with the knowledge that they are in her lecture not 
only to learn mathematics, but also to make a connection. Because most of her students 
are freshmen, Catherine considers herself, at least initially, the face of the department 
as well as the university. She sincerely strives to make their first impressions of the 
department and the university, as well as mathematics, positive ones. 

CATHERINE BENINCASA WINS DISTINGUISHED TEACHING AWARD



8 Department of Mathematics and Statistics

The Department of Mathematics and Statistics has been running 
a summer program on Research Experience for Undergraduates 
(REU) for quite a few years now. These projects, which match 
students with faculty in research projects, are sometimes funded 
by faculty research grants; the department has also funded a 
small number of students each year. In 2012 the program took 
a leap forward thanks to a significant donation of $25,000 from 
alumna Joan Barksdale ’66, which allowed us to fund eight 
undergraduate students and one graduate student assistant. All 
undergraduate math majors at UMass Amherst were invited to 
submit an application. Jinguo Lian and Farshid Hajir read the 
applications and matched up qualifying students with interested 
faculty who volunteered their time.

Three students worked on individual projects. Under the 
guidance of Tom Weston, Nick Reyes investigated the arithmetic 
of elliptic curves and how their link with modular forms is 
mediated by Galois representations. Yifeng Wu applied statistical 
analysis to modeling the locations of pitcher plants in a bog in 
a project directed by Michael Lavine. Joshua Whitcomb’s 
project, directed by Krista Gile, studied the impact of clustering 
on inference from link-tracing samples. In particular, they 
studied the patterns of bias and variance in estimates based on 
link-tracing samples in human populations with varying levels of 
neighborhood-based clustering of network ties.

Five of the students worked as a group with Farshid Hajir. 
The theme of the project was asymptotic problems in discrete 
mathematics. Most of the focus was on coding theory and graph 
theory, particularly on how these two areas interact. After learning 
the basics in both areas through a series of common readings and 
lectures, students began to work in small groups on a number of 
topics. Emma Dowling and Jared Post investigated Hamming 
graphs attached to codes, focusing on the spectrum of Hamming 
graphs of full binary codes. They made their own discovery that 

the eigenvalues are given by Krawtchouk polynomials. Going 
in the other direction, Andrew Maurer and Andrey Smirnov 
investigated how the parameters of a graph, in particular its girth, 
affect the rate and minimal distance of codes associated with the 
graph. Matthew Dobosz produced mountains of data regarding 
all of these questions and proposed various conjectures based on 
his data, proving some of them. The students all benefitted from 
the use of the algebra-computing package MAGMA implemented 
on the parallel-computing network created and maintained by 
Hans Johnston, who also helped train the students in the use of 
the system.

In addition to their work with faculty, the REU students attended 
a few events jointly, including several lectures at Mount Holyoke 
College in conjunction with the Mount Holyoke REU program.

During the fall semester of 2012 some of the REU students had 
a chance to discuss their summer experience with the College 
of Natural Sciences Advisory Board, one of whose members is 
Joan Barksdale. In particular, they explained the relevance of their 
research experience to their desire to continue on to graduate 
study of mathematics. To cite two examples, Nick Reyes will be 
entering the Ph.D. program in mathematics at the University of 
Texas at Austin while Emma Dowling is entering our own Ph.D. 
program. The REU students and their instructors were among 
the honorees at this year’s Awards Dinner. 

For the summer of 2013 the department is once again the 
beneficiary of a $25,000 donation from Joan Barksdale. In 
addition to funding eight Barksdale REUs, departmental support 
and faculty research grants are contributing to our largest 
population of REU students ever: fifteen students from UMass 
Amherst and the Five Colleges will be conducting research with 
ten faculty members from June to August 2013.

SUMMER 2012 RESEARCH EXPERIENCE FOR UNDERGRADUATES by Farshid Hajir

The Department has learned of a sizable bequest from the estate of Janice Warfield Dowd ’58. Janice was born 
in Westfield, MA, the daughter of a bicycle part designer for Columbia Manufacturing Co., one of the nation’s 
oldest bike makers. Following her studies at UMass, she became a public school math teacher and continued her 
graduate studies at Montclair State College and Binghamton University. In 1966 she began a three-summer-long 
National Science Foundation Institute for math teachers where she met fellow teacher Bob Dowd. They married 
and settled in Chanango Bridge, NY, where they both taught until their retirement in 1996. An early advocate for 
technology, she was advisor to her students’ computer club. Later the Dowds moved to Kendal at Ithaca, a retirement 
community where Janice taught drawing and painting, led a musical chorus, and sailed on Lake Cayuga. On windy 
days, she could often be seen flying a kite on the community green. Bob and Janice were philanthropists, and he 
established a trust at the school where he taught that was to be used for the purchase of electronic equipment to 
improve teaching. Her own giving will now greatly enhance the Department’s educational resources, and we are so 
grateful for her generous legacy.

GENEROUS BEQUEST FROM THE ESTATE OF JANICE DOWD
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The 2013 Abel Prize in Mathematics was awarded to 
Professor Pierre Deligne of the Institute for Advanced 
Study in Princeton. Professor Deligne was recognized 
“for seminal contributions to algebraic geometry and 
for their transformative impact on number theory, 
representation theory, and related fields.”

The Abel Prize was instituted in 2002 by the Norwegian 
Academy of Science and Arts as an international prize for 
outstanding scientific work in the field of mathematics. The 
prize is meant to recognize contributions of extraordinary 
depth and influence on the mathematical sciences. It carries a 
cash award of one million dollars and is widely considered as 
the mathematical equivalent of the Nobel Prize.

The citation recognizing Professor Deligne’s work, which 
can be found at http://abelprize.no/c57681/binfil/
download.php?tid=57775, highlights several of his scientific 
accomplishments including his joint work with two members 
of our Department, Professors Emeriti Eduardo Cattani and 
Aroldo Kaplan.

In 1995, Professors Cattani, Deligne, and Kaplan published a 

paper titled “On the locus of Hodge classes.” In this paper they 
showed the algebraicity of a certain set which is, a priori, only 
analytically defined. This result constitutes strong evidence 
for the validity of the Hodge Conjecture, one of the central 
problems in algebraic geometry and one of the six remaining 
Millennium Problems proposed by the Clay Mathematics 
Institute at the start of this century.

Professor Cattani said he was delighted, though not surprised, 
that Professor Deligne had received the Abel Prize: “Deligne 
has been the leading figure in algebraic geometry for the past 
40 years. He picked up where Grothendieck left off and has 
carried the field to great heights. Kaplan and I felt that it was 
a great privilege to have been able to interact with him and 
to have been among the many recipients of his enormous 
mathematical generosity.”

Professor Kaplan spoke in similar terms from Argentina, 
where he now resides, emphasizing “the combination of 
depth and simplicity that characterized Deligne’s ideas and his 
unpretentious demeanor.”

ABEL PRIZE 2013 AND RESEARCH OF EDUARDO CATTANI AND AROLDO KAPLAN

John Buonaccorsi joined the department in 1982 and has contributed to it in a number of ways.

For his first twenty years at UMass Amherst, a portion of his time was spent serving in the Statistical Consulting Center. 
This led to work on many interesting problems and fruitful collaborations with individuals throughout the campus, some 
of which contributed to his career focus on research in quantitative ecology. 

John also published extensively on more traditional statistical theory and methods, originally on optimal design and ratios. 
By the late 1980s he was heavily focused on problems involving measurement error, work that he continues to pursue and 
that is the topic of his 2010 book. He is a long-time collaborator with colleagues at the University of Oslo on the use of 

these methods in epidemiology.

John had a great passion for teaching and working with students at 
all levels. He was heavily involved in the teaching and mentoring of 
graduate students, both within the department and across the university. 
In the department he served as the coordinator of graduate options 
in statistics for almost 20 years and directed four Ph.D. students and 
numerous M.S. projects. In his work across the university he served on 
many dissertation committees.  He is proudest of the role he played in 
helping train a generation of statisticians and scientists. 

In retirement John will continue to pursue some research and 
consulting. He especially looks forward to traveling with his wife Elaine 
and spending more time with his various hobbies including running, 
cycling, gardening, reading, house projects, and music. 

RETIREMENT OF FACULTY MEMBER, JOHN BUONACCORSI
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Shock waves are strong and sharp disturbances that propagate 
through a variety of media. Earthquakes and sonic booms are 
familiar examples.  Shock waves are also common features of 
explosions. Shock waves are typically strong disturbances that 
dissipate or attenuate rather quickly.  

Shocks arise mathematically as discontinuous solutions of systems 
of conservation laws in continuum mechanics. These express the 
physical principle of conservation. Thus, given a small control 
volume V conservation of mass is expressed by the statement 
that the rate of change of the mass in V is the mass flux through 
the boundary ∂V. Denoting the density and velocity by ρ and u, 
respectively, we write this as

Gauss’s divergence theorem allows us to rewrite this as a nonlinear 
partial differential equation (PDE). Similarly expressing 
conservation of momentum and energy, we arrive at a coupled 
system of five nonlinear PDEs in three space dimensions, which 
simplify to three equations if we consider one-dimensional 
motion. For fluids, these are the fundamental compressible Euler 
equations; they encode pure nonlinear transport in a continuous 
medium without higher order dissipative effects such as heat loss 
and viscosity.

In one space dimension, the Euler equations are hyperbolic, which 
means that they support the propagation of distinct families of 
waves. For a system of three equations in a Lagrangian frame, 
which moves with the fluid, there are forward waves, backward 
waves, and stationary waves. The forward and backward waves are 
genuinely nonlinear pressure variations or sound waves, while the 
stationary waves are linearly degenerate contact discontinuities, 
across which the density changes but the pressure does not.

The distinguishing feature of nonlinear hyperbolic PDEs is the 
breaking of waves and the subsequent formation of shocks. In 
a genuinely nonlinear wave family, the wave speed depends on 
the state; that is, sounds travel faster when the pressure is higher. 
This means that pressure gradients steepen as the sound wave 
propagates, and they eventually blow up. This is analogous to a 
water wave breaking on the beach, but the wave cannot roll over 

because the state variables must remain single valued. Physically, a 
shock wave forms: this is a very sharp front across which the state 
varies dramatically, and it is modeled by a jump discontinuity.

Because differentiable functions are continuous, we need to 
weaken our notion of solution, referring back to the integral form 
of the equations. This in turn makes the analysis of solutions 
much more interesting as we cannot easily use classical methods 
such as Fourier analysis and Sobolev-space inequalities. It has 
long been part of the folklore of the subject that shocks should 
always form whenever genuine nonlinearity is present.

In a long-term joint project with Blake Temple of the University 
of California Davis, we are looking for ways in which shock ways 
do not necessarily form. That is, we are searching for nontrivial 
solutions which, although the wave speeds vary and the waves 
steepen, do not steepen enough that they actually break. The idea 
is to use the waves themselves to “move the steepening around,” 
so that it never builds up enough in one place that the waves 
break. The water wave analogue here is the beach on a calm day, 
where, although there are swells and peaks, the waves do not 
actually break very often.

Apart from the intrinsic interest of finding a new class of solutions, 
there are several applications of these solutions. First, these 
solutions should be asymptotic limits of general solutions, which 
contain shocks and decay. Previously it was thought that solutions 
should decay to a constant state of absolute silence, but our work 
has demonstrated that the limiting solutions are much more 
interesting because they involve a varying background noise. Our 
work also suggests a relatively simple system of PDEs in which 
we can study the transition to chaotic behavior. Because these 
solutions do not lose energy as quickly as decaying solutions, they 
are of interest to engineers. Indeed, these reflection phenomena 
are applied in thermoacoustic refrigeration. More prosaically, 
our results could explain certain observed acoustic phenomena, 
such as the observations that whales can communicate over 
unreasonably long distances and that sounds can carry further in 
certain weather conditions.

