
John Baillieul ’67: My Number Came Up!

The surveyors may have gotten lost when laying out the 
boundaries of that fang-like western Massachusetts town 
that bites into northern Connecticut, but Southwick na-
tive John Baillieul ’67 knows his way around mathemat-
ics. “Although my father had no formal education beyond high 
school and my mother attended just a couple of years of normal 
school for teacher training, I was bitten by the math bug when I 
was 6 or 7 years old.” In a community better known for its shade 
tobacco, thinking about college meant Westfield State or American 
International in Springfield. “I applied to UMass Amherst and was 
surprised that I got in. I always assumed they must have made a 
mistake!”

Eleanor Killam taught John calculus at UMass Amherst. She re-
called that “his homework was beautiful — a very good student 
— straight ‘A’s!” John demurred: “Eleanor’s memory may be bet-
ter than the way it really was. She was such a warm and tender 
teacher….”

Soon John was doing mathematics. “Bert Schweitzer took me under 
his wing. I knew nothing about research at all. Bert led me through 

DepartMeNt HeaD’s Message by Michael Lavine

Friends, Colleagues, Alumni:   

This is my first time writing to you as Department Head. I began in September, taking over 
from George Avrunin, and am coming to the end of my first academic year as Head. What an 
education it has been. I had no idea of the daily demands on a Department Head. The job is 
filled with many things that must be done — in fact, must be done on a deadline — things 
that don’t require any knowledge of mathematics and so for which I am no better prepared than 
anyone else.

More broadly, many of the leadership positions in the Department are filled with new faces 
this year: Farshid Hajir as Associate Head, Tom Braden as Graduate Program Director, and 
Hans Johnston as Undergraduate Program Director, replacing, respectively, Rob Gardner, Si-
man Wong, and Farshid Hajir, who are stepping down. Another time-consuming role is that of 
Chief Undergraduate Advisor, which will be filled by John Staudenmayer. Thanks to them all.

Major Efforts
The Department as a whole undertook three major activities this year: we conducted a search 
for new faculty, we wrote a self-study in preparation for a review of the Department, and we 
took part in the University’s review of doctoral programs.
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math projects, and my first publication came out of 
this.” This was John’s senior thesis problem and led to 
the classification of all finite functional semigroups. “I 
liked the algebraic nature of that work. Every answer 
was on solid ground.”

John had other influences at UMass Amherst, mathematical and 
the four-wheeled kind. “Don Catlin was the coolest guy around 
the department. He had a wonderful car, a bright, red Pontiac con-
vertible.” (Interviewer’s note: John drives a rather cool car himself, 
a Stuttgart-built, black roadster.) “Don was my role model. He 
learned stuff quickly, teaching himself what he needed. And he was 
always working on problems that caught his own interest.”  

After UMass Amherst, John went to the University of Waterloo, 
where he earned his Master’s degree and developed expertise in 
computer systems. Now famous for its symbolic computation soft-
ware, Maple, back then Waterloo was developing WatIV and WatV. 
Returning from Canada at the height of the Vietnam War, John 
sought alternative service. “This isn’t in my CV: my number came 
up! The Westfield draft board said my Conscientious Objector ap-
plication was kind of sketchy, but a few weeks later they assigned 
me to Massachusetts General Hospital in Boston. I expected to 
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This is the story of my colleague, Richard S. Ellis, whose suc-
cessful career was nearly destroyed by incapacitating headaches. 
Paradoxically, because meditation taught 
Richard to accept the pain, the headaches 
have given new meaning to his career by 
revealing both the causes of suffering in 
academic life and a way to heal that suf-
fering. Meditation has also given Richard 
another gift, an appreciation of the deep 
spirituality of mathematics. 

The story starts normally. Richard joined 
the Department of Mathematics and Sta-
tistics in 1975, three years after receiving 
his Ph.D. His life was filled with blessings: 
above all, Alison, his wife, best friend, and 
wise teacher; two children, Melissa and 
Michael, who are now grown and have 
children of their own; talented colleagues 
and students; international travel; and success in research, which 
led to early tenure in 1977, grants from the National Science 
Foundation, a Sloan Foundation Fellowship in 1978, and early 
promotion to full professor in 1981. 