One of the key features of our analysis is a deep understanding 
of another kind of nonlinearity, namely the nonlinear interaction 
of waves of different families. These interactions have a geometric 
interpretation, and the effects of the interactions can be quantified 
by the geometry of the wave curves. In the Euler equations of a 
fluid, this effect is achieved when nonlinear forward or backward 
sound waves cross contact waves that are stationary, resulting in 
an echo; that is, while most of the sound wave is transmitted 
across the contact, some is reflected in the opposite direction. 
This reflected wave can then interfere with other waves to affect 
steepening, either by enhancing or retarding it. Although the 
contact itself is discontinuous, it does not dissipate as a shock 
does.

Figure 1. Shock wave formation:  
solution becomes discontinuous

SHOCK WAVES, AND HOW TO PREVENT THEM by Robin Young

Continued on page 16
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Eight graduate and two undergraduate students 
worked on four group projects in applied statistics in 
the Stat 691P/491CI course during the spring semester. 
In addition to data analysis the course required the 
students to talk and write about statistics. Each group 
gave several talks both about the substance of the 
project and about the statistical methodologies that they 
were using. They also made posters for a poster session 
that was held during the year’s last statistics graduate 
seminar, and they each wrote 10-page papers about 
their projects. The four projects are described below.  
 
Anna Kye (MS statistics student) and Minji Lee (MS Statistics 
student and Education EdD student) worked on the project 
titled “The relationship between eating, activity, and interstitial 
glucose.” In this project they re-analyzed data from Jen 
Blankenship, an MS graduate student in the Department of 
Kinesiolgy who is interested in the relationships between physical 
activity, sedentary behavior, and the body’s ability to metabolize 
glucose. As part of her MS thesis under the direction of Kinesiology 
Professor Barry Braun, Ms. Blankenship recruited 10 sedentary, 
office-worker volunteers who wore devices that measured and 
recorded both activity and the body’s glucose level every 5 
minutes over the course of 10 hours on 3 days. The volunteers 
were given standardized meals and were shadowed by “coaches” 
who made sure that each of the volunteers’ days was of one of 
three types: many short breaks from sitting, fewer longer breaks 
from sitting, and relatively normal days with a moderate intensity 
30 minute walk before lunch. Using distributed lag models and 
linear mixed models, Ms. Kye and Ms. Lee found that while the 
number of breaks from sitting that a subject took during the day 
was statistically significantly associated with healthier glucose 
metabolism, the number of steps was not significantly associated 
with glucose metabolism. 
 
The group of Megan Lieff (Women’s Studies BS ’13 and 
Mathematics and Statistics minor), Christine Mooney 
(Mathematics and Statistics BS ’13), and Zhe Zhao (Urban 
Planning and Statistics MS student), worked on the project titled 
“Employee Retention and Survival Analysis.” The data and idea 
for this project were provided by Thomas Brashear-Alejandro, 
a professor in the Department of Marketing in the UMass 
Isenberg School of Management. He is interested in why some 
employees stay at a job for years while others leave after just a few 
months. He shared some data from the Life Insurance Marketing 
Research Association to help address that question. The data 
recorded the date of hire and either the date of termination or 
the time of last follow-up for about 5,000 insurance salespeople. 
In addition, the data had covariate information both about 
the employees—including level of education, race, gender, 
and age—and their employment environment—including 
mentorship access and compensation structure. Ms. Mooney, 

Ms. Zhao, and Ms. Lieff used tools from survival analysis such 
as Kaplan-Meier curves, chi-squared tests, and Cox regression 
to build models that used the covariates to predict how long 
an employee would stay in the job. Perhaps not surprisingly, 
college educated young male sales people with mentors and 
positive attitudes tended to remain in their jobs longer!  
 
A third group, Nan Wang (Chemistry PhD student and Statistics 
MS student) and Fei Yu (Public Health MS student), worked on 
the project titled “Machine Learning Model for Classification of 
Nanosurface Images.” The data and scientific questions for this 
project were provided  by Professor Kate Queeney, a professor 
in the Department of Chemistry at Smith College. Professor 
Queeney and her students use atomic force microscopy to take 
nanoscale pictures of the molecules on the treated surfaces of 
silicon wafers. The imaging technique is extremely delicate and 
seems to be quite sensitive to outside factors. It sometimes results 
in an image that has artifacts that are not on the true surface. 
Professor Queeney believes that she can identify such images by 
hand, but she wondered if it would be possible to build a model 
to do that classification. Ms. Wang and Mr. Yu built such a model 
using spatial statistics, 2D spectral methods, and machine learning 
involving random forests. Their model performed significantly 
better than random guessing, and their results suggest that some 
of Professor Queeney’s image classifications may be incorrect.  
 
The final group was Chris Burns (Resource Economics PhD 
student and Statistics MS student), Jing Hu (Statistics MS 
student), and Zijing Zhang (Mathematics and Statistics 
PhD student), who worked on the project titled “Correcting 
for Measurement Error in a Linear Mixed Model: A Fishery 
Context.” Mr. Burns obtained the data for this project from the 
National Marine Fishery Service. The data recorded the catch, 
fuel, trip length, and boat characteristics for every commercial 
surf-clam fishing trip in the U.S. mid-Atlantic region during the 
period 2001–2009. In addition, the dataset also includes survey-
based estimates of the available biomass of surf-clams. There is 
an established literature of economic models that estimate the 
relationship between economic and natural-resource inputs and 
catch size; economists refer to those as production functions. 
However, to date none of the production-function estimates 
account for the fact that the survey-based estimates of the 
available biomass of surf-clams are subject to measurement error. 
Mr. Burns, Ms. Hu, and Ms. Zhang rectified that situation. They 
used linear mixed models and an error-correction technique 
known as SIMEX, which is based on Monte Carlo methods, to 
correct for the effects of measurement error. Those corrections 
resulted in a significantly different interpretation of economics of 
the surf-clam industry. Mr. Burns will continued working on this 
project during the summer. 

PROJECTS IN APPLIED STATISTICS by John Staudenmayer
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This year the departmental Distinguished Thesis 
Award was shared by Dan Herr and Jingran Li.  The 
Distinguished Teaching Award was given to Nico Aiello 
and Jennifer Koonz.

Dan Herr defended his thesis this summer under the 
direction of Professor Weimin Chen. Dan’s thesis work 
generalizes Giroux’s theorem, a fundamental result in the 
study of three-dimensional contact manifolds and their 
cousins, four-dimensional symplectic manifolds, to the 
setting of manifolds with an action of a finite group of 
symmetries. Giroux’s proof used difficult arguments which 
break down when the symmetries have fixed points. 
Professor Chen writes that “the originality of Dan’s work 
is an ingenious way to avoid the fixed-point set in the part 
of the arguments which involves convex surface theory.... 
[T]he work exhibits complete mastery of the delicate 
techniques of geometric topology employed in the study 
of contact 3-manifolds.” In the fall Dan will begin a two-
year Visiting Assistant Professor position at Wheaton 
College in Norton, MA.

Jingran Li defended her thesis in April under the direction 
of Professor Richard S. Ellis. The results of her thesis 
were published last year in a joint paper with Professor 
Ellis in the Journal of Statistical Physics. Jingran’s work 
generalizes the classical Central Limit Theorem from 
the case of independent random variables to a model in 
statistical mechanics where the variables are dependent 
and thus the analysis is much more complicated and subtle. 
This limit theorem and a number of related asymptotic 
results give significant insight into the behavior of the 
statistical mechanical model in the phase-coexistence 
region. Professor Ellis calls Jingran’s thesis “first-rate” 

and says that her work “exhibit[s] a complete mastery 
of subtle probabilistic and analytical techniques.” Jingran 
is currently seeking a position in industry where she can 
apply her skills in probability, computation, and statistics.

Nico Aiello was nominated for the teaching award by 
Professors Siman Wong and Farshid Hajir, who pointed 
to Nico’s uniformly strong and enthusiastic teaching 
evaluations as well as to his dedicated efforts in mentoring 
both undergraduates and younger graduate TAs. Nico has 
done valuable work organizing the undergraduate math 
seminar this year, and he gave a talk in March at the one-
day mini-conference for prospective graduate students. 
During the current semester, he has been teaching a discrete 
mathematics course at Smith College, and his midterm 
evaluations show that his students there appreciate him 
as much as his UMass students do. Nico will be staying at 
UMass next year. 

Jennifer Koonz was nominated for the teaching award 
by Graduate Program Director Tom Braden and Ilona 
Trousdale, the Director of Staff. Jennifer is a star teacher 
at UMass, with excellent reviews from students in courses 
from calculus to linear algebra. Her students particularly 
appreciated her innovative technique of providing 
partially completed “guided notes” before the lecture, 
allowing them to put more attention on the content than 
on note-taking. Outside the classroom, she has worked on 
the undergraduate math club and seminar and has been 
involved in diverse mentoring activities to encourage 
young women in mathematics and other STEM fields. Jenn 
is graduating this summer; she has accepted a job as a 
software developer for InterSystems in Cambridge, MA.

Continued on page 23

On April 18, 2013 five alumni of the Department of Mathematics 
and Statistics met with a group of about 30 undergraduate 
mathematics and statistics majors to talk about jobs and careers. 
Professors Matthew Dobson and Bruce Turkington also came 
to this event. The goal was to provide information and ideas on 
how undergraduates can shape their careers. Since few faculty 
members have extensive experience outside academia, our former 
students give our present students an invaluable resource. 

The alumni who came had a variety of careers. Karolina 
Dobrowolska writes software that analyzes spoken conversation. 
Patrick Dragon is a post-doctoral teacher at UConn and a 
consultant to a machine tool company. Kathryn Healy works 
for a medical instrument company dealing with quality control 
issues. Keith Richard works in the health field for a company that 
analyzes huge data bases. Shanka Wijesundara works at Lincoln 
Labs in Lexington outside of Boston. His work focuses on image 
processing, optics/sensor calibration, and rapid prototyping.

Here are the questions that the undergraduate majors were 
interested in. What is the story behind these jobs? How did you 
get the jobs? What credentials did you have? What skills and 
knowledge have been important to you in your career? 

After graduation Karolina Dobrowolska worked in the finance 
industry developing a robust, flexible software tool for trading. 
The economic slowdown led to the cancellation of the project, 
and hence she sought a more challenging job. Here is some 
of her advice about getting a good job: “Get your hands dirty 
working on projects. … [Become a] personable, passionate 
employee who loves to get down … into their work.” She also 
stressed networking, as did all of our alumni visitors, who urged 
the students to become significantly engaged with others in their 
field, not just to exchange a few e-mails. Karolina also said, “My 
interviewer was interested in hobbies. He was excited about my 
biking, hiking, plants, and aquarium keeping.”

VISIT BY ALUMNI TO DISCUSS JOBS AND CAREERS by Peter Norman

GRADUATE STUDENT AWARDS by Tom Braden
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was unable to come up with the derivation and told him to return 
the next day since he needed to work on it at home. The next day 
the professor proceeded to fill up five full blackboards with his 
proof of the mean value theorem. Alvin left more perplexed than 
ever, saying that “at the end, I was completely lost.” At this point 
he thought to ask Professor Su about how the result might be 
derived. On the spot, Professor Su presented an extemporaneous 
and mercifully short presentation of the elusive proof. 

As a student with a keen interest in understanding both the abstract 
edifice of mathematics and its role in describing and modeling 
natural phenomena, Alvin was deeply impressed by Professor 
Holland’s class, and he decided to add mathematics as a second 
major. “I loaded up my coursework during my senior year with 
math classes to crazy proportions” in order to complete the joint 
major, but the additional coursework never seemed burdensome 
to him. “That doesn’t happen when it’s something you love.”

Alvin’s undergraduate work in mathematics and engineering 
inspired him to continue to explore both mathematics and its 
applications by enrolling in the department’s Ph.D. program. 
Once again, Alvin was not satisfied with a merely linear progression 
through the program. His penchant for quadratic growth 
prompted him to write a Ph.D. thesis with two advisors in what 
became essentially two separate thesis problems. With Professor 
Nate Whitaker, Alvin studied the numerical implementation 
of a stochastic model of chromatin folding derived by Professor 
Whitaker and a colleague from the Department of Biology. The 
question was how a DNA molecule, or chromatin, is packed into 
the nucleus of a cell. When unfolded, a single DNA chain of 
molecules is roughly one meter long. The model that he studied 
predicts how local linkages between component molecules in 
a DNA chain determine a global geometry of a DNA chain 
when packed in a cell’s nucleus. Alvin’s computational results 
showed that the model predicted a packed 3-dimensional shape 
in the form of a coil reminiscent of the well-known shape of a 
double helix, providing a level of numerical confirmation of the 
qualitative validity of the predictions of the model. 

Alvin also worked with Professor Markos Katsoulakis on a project 

that nicely complemented his work with Professor Whitaker. 
In this second project Alvin rigorously derived a probabilistic 
model of crystal growth in a liquid material experiencing a phase 
transition. He also performed computations that gave graphical 
visualizations of the model’s predictions.

After completing his Ph.D., Alvin moved to a position at Harvard 
Medical School in the Children’s Hospital Informatics program. 
Alvin was the first postdoc in bioinformatics in a program at 
Children’s directed by Dr. Isaac Kohane. The initial challenge of 
fitting into a medical research group involved not only learning the 
background science, but also learning to communicate effectively 
with physicians and biologists in what is effectively a different 
scientific language. In this regard, Alvin’s career continued to 
adhere to a growth curve with a quadratic trajectory.

At Children’s, Alvin has been investigating problems in 
developmental biology. In general terms the problem that Alvin 
studies is modeling how the expression of genetic information 
encoded into an organism’s DNA determines the anatomical 
structures that emerge as a fertilized egg develops into a mature 
organism. He has remained with the same research group since 
arriving there as a postdoc. He finds it gratifying that his present 
work continues to draw upon the type of mathematics that he 
learned and fell in love with as an undergraduate and a Ph.D. 
student and that he first came into contact with under the 
tutelage of Sam Holland. 

Quadratic behavior comes with one caveat. Suppose that the 
qualities that determine an evolving, successful career in scientific 
research—qualities such as intellectual horsepower, tenacity, 
and curiosity about the natural world—could be encoded into 
a single measurable quantity that we label X(t). It would then 
be crucial that one begins at t = 0 with an initial value X(0) > 
1. Otherwise, an ambitious program such Alvin’s might evolve 
with quadratic decay rather than quadratic growth. It has been 
obvious to faculty members who had the good fortune to work 
with Alvin during his years at UMass that Alvin’s X(t) has always 
been far above unity. 

Alumnus Profile: Alvin Kho continued from page 1

Matthew Dobson joined the department as an assistant professor in September. His 
research area is numerical analysis, which is the study of algorithms for finding approximate 
solutions to continuous problems. His focus is on the analysis of multiscale particle 
models, which seek to combine the accuracy of computationally expensive particle models 
with the reduced computational cost of continuous approximations. Matthew received 
his Bachelor’s degree from Washington University in St. Louis and his Ph.D. in 2009 
from the University of Minnesota under the guidance of Mitchell Luskin. He then held 
an NSF Postdoctoral Fellowship at the École des Ponts ParisTech in France, where he 
collaborated with several members of the CERMICS laboratory. Matthew is the organizer 
of the Applied Analysis and Computation Seminar in the department.

NEW FACE IN THE DEPARTMENT
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In September of 2012, a group of math majors initiated 
an actuarial club to complement our newly-formed 
actuarial concentration and our annual Actuary Career 
Fair, which is held in the early fall. The department 
matches dollar for dollar any funds the actuarial club 
raises for its operating costs. Although Michael Sullivan 
is the faculty liaison, the club is run independently 
by its undergraduate officers. Interested alumni can 
help support the club’s goals, either financially or by 
encouraging actuaries to participate in the various 
actuary campus activities. Douglas Kanner, class of 2013 
and the club’s vice-president, describes the club in this 
article. 

The actuarial club functions as a member-driven organization 
that is focused on professional development, on enriching the 
experience of the students, and on strengthening the actuarial 
program through student involvement. We meet every two to three 
weeks to discuss upcoming events, fundraising, opportunities for 
professional development, exams, club logistics, and other similar 
activities. During the course of the past two semesters we have 
held study groups and exam-preparation workshops, and we have 
participated in fundraising activities. Acting as a group, we have 
successfully placed a large group of students into Finance 301, 
which is a requirement for students in the actuarial track, but is 
usually available only to business-school majors. 

We have had at least five students pass the actuarial exams in 
spring 2013, with many more about to take their first exams. We 
have also helped students in the actuarial track understand exactly 
what the road to becoming an actuary entails. In addition, the 
club provides a way for students to network with other students 
from whose experience they can learn. This can be through asking 
about exams or interviews or through recommendations for 
study manuals. We have also been able to coordinate the sharing 
of some study material, an activity that significantly reduces the 
financial burden for those taking the exams. Recently, one of 
our members was asked to gauge interest in a second running 
of the time-series course, which is another necessary course for 
actuarial-track students. By simply bringing that request to the 
club meeting, he was able to get a large number of signatures 
toward his goal. 

The actuarial club has a diverse membership including business 
majors and public health majors, freshmen and graduating 
seniors. Although we specialize in actuarial material, we also 
gladly support anybody interested in the insurance profession 
as well, especially since we are sure to highlight any insurance-
related events on campus to inform our membership. 

In the club’s first academic year, our accomplishments include 
the following: 

1) Preparation and ratification of the club charter.

2) Official recognition as a Registered Student 
Organization.

3) Addition of at least two companies to the Actuarial 
Career Fair in fall of 2013. 

4) Hosting of exam preparation workshops and study 
groups. 

In summary, the overall goal of the club is to produce graduates 
with a more comprehensive understanding of the actuarial 
profession and with better credentials. We strive to enhance the 
academic experience, help students pass actuarial exams, and 
place them in a job upon graduation. On the university level, 
our goal is to help actuarial students be recognized by the greater 
community and to allow these students to achieve what they need, 
including entry into business-school classes, time-series course, 
etc. The most important goal of the club is to organize actuarial 
students and graduates to help develop the reputation of the 
Department of Mathematics and Statistics, and UMass Amherst 
as a whole, as a department and as a university that support a 
prestigious actuarial program. This is obviously something that 
can be accomplished only by producing accomplished and well-
informed graduates who can advance the reputation of the school 
through their interviews and working experience. 

The actuarial profession is a demanding industry with high 
standards for entry. It can be quite daunting for an individual 
student to decide to follow that track and successfully complete it. 
It is hard to know when one needs to take the exams, how much 
to study, which exam to take, and how many exams to complete 
before graduation. The actuarial club makes these decisions easier 
by providing a network of students and professionals whose 
experience can help new students understand and succeed in 
this career. Even if students choose not to pursue the actuarial 
profession, much of what we do is helpful for careers in finance 
and more general analysis. 

The officers for the academic year 2012–2013 were the following:
Karl Denis (President) 
Doug Kanner (Corporate Liaison/Vice President) 
Rebecca Donnelly (Business Manager and Treasurer) 
Cheynna Crowley (Secretary) 
Shuhui Lin (Interior Relations Manager)

OUR DEPARTMENT SPONSORS NEW UNDERGRADUATE ACTUARIAL CLUB by Douglas Kanner ’13

Starting with the 2013–2014 academic year, the 
Department of Mathematics and Statistics will begin 
offering a Graduate Alumni Fellowship, funded by 
donations from our alumni. The fellowship will be 
awarded each year to an outstanding graduate student. 
Please contribute generously to a successful launch of this 
new way to acknowledge and support our students.

GRADUATE ALUMNI FELLOWSHIP
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EIGHT DEPARTMENT MEMBERS RECEIVE RESIDENTIAL FIRST-YEAR EXPERIENCE 
STUDENT CHOICE AWARD

These are the words at the top of the website that contains 
the abstracts of the new seminar on High Performance 
Computing in Computational Science & Engineering, or 
HPC in CSE for short. At this seminar, which meets regularly 
on an almost weekly basis, researchers talk about how they are 
using high performance computing in their work. Because of 
the importance of this topic, the seminar has also attracted a 
younger audience of first-year graduate students in applied 
mathematics and graduate students from the engineering 
departments.

The invited speakers, who come from both academia and 
industry, also have diverse backgrounds and interests. At each 
meeting the audience had the chance to see how scientists 
reformulate problems to find a suitable way to use, to the 
highest degree possible, the computational horsepower that 
they have available. It was a frequent phenomenon to watch 
people leave the seminar with new ideas on how to do their 
work. I surely felt that I gained new perspectives regarding the 
way other people work through their problems.

Let me summarize how varied the applications were that experts 
talked about. The first talk concerned HPC in computational 
astrophysics and included the problem of modeling the 
turbulence in those simulations. The second talk focused more 
on how to simulate stratified turbulence directly, tapping the 
power of the latest cutting-edge algorithms and computers. By 
the end of spring 2013 and apart from the talks in applied 
mathematics, we had seen applications of HPC in chemistry, 
biochemistry and physics, thus getting an excellent overview 
of ideas and approaches over a wide spectrum of potential 
applications. 

The HPC in CSE seminar, organized by Eric Polizzi of the 
ECE department at UMass Amherst and Hans Johnston of our 
department and partially supported by the Math + X initiative, 
could not have begun at a better time. Before the seminar 
existed, HPC researchers on campus could communicate only 
via an email list, remaining confined within the walls of their 
respective departments. This seminar gave these researchers an 
opportunity to meet and share their insights, effectively creating 
a community within the university. At some point over the 
summer, UMass will gain a 5000 core-shared cluster, housed 
at the Massachusetts Green High-Performance Computing 
Center in Holyoke. As a student, I cannot help but feel that 
as the seminar gains even more momentum during the coming 
semesters, it will become one of the focal points of the campus 
regarding the use of the computational resources that we have 
available. 

Why HPC is so important
HPC is becoming more and more important in solving scientific 
problems, both in industry and academia. This, of course, is 
not a new development. Certainly many people have heard of 
the large multi-core machines that scientists in national labs 
have access to in order to do their work, the most famous being 
the Titan supercomputer at Oak Ridge National Laboratory, 
which is number one in the world in terms of performance. 
What is new in the last decade is the affordability of devices—
either the usual CPUs or the more modern GPUs—and the 
amount of computational power that these devices can provide. 
This is important because computational power has always 
been a bottleneck in medium to large problems, the kinds of 
problems solved in universities or in industry. This bottleneck 
has represented the limit of what scientists have been able to 
do. Because of the ever increasing availability of powerful and 
relatively inexpensive equipment, the limit on computational 
power is slowly starting to increase. Soon, the only bottleneck 
will be our capacity to devise smarter, more elegant, and more 
useful solutions. And that’s exactly as it should be.

HIGH PERFORMANCE COMPUTING IN COMPUTATIONAL SCIENCE  
AND ENGINEERING SEMINAR by Konstantinos Gourgoulias

“This seminar aims to bring together folks from all departments 

here at UMass Amherst for whom computational methods and 

high performance computing play a critical role in their research. 