Richard’s research is in probability theory and applications to 
physics. In the late 1970s he focused on an exciting, new re-
search area being developed at New York University, where he 
had earned his Ph.D. It was the theory of large deviations, which 
studies events of small probability and major impact; for exam-
ple, being dealt a royal, straight flush in a high-stakes poker game. 

More broadly, a large deviation is any event defying expectations: 
a surprise, a disaster, a miracle. The theory of large deviations is 
appropriate for Richard because, as he would eventually realize, 
his life has been a large deviation. By chance, while attending 
Alison’s sweet sixteen party, he saw her smile and immediately fell 
in love with her. After graduating from Harvard in 1969, Richard 
was planning to study graduate math at Princeton. The Vietnam 
War intervened, forcing him to take a draft-deferred job at Bell 
Labs, which by chance sent him to NYU to study math, where 

by chance he met Henry McKean, who as Richard’s thesis advi-
sor taught him how to do research and in the process became his 
hero and role model.

In 1981 there occurred a large deviation of tremendous force, 
the repercussions of which Richard feels to the present day. 
Completely by chance, Alison and Richard had a casual conver-
sation with a friend about Israel, where her daughter was living. 
As a result of this random encounter, Alison, Richard, and their 
two children spent the first six months of 1982 in Israel although 
they knew no one there. Richard received a fellowship that sup-
ported him as a visiting professor at the Technion – Israel Insti-
tute of Technology in Haifa. That visit changed his life because it 
invited him to explore his Jewish heritage, which he had largely 

neglected since his bar mitzvah. Doing 
so would open him up to the spirituality 
of Judaism and the wisdom of Buddhist 
teachings and would enable him eventu-
ally to teach the Hebrew Bible.

Israel was also the place where in 1982 
he started to write his first math book, 
Entropy, Large Deviations, and Statistical 
Mechanics. Published three years later by 
Springer, the book highlights a useful the-
orem, which, to his total surprise, came to 
be called the Gärtner-Ellis Theorem. Jür-
gen Gärtner is a German mathematician 
whose work Richard had generalized. In 
2006 the book was republished by Spring-
er in their Classics in Mathematics series. In 

1986 and again in 1989 Richard and his family returned to Israel 
for extended visits.

Back home in Amherst and inspired by his experiences in Israel, 
Richard worked to improve his Hebrew, studied the Hebrew 
Bible, became active in Jewish affairs at UMass Amherst, and 
taught the Hebrew Bible at his synagogue. These activities led 
to his appointment in 1998 as an adjunct professor in the De-
partment of Judaic and Near Eastern Studies, where he taught 
courses on the Hebrew Bible and the writings of Franz Kafka. 
During the previous year Richard’s second book on the theory 
of large deviations, co-written with Paul Dupuis, was published 
by Wiley. Richard also published articles on the Bible, litera-
ture, and Jewish-Christian relations and had other professional 
achievements. He was elected to fellowship in the Institute of 
Mathematical Statistics and received an outstanding faculty 
award for research.

As the year 2000 dawned, Richard’s career was moving along 
in high gear. Then disaster struck, which forced him to see his 
achievements in a new light. Here is how he described it to me. 

this year’s newsletter introduces a new feature: faculty and 
staff profiles. We begin with a profile of long-time faculty 
member, richard s. ellis, describing his academic history and 
how his academic and non-academic lives intertwine. this pro-
file stems from conversations between richard and Michael 
lavine, the Department Head. 

We’d like to hear from you. tell us whether you like the fea-
ture 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.

faCUltY profile of riCHarD s. ellis:  
HealiNg tHe stress of aCaDeMiC life aND fiNDiNg peaCe 

by Michael Lavine
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“In February 2000 my career was nearly destroyed by incapaci-
tating headaches. The pills prescribed by the many doctors I con-
sulted changed my personality and drained all my intellectual and 
emotional energy. I suffered from the pain and even more from 
my outrage over the pain, which I reacted to with anger, fear, and 
self-pity, all of which made my pain and suffering much worse.”