We will have speakers, both local and visitors, from mathematics 

and a variety of science and engineering disciplines.” 

Eight members of our department, including six lecturers and two graduate students, are recipients of the Residential First-Year 
Experience Student Choice Award. The lecturers are Jeff Beaulieu, Catherine Benincasa, Adena Calden, Erica Farelli, John 
Gambino, and Jinguo Lian, and the graduate students are Thomas Shelly and Tobias Wilson. Each was nominated by a first-
year student for his or her positive contributions to the student’s experience at UMass Amherst. Nominations were made for a 
variety of reasons, including inspiring students to learn, hosting interesting and motivating lectures, going above and beyond to 
support first-year students, helping students adjust to college, challenging students to reach their full potential, and much more. 
Along with the other recipients of a Student Choice Award, this year’s winners in our department were honored at the Academic 
Engagement Awards Banquet, held on April 21, 2013.
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During the summer of  2012, the Department of Mathematics 
and Statistics participated in a pilot program for a UMass 
Summer College for high-school students. We received 26 
applications (23% of the total received for all offerings across 
the university), of which 19 were accepted. Sixteen students 
attended the 2-week intensives (5 attended both), hailing from 
6 U.S. states and 2 foreign countries. They stayed in Knowlton 
dormitory, just across the street from their classroom in LGRT.

Lecturer sarah-marie belcastro taught a multiple-topic 
intensive on combinatorics, graph theory, group theory, 
topology, and geometry and a convex geometry intensive; she 
was ably assisted by Nathan Harman ’12, who went directly 
to graduate school at MIT after the courses. Classes met for 4 
inquiry-based hours each morning and for 3 problem-solving 
hours each evening. During class time, students worked 
collaboratively to develop mathematical ideas and details, 
presented their work regularly at the board, and handed in 
written proofs daily. The written work was commented in 
detail each night and returned the following day. Twice each 
week the class viewed a selection of mathematical film shorts. 

Four UMass mathematics graduate students—Nico Aiello, 
Elizabeth Drellich, Jeff Hatley, Tobias Wilson—and the Five 
College Statistics postdoc, Haley Hedlin, hosted interactive 
activities for the students. All were given detailed feedback 
on their presentations. Three mathematics faculty from area 
institutions visited to host interactive activities for the students. 
One superhero, Batman, visited class to dispense justice and 
teach some mathematics. The students also experienced other 
parts of campus: they toured the UMass cogeneration plant, 
visited the Arsenic Project lab, and checked out the alpacas, 
donkeys, goats, sheep, and horses at the Hadley Farm. 

In summary, students learned a lot of mathematics, practiced 
mathematical writing and verbal presentation, collaborated, 
and had a huge amount of fun. Their evaluations and self-
evaluations attest uniformly to how intensely beneficial 
and enjoyable they found the experience. Student-written 
summaries of the mathematics we did are posted at http://
www.toroidalsnark.net/mt.html for public viewing.

MATH OFFERINGS IN THE UMASS SUMMER COLLEGE 2012 by sarah-marie belcastro

We find a wave configuration in which this reflection phenomenon 
occurs everywhere in the solution, so that although some waves 
are always steepening, there is not enough buildup in any one 
place that a wave breaks. Using combinatorial arguments, we 
were able to discover beautiful and intricate wave patterns that 
support non-breaking solutions. We then used these patterns to 
find solutions to a linearized problem that have the necessary 
structure. We are currently treating the fully nonlinear problem 
as a perturbation. This is a fascinating problem that touches on 
many diverse areas of mathematics, including Fourier series, 
combinatorics and number theory, probability, nonlinear 
functional analysis, bifurcation theory, KAM theory, and the 
Nash-Moser theorem.

Shock Waves, and How to Prevent Them continued from page 10

letters instead of numbers, but if they can think of a, b, and c as 
numbers, and if they don’t get lost in the details, then by the time 
we’re almost through, they can see where it’s going, and they get 
excited that they can see it. 

And that’s what’s missing. The hope is that the more positive 
experiences students have in filling in the gaps, the more confident 
they’ll become in their study of mathematics. Ideally, they might 
even venture backward and try to fill in their own gaps, alone. I 
like to do a similar exercise when discussing division of fractions. 
I’ll ask them how you divide two fractions. I’ll hear something 
about flipping the second fraction and multiplying. Then I’ll ask 
why. And I’ll hear nothing for a few moments. Then someone 
will offer the reason as being because that’s what I was taught 
to do. This is precisely the issue. So then we explore complex 
fractions, and ultimately we play around with multiplying the 
top and bottom fractions by the reciprocal of the bottom fraction, 
with the intent of getting 1 on the bottom to make things more 
manageable, and voila! There’s the rule for dividing fractions 
staring us right in the face. 

Seeing my students finally understand something that they’ve 
always viewed as hocus-pocus is better than any other part of my 
job. Understanding the concepts precipitates confidence in using 
them, and it ensures a higher degree of retention. At the very 
least, if students forget the particular pieces of a formula, they 
can take solace in knowing that they can probably derive it from 
scratch. That’s pretty powerful for students who didn’t have much 
faith in their mathematical ability.

b squared minus... continued from page 3

Figure 2. Wave pattern without shocks: 
these discontinuities are contacts
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This year the Masters students in the Applied Mathematics 
program undertook a multi-faceted project related to the broad 
theme of Multi-Agent Models. This theme was chosen for two 
reasons. First, it offered an opportunity to model the collective 
behavior of complex systems arising in a range of different 
disciplines. In particular, three 
subgroups of the students studied 
dynamical systems from physical 
chemistry, biology, and finance. 
Second, this theme demanded a 
computationally intensive approach, 
and the students themselves expressed 
a desire to use the project to push the 
limits of their abilities as computational 
modelers. 

As is the case every year, the project 
group consisted of all the first-year and 
second- year students in the Masters 
Program: Orhan Akal, Michael Anselmi, Matthew Brown, Jan 
Henry, Alden Johnson, Teresa Johnson, Aimee Khan, Nghi 
“Maggie” Nguyen, Antonio Ortiz, and Chris Rocheleau. On 
May 2, 2013 they presented their findings as a special colloquium 
titled “Collective Behavior of Multi-Agent Models: Molecular 
Systems, Biological Swarms, and Stock Markets.” All the students 
posed for a group photo just before their presentation began. 

The first subgroup of students concentrated on the most classical 
of multi-agent modeling, namely, molecular dynamics. In this case 
the “agents” are merely molecules that interact with each other by 
inter-particle forces depending only on the separation between 
molecules. A standard force specification is derived from the 
so-called Lennart-Jones potential, which is weakly attractive for 
large separations and strongly repulsive for short separations; it is 
known to represent well the interactions of single-atom molecules 
such as argon. Interestingly, some very familiar substances, such 
as water, are much more difficult to treat properly. Given such 
a potential, the system then consists of N particles that satisfy 
Newton’s laws of motion, or equivalently, Hamilton’s canonical 
equations for the N positions and N momenta of the particles. 
The challenge is to compute the many-particle dynamics directly 
and to do so for large enough N and for long enough time that 
the thermodynamic properties of the system as a whole emerge 
from the simulation. 

For N in the range between 500 and 2000 the students 
implemented two codes, a developmental version in Matlab 
and an optimized version in C++, based on the famous Verlet 
algorithm—a second-order accurate time-discretization that 
does not allow error growth in the energy, or Hamiltonian, of 
the system over arbitrarily long time integrations. By sampling 
and averaging the simulation data they were able to obtain 
the relevant characteristics of the solutions. In particular, they 

showed how different phases of the substance (namely, modeled 
argon) occur at different temperatures and densities. A revealing 
diagnostic for these phases is the radial distribution function—
basically a normalized histogram of interparticle separations—
which has distinctive shapes for solids, liquids, and gases. A 

major achievement of this subgroup was 
to calculate the pressure, and hence the 
equation of state for the substance, and to 
exhibit its discontinuity as a function of 
temperature as the system passed through 
either the solid-liquid or the liquid-gas 
phase transition. This required many hours 
of computer time as well as considerable 
skill and patience to isolate the elusive jump 
in pressure in the finite-particle simulation. 

The following figure shows a three-
dimensional visualization of the 
instantaneous configuration of a system of 

particles in a molecular dynamics simulation. The radii of the balls 
depicted here indicate the range at which repulsion transitions 
to attraction. In the actual computations of thermodynamic 
properties, however, up to 2000 particles were used, and two-
dimensional systems were also considered.

The students who did this work benefited from having taken 
Professor Markos Katsoulakis’s course on Computational 
Methods in Stochastic Systems during the fall semester. With 
the knowledge gained in that course they implemented three 
so-called thermostats; that is, stochastic methods to control the 
temperature of the molecular dynamical system. In the same 
vein, these students relied on the expertise they had acquired 
from Professor Hans Johnston last year during his course on Fast 

Students in the Applied Mathematics Masters 
Program

Three dimensional simulation of molecular dynamics

ANNUAL GROUP PROJECT IN APPLIED MATHEMATICS by Bruce Turkington

Continued on page 25
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Isabelle Beaudry was awarded a prestigious postgraduate 
scholarship from the Natural Sciences and Engineering 
Research Council of Canada.

Nikolay Buskin, Elizabeth Drellich, Anna Kazanova, Huy 
Le, Stephen Oloo, Julie Rana, Anastasios Vogiannou, 
and Bradley Willocks all attended the AGNES conference 
at Brown University in October 2012. Elizabeth Drellich 
presented a poster.

Elizabeth Drellich and Jennifer Koonz presented posters at 
the International Summer School and Conference on Schubert 
Calculus at Osaka City University. Jennifer’s poster was chosen 
as the best poster at the conference. Elizabeth and Jennifer 
both attended the conference “Women in Mathematics in 
New England” at Smith College, where Jennifer chaired the 
combinatorics session. This summer Elizabeth will attend the 
IAS Women and Mathematics Program on Combinatorics and 
Graph Theory.

Holley Friedlander spent the spring semester at the Institute 
for Computational and Experimental Research in Mathematics 
(ICERM) in Providence, RI, attending the program 
“Automorphic Forms, Combinatorial Representation Theory 
and Multiple Dirichlet Series.” While there, she presented a 
poster at the conference “Combinatorics, Multiple Dirichlet 
Series, and Analytic Number Theory.” Elizabeth Drellich 
presented a poster at the ICERM Workshop on “Whittaker 

Functions, Schubert Calculus and Crystals.” Elizabeth and 
Holley also presented posters in the AWM session at the joint 
math meetings, San Diego.

Holley Friedlander will attend the summer graduate school 
“New Geometric Techniques in Number Theory” at MSRI, 
and Franco Rossi will attend the MSRI summer school on 
“Mathematical General Relativity” in Cortona, Italy.

Alden Gassert spoke at the April 2013 meeting of the American 
Mathematical Society. This summer Alden will spend three 
weeks at l’Institut Fourier in Grenoble, France.

Dugan Hammock will present an expository paper and a 
video on computer techniques for visualizing 3-manifolds 
at the Bridges conference on connections between art and 
mathematics in Enschede, the Netherlands.

Jeff Hatley attended the conference “p-adic Modular Forms 
and Arithmetic” at UCLA last summer, and he will attend the 
conference “p-adic Modular Forms, L-functions, and Galois 
Representations” this summer, again at UCLA. Jeff and Holley 
Friedlander also attended the Arizona Winter School on 
Modular forms and modular curves this year. 