After two and half years of suffering, Richard was fortunate to 
meet a therapist who guided him in meditation and urged him to 
participate in a meditation retreat during the summer of 2003. 
At that retreat he experienced the truth about the headaches and 
the suffering they had caused. Richard explained it as follows. 
“The truth is so simple, yet so deep: it is not the pain that causes 
suffering, but the mental state associated with the pain. Through 
meditation I learned not to push the headaches away, or to react 
to them with anger and fear, but rather to accept them.” Accept-
ing the headaches allowed them to become his best teacher, “a 
wise guide,” Richard calls them, “who continues to reveal new in-
sights about life and pain and suffering and letting go and love.”

Richard soon realized that what meditation has done for him, 
it can do for anyone regardless of their circumstances. As he ex-
pressed it to me, “whether you are an academic, a parent, or a 
businessperson, whether you suffer from physical pain, emotion-
al pain, or the challenges of being human, meditation can change 
your life as it has changed mine.”

I asked Richard to describe the meditation that he does. “I do 
insight meditation, which is easily explained. Shut your eyes, fo-
cus on the breath, and then expand your awareness to open up to 
sounds, to bodily sensations, including discomfort and pain, and 
to mental phenomena, including thoughts and emotions.” “And 
what is its purpose?” I asked. “The purpose of insight meditation 
is to cultivate mindfulness. This is the calm and direct aware-
ness 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, insight meditation cultivates 
wakefulness and wisdom.”

We now return to Richard’s career because his experience with 
headaches has given him deep insight into the life of an academic 
as he has lived and seen it. “It is a life of potentially great fulfill-
ment as a teacher and a researcher,” he said. “However, the real-
ity is often different from the potential because of the frequent 
deadlines, the never ending pressures, the competition, and the 
ongoing necessity to prove oneself.” As Department Head, I have 
become more and more aware of these pressures, both on myself 
and on the faculty and staff. So I asked Richard to say more about 
them. “Pressures are everywhere. It’s a culture of pressure: pub-
lishing papers, applying for research grants, teaching, doing com-
mittee work, attending conferences, answering email. The wheel 
never stops turning. Tenure and promotion are major achieve-
ments, but because the standards are so high, earning them is 
often fraught with anxiety and fear.” 

Richard has done well in his career, and I wondered how he has 
dealt with these pressures. “Many of us, including me before the 

headaches started, have dealt with pressure unskillfully, by stress 
and overwork. Stress causes suffering, and in my case it contrib-
uted to the headaches. The headaches have now become my best 
teacher, and they’ve taught me to slow down. However, I expect 
that most of our colleagues are very busy and don’t have the time 
to explore the stress, fear, anxiety, and competition that are part 
of academic culture. Nor is stress a favorite topic of conversation. 
But as I learned with the headaches, pushing away the problem 
makes it only worse. When I look at my young colleagues, I pon-
der the big question. How does one find the time and energy for 
what matters most: family and children?”

I asked Richard if there is another way. He smiled. “I only wish 
I knew this before I got the headaches. When I was in New York 
City a few weeks ago, I had the image of our academic culture 
as a New York City of frenetic activity. How does one find peace 
and happiness? Meditation is an answer, perhaps the only an-
swer because it changes you. In the center of this New York City 
of frenetic activity there is a huge, quiet space, a Central Park 
of peace and equanimity, which you can discover by becoming 
quiet yourself. It is a space offering wisdom, not knowledge, of-
fering mindfulness and insight, not success or fame. Shut your 
eyes. Become aware of your breath. Stop achieving. Stop think-
ing. Stop doing. Slow down. Relax. Breathe. Be.”

Meditation has also given Richard another gift. During periods 
of his career, Richard has viewed mathematics as too narrow, too 
focused, and too technical. No longer. Meditation has also al-
lowed Richard to appreciate the deep spirituality of mathematics. 
This is the gift of seeing a problem and its solution clearly, which 
it shares with meditation. 

If readers would like to try meditation, Richard recommends 
that they join a class or participate in a retreat at a nearby medi-
tation center. People can find numerous resources on the internet 
and can consult many books on the topic, including Richard’s 
book, Blinding Pain, Simple Truth: Changing Your Life Through 
Buddhist Meditation. I am mentioning his book, not to promote 
it, but to offer it as a resource for interested readers. Details are 
available at the book website, RichardSEllis.com. 

Richard continues to do research, teach classes, guide a graduate 
student in her Ph.D. dissertation, do committee work, answer 
emails, have headaches, participate in his synagogue, listen to 
jazz, drink strong coffee, and visit his children and grandchildren 
in New York City with his wife. He also meditates half an hour 
a day. “Meditating daily for any amount of time,” he said, “can 
lead to deep, lasting change. Be patient. Stay with meditation, 
and you will be rewarded. It will calm your mind, help you cope 
with pain, reduce stress, and heal suffering. It will also create 
peace within you and allow the innate wisdom planted within 
you to blossom.” Richard invites readers having questions about 
meditation to email him at rsellis@math.umass.edu. 

During my conversations with Richard, I kept nodding my head, 
enriched by this wisdom that was born from pain.
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MatHeMatiCal geosCieNCes

by Anna Liu

Recent changes in the global carbon cycle have resulted in increased concentrations of CO
2
 

in the atmosphere and therefore have affected the earth’s climate. Multiple lines of evidence 
indicate significant climate change during the past century. The Intergovernmental Panel on 
Climate Change concluded that most of the warming can be attributed to human perturba-
tions to the global carbon cycle. The terrestrial ecosystem is one of the major reservoirs in the 
global carbon cycle and plays a major role in regulating the earth’s climate. Dissolved organic 
carbon (DOC) in lakes and streams transports labile carbon through watersheds to the ocean 
and is a significant active reservoir of organic carbon on Earth. Human activities and natural 
events can significantly alter the distribution and cycling of DOC. However, the transport 
processes of DOC from land to sea are not well understood. 

In collaboration with Geosciences Professor Qian Yu, I am working on a project funded by 
the National Science Foundation to build transport models, based on statistical and geograph-
ic information systems, to study the dynamics of DOC in terrestrial ecosystems and rivers. 
Through statistical modeling that is adapted to complex geosciences data, we aim to improve 
our understanding of how DOC export processes are influenced by interactions among hu-
man activities, natural events, characteristics of the watershed, and climate.

To quantify DOC and determine factors that influence the movement of DOC from wa-
tersheds to the ocean, the first task is to accurately estimate the amount of DOC in riverine 
and estuarine regions. Chromophoric or Colored Dissolved Organic Matter (CDOM), a so-
called yellow substance due to its tinting of waters yellow/brown, is commonly used as an 
important indicator for DOC since many observations have provided evidence that they are 
well correlated in various situations. Because CDOM affects the overall water color in rivers, 
lakes, and oceans, remote sensing of CDOM provides a more feasible and convenient way 
of estimating its amount in water compared to in-water sampling. Many successful research 
results on remote sensing of CDOM to assess DOC in aquatic ecosystems have been reported 
in the literature. At present, however, remote sensing of CDOM concentrations in coastal and 
estuarine waters is subject to large uncertainty as compared to the capability of satellite sensors 
for oceanic water. The uncertainty is largely due to the difficulty in separating mixed spectral 
signals of the sediments and chlorophyll from CDOM. Therefore, mapping, monitoring, and 
modeling the variation of CDOM in coastal and estuarine waters remain a challenge.

Hyperspectral remote sensing provides spectral responses of narrower bands distributed over 
the broad spectrum. Several studies confirmed that the spectral features of narrower bands 
(10 nm) in hyperspectral data improve the estimation of inherent optical properties in coastal 
water. It is common practice in analyzing hyperspectral measurements to first reduce the 
dimensionality through band selection, derivative analysis, spectral indices, and hyperspec-
tral transformation. In order to improve CDOM estimation from hyperspectral data, new 
mathematical techniques using more or all bands as smooth spectral curves and identifying 
the relative importance of each wavelength across the spectrum are needed. Meanwhile, it is 
essential to develop an approach which is capable of handling spectral signal interference from 
turbidity and chlorophyll content in coastal water. Functional linear model (FLM) has an 
advantage over existing approaches due to the  efficient use of the abundant spectral features 
in hyperspectral data.

FLM with a functional covariate is a linear model in which there is a coefficient for each point 
of the functional covariate and all the coefficients are assumed to form a smooth curve. Let    
    be the CDOM concentration of sample i and x

i
(s) be the remote sensing reflectance of 

sample i at wavelength s. An FLM to predict     using x
i
(s) has the following form:

continued on page 13
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reQUestiNg JoB liNKs  
for graDs

We are creating a website with 
links where graduates can look 
for jobs. please email your link 
to turk@math.umass.edu. 