Kai Li and Mei Duanmu were coauthors on a paper with 
UMass faculty members Panos Kevrekidis and Nate Whitaker. 
Li and Kevrekidis were co-authors on three additional papers.

GRADUATE PROGRAM NEWS by Tom Braden

not a professional mathematician—to appreciate this situation. 
The image many people have of world-class mathematics, or of 
science in general, is that great advances come only with upheaval 
and overthrow of the orthodoxy. The great scientist toils in 
isolation and shocks the world with radical ideas. One thinks 
of Galileo under house arrest, the obscure Swiss patent clerk 
changing the way we think of space and time, and so on.

In truth, this is rare. Most great achievements, at least in 
mathematics, build on existing theories by using tools in novel 
ways, and thus are comprehensible to experts. Certainly there 
may be many new ideas involved, or new tools created, but it’s 
rare that a new field is created in isolation to solve a problem. 
The examples above (Fermat’s last theorem, Kepler and Poincaré 
conjectures) changed the mathematical landscape, but they fall in 
the mainstream, not in a new branch.

Mochizuki’s work, on the other hand, falls under a different 
rubric. To the mathematical John or Jane Doe, the papers read 
like science fiction. Mathematicians love their jargon, and have 
no problem wrapping their tongues around symplectomorphism or 
crystalline cohomology. But Mochizuki’s papers, with their global 

realified Frobenioids and ΘNF-Hodge theaters, present a unique 
challenge. Make no mistake about it: if his work is correct, then 
all number theorists, including yours truly, are going to have to 
learn about Frobenioids. But right now the jury is still out.

What next?
Is the ABC conjecture really proved? Honestly, in the opinion 
of this author, no one knows. Mochizuki’s strong track record, 
together with the apparent novelty of his ideas, speak strongly in 
his favor. But in mathematics the reputation of the proposer is 
not enough to validate the results. The mathematical community 
itself has to digest the proof and understand what’s going on. It’s 
not clear when, if ever, this will happen.

However, at least one mathematician is rooting for Mochizuki. In 
1999 Don Zagier of the Max Planck Institute in Bonn, Germany 
promised to pay Gil Kalai, a professor at Hebrew University in 
Jerusalem, 100 Israeli shekels if the ABC conjecture were proved 
at any time in the future. A scan of the original handwritten 
wager, including a statement of the conjecture, can be found 
online at Kalai’s blog Combinatorics and more. Kalai is firmly in 
Mochizuki’s corner, and writes “Go Shinichi Go!”

The ABC Conjecture continued from page 4

Graduate Program News continued on next page
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Since September 2012, I have been on leave from my position 
as an associate professor in the Department of Mathematics and 
Statistics while working as a program officer at the National 
Science Foundation (NSF) in the Division of Mathematical 
Sciences. The range of fields included in the division more or 
less mirrors our own department, covering everything from 
algebraic geometry to computational mathematics to statistics. 
At the same time, there are several areas that the division supports 
in which UMass Amherst does not have a significant presence; 
mathematical biology, some flavors of combinatorics and analysis, 
and logic come to mind.

But a department our size cannot be a center for every field of 
math and statistics. Our department has many strengths, and I 
have come to appreciate those strengths when I see my colleagues 
come to NSF to serve on review panels and when I hear about 
their achievements from other program officers who collectively 
know almost everyone in the department. Our department is well 
respected, and our achievements in winning individual grants are 
impressive given the low rate of success, which this year will be at 
historical lows because of sequestration.

The job has been fun and, just as often, frustrating. My main task 
is to work with proposals in my research area of representation 
theory. In my program, Algebra and Number Theory, decisions 
are made collectively, so I also participate—when there is no 
conflict of interest—in decisions on all conference proposals 
and research proposals in the fields of number theory, algebraic 
geometry, arithmetic geometry, and algebra. The fun part is 
organizing panels of reviewers, interacting with the reviewers 
when they visit NSF, interacting with other program officers, 
and of course handing out awards to deserving researchers. The 
frustrating part is that the funding, even in a good year, does not 
cover a large number of excellent researchers. The unfortunate 
consequence is that many talented and active researchers no 

longer submit proposals to NSF in mathematics and statistics. 
This is a real problem for the community.

I have also been able to participate in an NSF-wide program called 
SaTC, which stands for Secure and Trustworthy Cyberspace. As 
an aside, the NSF is somewhat enamored of numerous head-
spinning acronyms such as this one. The SaTC program seeks 
proposals from several disciplines—mainly computer science, but 
also engineering, the social sciences, mathematics, and statistics—
that address ways to analyze and to secure communications in 
cyberspace. There is, in principle, a large role to be played by 
mathematicians and statisticians, but in actuality we see very few 
proposals from the math and stats community for this program. 
In the hope of increasing the number of proposals from the 
community for SaTC, we are planning a workshop at ICERM 
next year on the topic of whether and how tools from the 
mathematical sciences could solve questions that arise in cyber-
security and to energize the community to submit proposals. 
ICERM, which stands for the Institute for Computational and 
Experimental Research in Mathematics, is the newest of the math 
institutes supported by NSF and is located in Providence, RI.

Our work with SaTC highlights a tension in the division and also 
throughout NSF: how to balance curiosity-driven research, where 
a researcher or team of researchers pursues scientific inquiry for 
its own sake, with cross-cutting programs that have specific goals, 
often mandated by the President or Congress. Most program 
officers in the mathematical sciences want to protect the former, 
while realizing that it is important to be active players in the latter.

My experience at NSF has been enriching, and I plan to stay 
another year. When I return to UMass Amherst, I hope to bring 
an insider’s perspective that will help the department, both as a 
whole and as individuals, navigate the grant proposal process at 
NSF.

WORKING AT THE NATIONAL SCIENCE FOUNDATION by Eric Sommers

Graduate Program News continued

Last year Julie Rana attended the Summer School on Algebraic 
Geometry in Sol Beach, South Korea and the VIGRE Summer 
School and Georgia Algebraic Geometry Symposium at the 
University of Georgia. She also gave talks at the October 
sectional meeting of the American Mathematical Society in 
Akron, OH and at the April sectional meeting in Boston. 

Ngoc Thai served as statistical consultant to Amherst College, 
Hampshire College, Mount Holyoke College, and Smith 
College this year.

Dong Yan attended the IMACS conference on Nonlinear 
Evolution Equations and Wave Phenomena at the University 
of Georgia. He spoke in the special session “Nonlinear 
Schrodinger Models and Applications.”

The following students received or are expected to receive their 
Ph.D. degrees in mathematics or statistics this year: Dechang 
Chen, Holley Friedlander, Hugo Gasca-Aragon, Daniel 
Herr, Jennifer Koonz, Jingran Li, Kai Li, Alison Tanguay, 
and Sami Zreik.

The following students received or are expected to receive 
their M.S. degrees this year: Huajie Ke, Minji Lee,  Yevgeniy 
Loboda, Juemin Luo, Viet Nguyen, Yanbo Wang in statistics; 
Michael Anselmi, Alden Johnson, Teresa Johnson, Aimee 
Khan, Nghi Nguyen, Antonio Ortiz in applied mathematics; 
and Dugan Hammock, Sam Lind, and Franco Rossi in 
mathematics.
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LAST YEAR’S CHALLENGE PROBLEMS

Once again, many thanks to the alumni and friends who 
submitted solutions for the six challenge problems from last year, 
particularly Doug Bosworth (MS ’88), Mike Connolly (BS 
’70), Karl David (PhD ’78), Mark Leeper (BS ’72) and Arthur 
Quinton (Professor Emeritus of Physics). Most problems came 
from the 2012 Jacob-Cohen-Killam prize exam.

Although only one solution to Problem A was required of the 
students who took the prize exam—and with that expectation, 
it really was “for the whole family”—a few of you faithful solvers 
took on the serious challenge to find all possible solutions, which 
not even your Problem Master has worked out completely.

Problem A. Cut this 6 × 6 board along the edges of the small 
squares into 4 congruent pieces so that each piece contains 3 
small black squares:

There is more than one solution. Can you find them all?

The first that your PM came up with resembles “6969” in 
pixelated form. Mark Leeper, who also saw this one and a related 
one with mirror symmetry, devised a clever way to communicate 
any solution using a 6 × 6 matrix whose entries are four letters; 
each letter—capitalized if a small square is black, lower case 
if white—corresponds to one of the pieces. Doug Bosworth 
discovered six additional solutions.

If someone does find all solutions—and has an elegant proof 
that these are all—then please share that with your faithful 
PM, Professor Rob Kusner, at the address listed with the New 
Challenge Problems.

Next came a more open-ended problem, from Professor Farshid 
Hajir’s “how to uncover math” talk that concluded the 2012 
Awards Dinner.

Problem B. Suppose you have four points A, B, C, D in the 
plane, or even in space, and you form the quadrilateral ABCD 
with edges AB, BC, CD and DA. What can you say about the 
quadrilateral formed from the midpoints of these edges?

While some used vector methods, Mark Leeper offered a nice 
synthetic approach, using the lemma that the midpoints of two 
edges of a triangle determine a segment parallel to the third edge. 
He then applied this lemma to the four triangles defined by the 
quadrilateral ABCD to see that the midpoint quadrilateral has 
opposite edges parallel and is thus a parallelogram.

The first “real” problem involved traditional algebra and a bit of 
symmetry.

Problem 1. Find a real number k such that the equation  
(x2 − 1)(x2 − 4) = k has four equally spaced real roots.

The equation is invariant under x→−x and its roots are equally 
spaced, so they must be of the form ±a, ±3a. The coefficient of x2 
is −5, and thus the sum of the pairwise products of distinct roots 
equals −5, giving the formula 10a2 = 5. Therefore

Some offered longer solutions; your PM has yet to devise a 
shorter one.

Recall that the next problem had people’s fingers dancing about 
in little circles.

Problem 2. On a normal clock the minute hand and the hour 
hand align at 11 places on the clock face (at noon/midnight, 
slightly after 1:05, and so forth); and the hands are opposite also 
at 11 places (at 6:00, slightly after 7:05, and so forth). On an 
abnormal clock, the minute hand runs clockwise, but the hour 
hand runs counterclockwise. Just like on a normal clock, both 
hands on an abnormal clock point upward at noon/midnight. At 
how many places on an abnormal clock face do the hands align? 
And at how many places are they opposite?

Here’s how a couple of folks solved this problem. The minute 
hand moves 12 times faster than the hour hand, so when they next 
meet, the hour hand has gone counter-clockwise 1⁄13 of the way 
around the clock and the minute hand has gone clockwise 12⁄13 of 
the way. Each time they meet, the hour hand has moved another 
1⁄13 of the way around the clock. Thus the hands align at 13 places 
on the clock, and the times where they are opposite are exactly 
halfway between the consecutive times they align, so there are 13 
of them as well. Your highfalutin PM reasoned topologically: the 
positions of the abnormal clock’s hands are represented by the 
(12, −1)-curve on a torus; alignment (or opposition) of its hands 
is where this curve meets the torus diagonal or (1, 1)-curve; the 
intersection number of these curves is the determinant of the
matrix ( )12   −1

1     1 , which is 13.

The third problem used differentiation and some surprisingly 
clever analysis. 

Problem 3. Let 0 ≤ x ≤ π /2. Show that cos(sin x) > sin(cos x).

Your PM has condensed Mark Leeper’s nice solution: The function 
sin x + cos x has maximum value √2 on the interval [0, π /2] = I.  
Hence π /2 > √2 ≥ sin x + cos x, and thus π /2 − sin x  > cos x on 
I. Both sides of this inequality take values y ϵ I for x ϵ I, and so we 
can apply the strictly increasing function sin y for y ϵ I and obtain 
cos(sin x) = sin(π /2 − sin x) > sin(cos x), as required.

Last Year’s Challenge Problems continued on next page
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The Undergraduate Mathematics Seminar, commonly 
called the “Math Club,” meets weekly on Wednesday 
evenings in the colloquium room in the Lederle Graduate 
Research Tower. An undergraduate seminar has existed in 
the department for many years, but in the past five years, 
the Math Club has become a weekly organized event run 
by graduate students and featuring talks by the graduate 
students and faculty of the Department of Mathematics 
and Statistics as well as by an occasional outside speaker. 
The talks are chosen to cover a variety of topics—from 
applied math and statistics to algebraic geometry and 
number theory—and to be accessible to any student who 
has seen some calculus. In the past year, we’ve had talks as 
diverse as Anna Kazanova’s “Math Behind Sudoku,” Jeff 
Hatley’s “The Birch and Swinnerton-Dyer Conjecture,” 
and Matthew Brown’s “The Generalized Chaos Game and 
its Application to Genetics.”

The Math Club has helped build a sense of community 
within the department while simultaneously encouraging 
students from all disciplines to explore their interests in 
mathematics. Apart from teaching assignments, graduate 
students and faculty members do not have much occasion 
to engage with other members of the UMass campus. 
Indeed, one undergraduate member of the Math Club 
writes, “For an undergraduate student, focused time with 
a professor or graduate student outside of a class is, to 
understate, rare. A fun talk about a topic in math or stat is 
as much as any truly interested student could ask for. As a 
student of mathematics, I can be confident that I’m being 
taken seriously.” The Math Club serves as a great way to 
encourage informal interactions between undergraduate 
students, graduate students, and faculty members.

Another goal of the Math Club is to give students the 
chance to see how the math they learn in class applies 

to the real world. In April, Professor Bruce Turkington 
gave an excellent talk in which he showed how a very 
basic differential-equations model could be used to 
predict Olympic rowing times. The Math Club also shows 
students some areas of math not traditionally covered in a 
high school or college curriculum, as did the talk given by 
Kostis Gourgoulias on using methods inspired by foraging 
ants to solve combinatorial optimization problems. One 
student writes, “I like to go to math club because it’s a 
great way to get a taste of different flavors of mathematics. 
This year, we’ve heard exciting talks on everything from 
the mathematics of weather forecasting to knot theory!” 
By introducing them to the kinds of math their instructors 
and professors work on, the Math Club gives students 
an idea of what life might be like as a mathematician in 
academia or industry. In a further effort to accomplish this 
goal, the Math Club biennially offers two sessions: one 
Q&A panel on research opportunities and on going to 
graduate school and a presentation by Career Services on 
careers in mathematics.

As graduate students, we’ve also benefited from the 
opportunity to practice job talks on our research and to 
lecture on advanced topics beyond the traditional calculus 
sequence. An unexpected benefit for us as organizers has 
been the opportunity to learn about topics outside of 
our main field of study. Tobias Wilson delved a bit into 
the history of math with a talk entitled “Putting the Fun 
in Functions,” tracing the definition of functions from 
Descartes through to the notion of a functor in category 
theory, while Nico Aiello celebrated democracy with 
his talk on Arrow’s Impossibility Theorem with the title 
“Why Vote? The Only Reasonable Voting System Is a 
Dictatorship.” We’ve really enjoyed running the Math 
Club. The talks have been interesting, the students 
enthusiastic, and the pizza delicious.

UNDERGRADUATE MATHEMATICS SEMINAR  
by Nico Aiello and Tobias Wilson

The final problem came from number theory.

Problem 4. Show that there is a positive integer a < 20122012 
such that exactly one prime number is a member of the set {a + 1, 
a + 2, ... , a + 2011, a + 2012}

A good guess is a = 2012! < 20122012 since each member a + k 
of the given set is divisible by k and thus the only possible prime 
in the given set would be a + 1. If a + 1 were prime, then we’d be 
done. Otherwise, we repeatedly reduce a by 1 until we first hit 
a prime. There are plenty of primes less than 2012!, and so this 
process is guaranteed to halt. A challenging exercise—left to the 
ambitious reader—is to decide whether or not 2012! + 1 is prime.

Last Year’s Challenge Problems continued from previous page

After 29 years with the department, Christine Richotte 
retired this summer. Chris joined the department in 1984 
and worked for 8 years as the front-desk secretary. For the 
past 21 years, she has provided administrative support 
for undergraduate advising, the graduate program, and 
graduate admissions, and she was the department’s 
technical typist. Chris plans to enjoy her retirement by 
spending time with her family and traveling.

RETIREMENT OF STAFF MEMBER, 
Christine Richotte
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Problem A. Many puzzles sold in toy stores are based on 
topology, a branch of geometry where geometric shapes are 
allowed to “deform” (stretch, shrink, and twist, but not tear). 
Deformations can be highly non-trivial. For example, it seems 
very unlikely that the shape on the left (made of elastic rubber) 
can be deformed to the shape on the right: 

However, here is a sequence of deformation steps that does just 
that: 

Problem A is to find and draw a sequence of deformation steps 
necessary to achieve the following seemingly impossible 
deformation: 

Now that you have warmed up, you may be ready for the more 
challenging problems, also adapted from the  Jacob-Cohen-
Killam Mathematics Competition. Keeping things positive, the 
zeroth problem is from calculus.

Problem 0+. Find limx→0 + x(xx).

The next problem is both algebraic and number theoretic.

Problem 1. Let p,q be odd integers and define P(x) = x2 + 2px 
+ 2q. Show that P has no integer roots, and in fact no rational 
roots.

Our middle problem may seem overtly political—or at least a 
bit wordy, as politics tends to be—but since the election is over, 

at least until next year, we hope that you will enjoy it and its 
implications for governing a democratic republic.

Problem 2. Utopia (population 10,236,688) is a Central 
American republic whose legislative authority is vested in a 
Senate made up of 100 senators elected from 100 senatorial 
districts. Voting is mandatory in Utopia. The constitution of 
Utopia stipulates that a census be taken every ten years. After 
each census, the Senate can draw a new map of senatorial districts 
to ensure that each district has the same number of voters, but 
otherwise there are no restrictions. Utopia has two political 
parties, Applieds (As) and Pures (Ps). Problem 2 has two parts. 
Here is the first question: If As and Ps enjoy the same popular 
support, what is the maximal possible number of senators Ps can 
get by redrawing the senatorial map if they have a Senate majority 
after the census? Now, suppose that As have a Senate majority 
after the census but that they are worried about losing popular 
support. Here is the second question: If the As can keep tinkering 
with the senatorial map, what is the minimal percentage of voters 
they need to attract to stay in power forever?

The third problem (or is it the fourth?) may be more analytic 
than number theoretic (that’s a hint, folks). 

Problem 3. Show that there is a perfect square of the form 
‘777777...’ with exactly 2013 ‘7’s in the beginning.

The final problem rounding out 2013 involves rolling something 
which isn’t very round. 

Problem 4. A printer has a printing block in the shape of a 
regular tetrahedron, each of whose faces holds a particular color 
ink: Red, Green, Blue, Yellow. As this block is “rolled” on a big 
sheet of paper, it prints a periodic color pattern of equilateral 
triangles in the plane. Indicate with R,G, B, or Y (or use crayons) 
a possible color pattern that one such block might print in the 
triangles below:

Two patterns are said to be distinct if one cannot be mapped to 
the other by scaling, translation, or rotation of the plane. How 
many distinct patterns can arise from this printing process? 

NEW CHALLENGE PROBLEMS

Once again we begin with a problem for the whole family, which 
was also printed on the program for the 2013 Awards Dinner 
to keep attendees busy while they pushed beef, fish, or veggies 
around on their plates. This one is essentially Problem  from the  
Jacob-Cohen-Killam Mathematics Competition.

We always like hearing from you. Please send any solutions, 
comments, or other feedback via email <profkusner@gmail.com> 
with the subject line “Challenge Problems 2013” or via snail mail: 
Challenge Problems 2013, c/o Professor Rob Kusner, Department 
of Mathematics & Statistics, University of Massachusetts, Amherst, 
MA 01003. Remember to include your full name, information 
about your UMass Amherst degree(s) earned, and any other 
interesting things you wish to share with us.
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Patrick Dragon went from UMass to graduate work in 
mathematics at the University of California Davis. He got his 
job at the University of Connecticut through an academic, 
math-oriented website. The consulting job arose serendipitously, 
and he grabbed the opportunity. He has learned a good deal of 
mechanical engineering doing this work. As he emphasized, one 
of the benefits of learning mathematics is that it allows people to 
learn a wide variety of different skills, which in turn helps people 
find challenging jobs. 

Kathryn Healy makes sure that the medical devices manufactured 
by her company meet rigorous standards. This involves working 
with two different groups, the manufacturing and engineering 
people in her company and the medical regulators. For her, 
communication and particularly the ability to present information 
are essential. She also stressed the importance of knowing people 
and learning from them in her area of work. She suggested that 
students should join professional organizations in their areas of 
interest.

After leaving UMass Keith Richard got a job in the health 
industry supporting financial and purchasing transactions. After 

three years he was promoted to managing a team of technical 
analysts. More recently he has moved to a startup company that 
works with huge, evolving data sets. Keith said he brought with 
him from UMass “oodles of critical analysis skills gained from 
a mathematics track” and “the ability to communicate about 
anything no matter how complex.” Key to moving ahead was 
the practice of taking the opportunity to learn about the software 
tools used to deal with databases. He stressed the need to network, 
not just superficially, but in depth.

Shanka Wijesundara got his job at Lincoln Labs directly after 
receiving his undergraduate degree from UMass. He said, “The 
lab looked for candidates who have hands-on, real experience in 
applying those skills they’ve learned in class to solve problems. … 
[The lab also looked for] people who have a proven track record 
of working in groups to tackle problems.” 

Discussions with students after the event convinced me that the 
visit by the five alumni was extremely beneficial and gave the 
attendees valuable advice for their job searches. If any alumni 
wish to participate in a meeting like this, then please e-mail Peter 
Norman at norman@math.umass.edu. 

Visit from Alumni continued from page 12

Last summer—with three physics colleagues from Bristol, 
Chicago, and Penn—I led a program on “Knotted Fields” 
at University of California Santa Barbara’s Kavli Insitute for 
Theoretical Physics (KITP).  During the KITP program I 
worked on several ongoing projects with visiting 
mathematicians and physicists.  

I also began a new project with experimental 
physicist Ivan Smalyukh and his students from 
the University of Colorado, and with theoretical 
physicists Randy Kamien and Tom Lubensky 
from the University of Pennsylvania, contributing 
geometric and topological analyses of micro-
materials to explain the beautiful and complex 
patterns observed in three-dimensional liquid 
crystal experiments. Our work is expected to 
lead to the creation of new materials that can be 
actively controlled.  Indeed, our collaboration was 
the first to show in experiments that some of the 
most fundamental topological theorems hold up 
in real materials.  Our findings appeared in the 10 
January 2013 issue of Nature.

The analysis of variational problems in low-
dimensional geometry and topology, which concerns properties 
preserved under continuous deformation such as stretching 
and bending, has been the focus of my work over 3 decades, in 

particular, the geometry and topology of curves, surfaces and 
other spaces that arise in nature, such as soap films, knots and the 
shapes of fluid droplets. 

There are two important aspects of the results 
reported in our Nature paper. First, the experimental 
work by the Colorado team, which fabricated 
topologically complex micro-materials allowing 
controlled experiments of three-dimensional liquid 
crystals. Second, the theoretical work performed by 
us mathematicians and theoretical physicists while 
visiting KITP. We provided the geometric and 
topological analysis of these experiments, to explain 
the observed patterns and predict what patterns 
should be seen when experimental conditions are 
changed.