BeCoMe a MiNUteMaN  
MeNtor

Here is an opportunity to lend 
a helping hand to our current 
and former students. as every-
one knows, today’s job mar-
ket presents many challenges 
to graduating students. While 
finding a job and starting a ca-
reer is each student’s personal 
responsibility, there are ways 
that the department faculty 
and its many alumni can help. 
for instance, each semester the 
department organizes informa-
tion sessions by the university’s 
Career services and also brings 
in outside professionals from 
the mathematical and statistical 
professions to make presenta-
tions about their work.     

in this vein, we encourage our 
alumni to consider becoming 
Minuteman Mentors. this is a 
program run by the alumni of-
fice which is designed to facili-
tate personal contacts between 
alumni as well as current stu-
dents. a mentor volunteers to 
be available to give practical 
advice about potential career 
paths to students and other 
alumni who are beginning their 
professional lives. as stressed 
by the alumni office, this is 
not a job-referral network, and 
students should not expect to 
make contacts with employers 
through it. rather, it provides a 
means for new and recent grad-
uates to gain from the perspec-
tives of experienced alumni in 
their fields.      

to sign up, simply go to the 
website: umassalumni.com/
getinvolved/mentors.html.   
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retireMeNt of tWo  
faCUltY MeMBers 

on January 1, 2012 Murray eisenberg and peter Nor-
man retired from their positions in the Department of 
Mathematics and statistics. they served the depart-
ment for a combined 88 years. in addition to their re-
search, they contributed enormously to our teaching, 
use of computers for students, research for undergrad-
uates, and departmental administration. they will be 
greatly missed. We are including short descriptions of 
their work in the department and their future plans.

MUrraY eiseNBerg
Murray eisenberg joined our department in 1965. He 
was associate Head and then acting Head in the early 
1970s. During more than 30 of his 47 years at UMass 
amherst, Murray was involved with using computers 
in teaching. His principal interest in this area was in 
students’ using a high-level programming language to 
learn mathematical notions and methods by “teaching 
them to the computer.” Murray and his wife plan to 
move to the rockville, MD area to be near their son 
Jon and his family. Murray looks forward to pursuing 
his interest in magic, debunking psychic phenomena, 
and researching the work of Harry Houdini.

peter NorMaN
peter Norman joined our department in 1971. peter’s 
research centered on questions related to abelian va-
rieties in characteristic p > 0 and, in particular, on their 
deformations in characteristic p > 0. He also studied 
theta functions in characteristic p > 0. peter worked 
with undergraduate math majors in several different 
capacities beyond teaching. He was a mentor for many 
undergraduate research projects and spent six years 
as the Chief Undergraduate advisor. these activities 
have led to several rich, long-term friendships. peter 
will continue to teach in the department for a few 
more years. in addition, he will design posters con-
nected with mathematics, work on problems arising 
from classical theta functions, try to develop contacts 
with department alumni, and explore photography.

rUNNiNg Up tHe sCore at BoYDeN:
soMe tHoUgHts oN teaCHiNg a large- 
leCtUre CoUrse  by Brian Burrell – Senior Lecturer

continued on page 19

It is a mid-December afternoon, near the onset of dusk. Under 
my watchful gaze, 250 UMass undergrads are settling down to 
work on the Statistics 111 final exam in Boyden Gym. I’ve been 
doing this for two and a half decades, having proctored in Boy-
den back when the floors were wood, the ceiling leaked, the tem-
perature hovered in the high 50s, and none of the students had 
cell phones. Those were the days.
 
Today the vast expanse looms even larger because, as in so many 
other semesters, the professor teaching the course whose final 
exam is supposed to take up the other half of the gym — usually 
it’s psych or anthro — decided to skip the final, thus missing out 
on a semi-annual ritual that I rather enjoy, whether it takes place 
here or in the slightly more intimate confines of Totman. 
 