Our KITP workshop engaged about a dozen 
other mathematicians and about twice as many 
theoretical and experimental physicists in a month-

long investigation of the interplay between low-
dimensional topology and what physicists call “soft 
matter.”  The findings in our Nature article lay the 
groundwork for new applications in experimental 

studies of low-dimensional topology, with potential implications 
for many branches of science and technology.

Light interacting with a 
particle injected into a liquid 

crystal medium 
<http://goo.gl/gk503>

TEAMING UP WITH PHYSICISTS TO ADVANCE FUTURE LIQUID CRYSTAL APPLICATIONS 
by Rob Kusner
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Our top undergraduates’ achievements were highlighted at the Mathematics and 
Statistics annual Awards Dinner on April 8, 2013. Winners of the M. K. Bennett 
Geometry Prize and the Jacob-Cohen-Killam Mathematics Competition, along 
with honors-thesis students, participants in undergraduate research projects, and 
members of the Putnam team were recognized. More than sixty parents, family, and 
friends attended, including alumnus Roy Perdue ’73 and emeritus faculty members 
Eleanor Killam (math) and Arthur Quinton (physics). Special guest host Dean 
Steve Goodwin treated attendees to liquid refreshments and helped Professor Rob 
Kusner—channeling Johnny Cash, according to a colleague—emcee the event. 
At the end of the program, Professor Krista Gile engaged attendees in statistics 
research, transforming her presentation into a crowd-sourcing project.

M. K. Bennett Geometry Prize
Presented to students with the best performance in Math 461 each year, the M. K. Bennett 
Geometry Prize was founded by a group of alumni led by Robert and Veronica Piziak. The 
prize honors the memory of Professor Mary Katherine Bennett, who earned the first Ph.D. 
in our department. After teaching at Dartmouth College, she returned to UMass Amherst for 
the rest of her career, where she encouraged interest in geometry and high-school teaching 
among undergraduates. The year-long course she developed is now known as Math 461: Affine 
and Projective Geometry and Math 462: Geometry II, or occasionally, Geometry and the 
Imagination. Rudy Cassidy and Steven DiRico were presented this year’s prize by Professor 
Tom Braden.

Jacob-Cohen-Killam Mathematics Competition
The Jacob-Cohen-Killam Mathematics Competition honors the memories of Professors Henry 
Jacob and Haskell Cohen and the continuing contributions of Professor Emeritus Eleanor 
Killam. These three faculty members encouraged interest in mathematics among undergraduates 
through an annual mathematics contest. 

The competition is open to all first-year and second-year students who do not have a family 
affiliation within the department. Each spring a few dozen contestants attempt to solve ten 
challenge problems (some reappear on page 22) posed by our most creative faculty members; winners often solve about half of the 
problems—and occasionally problems stump even the posers! Contestants tend to develop deep ties with the department during 
their time at UMass Amherst. Some choose mathematics as a double major, while others participate in summer REUs (Research 
Experiences for Undergraduates) or join the Putnam team. The competition continues to be sponsored by alumni Roy Purdue ’73 and 
James Francis ’86.

This year’s first prize of $1600 was awarded to Michael Bjorge (ECS/
Math), while second prize of $1000 went to Andrey Smirnov (Math/
CS); they had tied for first place in 2012. A third prize of $300 each was 
shared this year by Jeffrey Amirault (CS), Ping Fung (Engineering), and 
Nathaniel Scholnick (Math).

Putnam Exam, Honors Thesis, and REU Students
Kristy Sunjeong Im, Andrew Maurer, Morgan Opie, Andrey Smirnov, 
and Ryan Szeto were recognized for participating in the 2012 Putnam 
Exam, as were Samantha Bell, Michael Breeling, Dong Han, Adam 
Maidman, and Domonic Mei, who wrote honors theses this year in 
mathematics. Matthew Dobosz, Emma Dowling, Andrew Maurer, 
Jared Post, Nicolas Reyes, Andrey Smirnov, Joshua Whitcomb, and 
Yifeng Wu participated in research experiences with our faculty during 
the summer of 2012. These research experiences have been funded by alumni 
donations and occasional National Science Foundation grants; this year an 
extremely generous gift from Joan Barksdale ’66 allowed the department to 
double the number of REU participants. 

Department Head, Michael Lavine

Conor Power, parent and contributing 
photographer John Maurer, Andrew Maurer, 

and Morgan Opie

OUTSTANDING UNDERGRADUATES HONORED AT 2013 AWARDS DINNER

Undergraduate awardees (left to right, standing)  
Jeffrey Amirault, Ping Fung, Samantha Bell, Adam 

Maidman, Andrew Maurer, Emma Dowling, Matthew 
Dobosz, Kristy Sunjeong Im, and Nicolas Reyes;  
(kneeling) Michael Bjorge, Nathaniel Scholnick,  

Dominic Mei, and Morgan Opie



 Department of Mathematics and Statistics 25

Algorithms and Parallel Processing. 

The second subgroup of students tackled the timely topic of 
swarming behavior, in which the agents are meant to model fish 
in a school or birds in a flock. Remarkably, these self-organizing 
behaviors in biology can be modeled by merely adding one or two 
terms to the equations of motion for molecular dynamics. One 
retains the interaction potential to give the swarm a preferred 
separation distance, and one adds either a self-propulsion term 
or a velocity alignment term to the acceleration equation. The 
celebrated Cucker-Smale model introduces only the velocity-
alignment effect, and its dynamics are quite simple: for strong 
local alignment of velocity, any initial condition (random 
positions and velocities) will eventually develop into a coherent 
motion in which all the agents have the same velocity. If one 
now adds attractions and repulsions and perhaps an external 
force to simulate avoidance of a moving point, representing, for 
example, a predator on the prowl, then the dynamics becomes 
interesting, even surprising. The students went one step further 
by introducing a cone of vision for each agent, which limits the 
velocity-alignment effect to a forward-moving window of sight; 
each agent tries to adjust to the other agents within its cone of 
vision only. What results is fascinating collective behavior, with 
recurrent spirals of the agents that undulate, partially disperse, and 
then recombine into coherent patterns. In this case a computer 
movie is worth a thousand words, and the videos presented at the 
colloquium got quite a reaction from the audience. 

Another modification was to include a self-propulsion effect 
without imposing full velocity alignment. In that model the 
added term pushes the agents toward having a common speed, 
but is independent of direction. Nonetheless, swarming behavior 
again results. In this case a “windmill” pattern can emerge from 
a generic initial condition, in the sense that a seemingly chaotic 
swarm will rather suddenly make a transition to a nearly coherent 
rotational pattern without provocation. Such models have 
been used in contemporary computer graphics, and in fact the 
stampede of the wildebeests in the movie “The Lion King” used 
such simulation techniques. Inspired by this, one of the students 
could not resist the temptation to create a model canyon, defined 
by appropriate external potentials and with obstacles placed 

along the path, and to force a herd of wildebeests through it 
according to the model equations. Remarkably realistic effects 
are produced as the herd gathers and separates to move over the 
imposed topography. Mathematics at the movies! 

The third subgroup of students expressed interest in studying a 
model from finance, and so they probed the literature on multi-
agent models of stock markets. In this case the agents are traders 
who put buy and sell orders into the market based on their 
expectations of the future performance of a stock. The students 
decided to build a deterministic model of the clearinghouse in 
which such buying and selling occurs. Their approach was more 
realistic than many academic models, which ignore some of the 
details of how orders are cleared in real time and instead introduce 
some randomness to account for the neglected mechanisms. 
Using an algorithmic clearinghouse with two stocks, the students 
simulated the dynamics of the stock prices due to the activity of 
30 traders. These agents were classified into three different trading 
strategies, or styles: long-term investors, momentum traders, and 
intraday speculators. A very satisfying result of their multi-agent 
model was its ability to replicate the qualitative behavior of real 
stock prices on the time scale of hours to 5 days, and in particular 
to show that the pseudo-random fluctuations seen in these 
markets can be the result of interactions between many agents 
who are buying and selling according to non-random rules. Only 
the timing of when orders are placed or filled was randomized in 
their model. When the intraday speculators were removed from 
the simulated market, however, it was found to go dead. This 
result suggests that certain trading styles may be important to 
maintaining the typical short-term fluctuations of stock prices. 
Their presentation ended with several provocative implications 
of this kind, and left everyone wondering what other insights 
might be revealed by further investigations with such models. 

As it has in previous years, the group project was a lot of work and 
a lot of fun. This year the results relied heavily on computationally 
intensive simulations, and the fascinating collective behaviors of 
the multi-agent models could not have been revealed without 
those computations. In this way the project reflected a powerful 
trend in contemporary applied science, the union of mathematical 
and statistical modeling with massive computations. 

Annual Group Project in Applied Mathematics continued from page 17

Mindfulness in HIgher Education continued from page 3

pressures of academic life are unavoidable but that stress can 
end. Next year I would like to expand this gathering to include 
students from other departments. 

In their evaluations all the graduate students who participated 
indicated that they found the weekly meetings extremely 
helpful. One student elaborated on this when he wrote, 
“At these meetings, I have been able to practice and explore 
mindfulness meditation under the tutelage of a knowledgeable 

and experienced mentor, Professor Ellis. I find the meditation 
calming, and the short discussions the group engages in prior 
to meditating are always lively and thoughtful.”

I am excited about the possibility of sharing the benefits of 
mindfulness with more people at the university. I look forward 
to helping them experience, as I have, how mindfulness can 
heal the suffering caused by the pressures of academic life and 
can transform that suffering into insight and wisdom.
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The Putnam Competition is the most revered, 
prestigious, and challenging mathematical competition 
for undergraduate students in the United States and 
Canada. It has become a rite of passage for  students 
considering careers in academia. This year the UMass 
Amherst team took part in the competition. In the 
individual competition, our top problem-solvers were 
Morgan Opie, Andrey Smirnov, and Ryan Szeto. The 
top five teams in the competition were Harvard, MIT, 
UCLA, Stony Brook, and Carnegie-Mellon.

Problems in the Putnam exam require erudition, advanced 
proof techniques, and a lot of thinking outside the box. Here is 
an example from the 2012 competition. Let p be an odd prime 
number such that p = 2 (mod 3). Define a permutation π of the 
residue classes modulo p by π(x) = x3 (mod p). Show that π is an 
even permutation if and only if p = 3 (mod 4). This example is 
related to the Gauss reciprocity law in number theory in the 
sense that the method of solution is parallel to a classical proof 
of the Gauss reciprocity law.

The statement of the problem and the solution assume a 
familiarity with several facts in elementary number theory and 
group theory including modular arithmetic, permutations, and 
the concept of a cyclic group. The statement and solution are 
intended for readers having this background.

As in the statement of the problem, let p be an odd prime 
number such that p = 2 (mod 3). The official solution uses the 
fact that the set of non-zero elements of the finite field of p 
elements forms a cyclic group. This fact is then combined with 
a little bit of clever high-school algebra. We start the solution 

by observing that the fixed points of a permutation do not 
affect the signature of the permutation. This allows us to ignore 
the residue class of 0 and consider π as a permutation on the 
nonzero residue classes modulo p. These form a cyclic group 
of order p − 1, and so the signature of π is also the signature 
of multiplication by 3 as a permutation σ of the residue classes 
modulo p − 1. If we identify these classes with the integers 0, 1, 
. . . , p − 2, then the signature equals the parity of the number 
of inversions: these are the pairs (i, j) satisfying 0 ≤ i < j ≤ 
p−2 for which σ(i) > σ(j). We may write σ(i) = 3i−(p−1)[3i ⁄ 
(p−1)], where for α a real number [α] equals the largest integer 
less than or equal to α. Thus we see that (i, j) cannot be an 
inversion unless [3j ⁄ (p − 1)] > [3i ⁄ (p − 1)].

If i < (p − 1) ⁄ 3, then the elements j in the set {0, 1, . . . , p − 2} 
for which (i, j) is an inversion correspond to the elements in the 
set {0, 1, . . . , 3i} that are not multiples of 3; there are 2i such 
elements. When summed over i, this calculation contributes a 
total of 0 + 2 + 4 + · · · + 2(p − 2) ⁄ 3 = (p − 2)(p + 1) ⁄ 9 inversions. 
If (p − 1)/3 < i < 2(p − 1)/3, then the elements j in the set {0,1,..., 
p − 2} for which (i,j) is an inversion correspond to the elements in 
the set {0,1,...,3i − p + 1} that are congruent to 1 modulo 3; there 
are (3i − p + 2) ⁄ 3 = i − (p − 2) ⁄ 3 such elements. When summed 
over i, this calculation contributes a total of 1 + 2 + 3 + · · · +  
(p − 2) ⁄ 3 = (p − 2)(p + 1) ⁄ 18 inversions. We thus see that the 
total number of inversions is

(p − 2)(p + 1) ⁄ 9 + (p − 2)(p + 1) ⁄ 18 = (p − 2)(p + 1) ⁄ 6. 

This number is even if and only if p = 3 (mod 4). This completes 
the solution.

PUTNAM COMPETITION 2012: A PROBLEM IN NUMBER THEORY by Alexei Oblomkov

Anyone who is currently on the job market knows that having 
connections, or being part of a network in the relevant business 
area, is nearly essential these days. This applies to graduating 
students perhaps even more than established professionals, 
who have had some time to connect with other professionals 
through their work. For this reason members of the Department 
of Mathematics and Statistics have established a LinkedIn group 
at http://linkedin.com/ for graduates and former graduates of 
our degree programs. 

The group name is “UMass Amherst Department of Mathematics 
and Statistics.” Its stated purpose is for current students, 
alumni, current and former postdocs, faculty, and affiliates 
of the Department to network with one another. The current 
group manager is Ray Bai, a recent graduate of the Masters 
Program in Applied Mathematics. There is also a subgroup 
“UMass Applied Mathematics” for those who specialized in 
applied mathematics at the M.S. or Ph.D. level. The idea to set 
up these LinkedIn groups occurred to several members of the 

current applied mathematics project team at our end-of-the-
year dinner following the group project presentation in early 
May. 

We enthusiastically invite any former graduates of our 
department to join the LinkedIn group or subgroup. No matter 
how long ago you may have graduated, please take the 
opportunity to network with the many other people who have 
completed our various degree programs through the years. The 
LinkedIn site is a convenient way to post any job openings that 
you may know about. Moreover, the discussion boards are a 
way to communicate your thoughts about mathematical or 
statistical issues of the day. Perhaps most importantly, it is an 
excellent way to strengthen connections between our recent 
graduates and those of you who are experienced professionals 
in business, industry, government or academia. As such, it is 
one aspect of the department’s ongoing efforts to help our 
students launch their careers. 

LINKEDIN GROUP FOR OUR DEPARTMENT by Bruce Turkington
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THE FOLLOWING ALUMNI AND FRIENDS HAVE MADE CONTRIBUTIONS
The following alumni and friends have made generous contributions to the Department of Mathematics and Statistics since 
January 2012. Your gifts help us improve our programs and enrich the educational experiences of our students. We deeply 
appreciate your continuing support.

Thank you for considering a gift to the Department of Mathematics and Statistics. Your generosity supports an array of initiatives:

•	 A gift of $3,000 to $5,000 could fund an undergraduate pursuing a summer research project, could support a graduate 
student engaged in dissertation research, or could sponsor the research activity of a junior faculty member.

•	 A gift of $1,000 to $3,000 could provide classroom technology such as tablet PCs and projectors, or you could fund a 
distinguished lecture or a seminar series. 

•	 A gift of $500 to $1,000 helps support student travel to conferences and workshops, and could sponsor a prize in the 
mathematics competition.

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

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

It’s easy to donate to the Department of Mathematics and Statistics: 

To make a gift directly to the Department, please visit our gift page on the Department’s website: www.math.umass.edu/
Donate/donate.html. 

To make your gift online with Visa, MasterCard, Discover, or American Express, please visit the College of Natural Sciences’ 
website at www.cns.umass.edu and click “Make a Gift.”  Complete each section on the online giving page. In the Gift Designation 
section, select “Mathematics and Statistics” in the pull-down menu “Choose within College of Natural Sciences.” 

To learn more about supporting the Department of Mathematics and Statistics, please contact Jennifer Cooper in the CNS 
development office at jcooper@cns.umass.edu or 413-545-2771. For help with gifts by credit card, or to arrange a transfer of cash 
or securities, please call the UMass Amherst Records and Gifts Processing office at 413-545-4721.

INDIVIDUAL 
DONORS ($1000+)
John Baillieul Living Trust
Joan Barksdale
Matthew Ciaschini
Peter and Anne Costa
Estate of Janice Dowd
John Ehrhardt
Gary Engle
Jonathan Fienup
James Francis
Gerald Janowitz
Kenneth Johnson
Alvin Kho
Roy Perdue
Robert and Veronica Piziak
Stuart Rachlin
Charles and Marcia Ruma

INDIVIDUAL 
DONORS ($200-1000)
Carmen Acuna
Linda Bailey
Olga Beaver
Abigail Benkeser
David and Joan Bodendorf
Jeffrey and Lisa Boone
Gail Brittain
Arthur Budd
Ronald Burt
Paul Connolly
William Cox, Jr. and Carol  
 Cox
Robert Dines
Elizabeth Doane
Wayne and Susan   
 Duckworth
Keith and Gloria Ferland
Stephen Forde, III and Dawn  
 Forde
Keith Fountain
Robert and Louise Fredette
John Garnett
Marla Hanc
Keith Hartt and Ann Wiedie 
Youping Huang
Joan Hubacz

Richard Kennedy
John Ketler
Eleanor Killam
Matthew Kindzerske
Sandra Kirwin
Marilyn Lacerte
Mark and Evelyn Leeper
Rachel and Donald Levy 
Chunming Li
Jennifer and Tucuong Lien
Brett Lyman
Dwight Manley
Eduardo Marchena
Clifford Martin
Catherine Matthews
Shirley and Robert Merriam
George Morin, Jr.
Susan Partyka
Thomas Radlo
Barry Randall
Robert Reitano
Cathleen Riley
Gerard Sarnie
Victor Schneider
Scott Simenas
Robert Tardiff
Nancy Vajcovec
Mark West
Terry Wojtkunski
YanJun and Jun Zhang 

INDIVIDUAL 
DONORS
Charles Abbott
Christina Abel
Geraldine Amprimo
Shawna Andrews and James  
 Andrews, III
Samuel Antiles
June Bacon
Debra and Robert Bashford
Richard Bates
Ammar Bazzaz
Meredith Beaton and Joshua   
 Gay
Laura Beltis
Richard Berger

William Birchenough
Philip Blau
John and Deborah Bohling
Maria Bonsavage
David Bookston
Daniel Bourdeau
Margaret M. Britton and  
 Carl J. Britton Jr.
Debra Brown
Joan Burgess
Richard Burns
Alexander Carpenito
Eduardo and Mary Cattani
James and Carol Chanen
James Chaney
Ronald Charbonneau
Yuyu Chen
Christine Cheney
Donna Chevaire
Frances Chevarley
Michael Cincotti
Richard Coco
Elizabeth Colby
Domenic Compagnone
Greg Conklin
Michael and Nancy   
 Connolly
Kathleen Contratto
James and Brenda Cooley
D. John Coparanis
Charles Correia
Boxuan Cui
Maryanne and George  
 Curley
Leonard and Leona Dalton
El-Bahi and Anne Denna
Che Yee Der
Yi Ding
Jean and Gregory Dorrell
Carol Ducharme
Constance Duffy
Lynne and William Dunn
Francis and Debra Dutches
Adam and Jill Eisner
Richard Ellis
Elsie Emerson
Neil Falby

Patricia Fisher
Gary Fisher
Laura Fitzgerald
Tanya Fontes
Louise Forbes
Kenneth Frail
Mary Francis Brzezenski
Amy Friend
Jeremy Galvagni
Vladimir Geneus
George Gero Jr.
Barbara Glotzer
Mary Ann Godbout
William Goodhue, Jr.
Andrew and Diane Gori
Toby Guerin
Douglas and Rose Mary  
 Haddad
Farshid Hajir
Barbara and Robert Harris
Donald Hastings
David Hastings
Dominic Herard
Steven and Jane Herrick
Neil and Audrey Hindman
Karol Hines
Samuel Holland, Jr.
Norma Hubele
Mary Ann Hueser
James Humphreys
Stephen Jones
Stephanie Kelly
Kathleen Kennedy
David and Holly Kennedy
Mizan Khan
Lynn Klokman
Robert Knowles
Leo Korn
Edith Kort
Vicki Kuziak
Denis Lankowski
Gregory Lanson
Lorraine Lavallee
Beverly Lawson
Richard LeBlanc
David and Lisa Leonard
Donald and Barbara Lieb

James Livesey
John and Danielle Lochhead
Patti Frazer and Robin Lock
Joseph Long
Carolyn MacArthur
Douglas Malloy
R. David Marcus
Donald Margeson
Clifford and Lois Martin
Robert Mastorakis
Gerald May
Edward Maybury, Sr.
James McDonald
John McDonough
Ruth McGlothlin
Herbert Mehlhorn, Jr.
Robert Messina, Jr.
Forrest Miller, Jr.
Brian Monsell
Jill Moore
June Morini
Mickey Moulton, Jr.
Steven Murray
Kenneth Nagler
Bradford Nichols
Joan Nickerson
Robert O’Connell
James O’Keeffe
Kathleen Offenholley
Mark Ordung and Maxine  
 Forward
Patricia Orszulak
Karnig and Diana Ovian
Donna Pacheco
Nora Paille
Prashant Pandey
Mary Ellen Panousis
Eduardo Pina
Timothy Pitney
M. Amin Plaisted
Marie Poirier
Shirley Pomeranz
Katherine Porter
Margit and Simon Price
Caroline Putnam
Arthur Quinton
Daniel and Laura Rasmussen

Steven and Claire Robinson
Josephine Rodriguez
Norman and Deborah Roth
Sharon Ryan
Kimberly and Michael Ryan
William Sabean
Sabrina Savinski
Eugene Schmid
Gregory Scieszka
Louisa Shein
Ann Sieben
Mary Ann and Arthur  
 Simensen
Walter Sizer
Jonathan Skinner
Earl Smith
David Stillman
Sally Stuckey
Jennifer Sulyma
James Tattersall, Jr.
Gary Townsend
Rukmini Vijaykumar
Harry Wang
Fusheng Wei
Thomas Weldon
William Welsh, Jr.
Gayle White
Jeffrey and Tobi Whitney
Gerald Wickham
Kristopher Wiemer
Stuart Williams and Rita  
 Beckman
Michael Wilson
John Yagodzinski
Raymond Yando
Elena Zaurova

FOUNDATIONS AND
CORPORATE 
DONORS
AliphCom
Fairfield County Community  
 Foundation
Simons Foundation



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. Michael Lavine, 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 Richard S. Ellis,  
Rob Gardner, Rob Kusner, and Michael Lavine. The newsletter was  
designed by Cecelia Rembert (c@rembert.org).
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