Boyden Gym has 700 seats divided into 14 sections of 50 seats 
each — 5 rows and 10 columns per section. My students are 
arrayed in five of these sections, and I have the satisfaction of 
watching as they execute a series of skills and solve a battery of 
hypothesis tests, not without effort, but with a high level of suc-
cess. I know this from experience — the vast majority of them 
have learned the material, understand correlation, regression, the 
normal distribution, confidence intervals, and statistical signifi-
cance, and are now, almost in unison, engaged in demonstrating 
this fact to me and to my TAs. They’re letting us know that we 
did a good job this semester by showing us what they now know, 
which is a lot more than they knew 14 weeks ago.  
 
In a large-lecture course, the first and the last days of a semester 
are the only times that everybody shows up. At the first lecture 
in Marcus auditorium, way back in September, we even had stu-
dents sitting in the aisles, not because of a lack of seats, but prob-
ably for easy egress. They weren’t sure if they were going to stay. I 
try to convince them that it would be worth their while. Statistics 
111, or Elementary Statistics, is a course in statistical literacy. It 
is immune from the charge made against many math courses: 
“When will I ever need to know this?” In this case the answer is 
simple: you’ll need it every day for the rest of your life. My TAs 
and I are charged with helping students understand how to deal 
with uncertainty in their lives, and how to make rational deci-
sions based on information that comes down to us either in the 
form of data or those beguiling numbers referred to as statistics. 
Besides, in what other course will they learn how to play craps?
 
The large-lecture setting is not ideal, but we make the best of 
it. Stat 111 has the luxury of discussion sections, and over the 
years I have been fortunate to have top-notch graduate students 
working for me as assistants, and compensating for my shortcom-
ings — a lack of attention to detail, a susceptibility to typos, and 
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groUp proJeCts iN tHe applieD MatH Master’s  
Degree prograM

by Qian-Yong Chen

Energy has become an important issue across the whole spectrum of our society. Overall elec-
tricity production, one of the most important forms of energy, is often used as an indicator 
whether a country is industrialized or non-industrialized. The power grids used to transfer 
electricity from the generators to consumers have a tremendous scale and are becoming ever 
more complicated as more power plants are built to meet the ever increasing de-
mand. This year the students in the Applied Math Master’s Degree Program worked 
on three different projects that deal with three different aspects of power grids and 
energy transmission.

Although blackouts do not happen very often, when blackouts do occur, they can 
cause huge economic loss and inconvenience depending on their scale. The goal of 
the first project was to build a Stochastic Power Grid Model, the purpose of which 
is to minimize the cost incurred during a blackout by optimizing the grid operator’s 
response to different contingencies. Every moderate to large-scale blackout is caused 
by a sequence of cascading failures that typically happen within a short period of 
time. An optimized utility response will help keep the failure events from spread-
ing. To achieve this goal, the students simulated and analyzed a stochastic model for 
the dynamics of an electrical transmission network. Stochastic components include 
random line failure, overloaded lines, and restoration times. As a standard procedure for simu-
lating large scale power grids, the nonlinear power flow equations are linearized to approximate 
the power flow in each line. Implementation of the utility response for overloaded lines as a 
result of various perturbations follows. Since the rarity of these events requires the use of large 
time scales to accurately describe the scenarios in question, the students considered a model in 
which the power grid is under stress. The control parameters are the individual probabilities in 
the utility response model either to shut down the line or to do nothing when a line becomes 
almost overloaded. With this model, the cost associated with different 
combinations of response probabilities can be estimated, and from there 
the optimal strategy to minimize the blackout cost can be determined.

High energy prices are a burden on everyone’s budget. An effective meth-
od for bringing down the price is to change the ultimate driving force, 
which is the relationship between supply and demand. In the second 
project the students investigated the effects of different electrical power 
pricing schemes on residential power demand. To do this, they used a 
scheduling algorithm to shift movable residential energy tasks away from 
peak demand hours, thereby smoothing the overall energy demand. The 
development of smart-grid technology, which includes smart appliances 
and smart meters, allows for increased control and automated schedul-
ing of various energy-drawing tasks. The students created several typical household profiles, 
each of which focused on different appliances and different comfort levels of delaying certain 
appliance operations such as washing clothes. The incentive is two-fold. On the supply side, 
smart-grid technology can reduce the magnitude of fluctuations in demand, minimize stress on 
the system, improve forecasts for base load generation and reserve requirements, and improve 
efficiency by reducing the maximum capacity needed during peak hours. Such technology can 
also minimize the need for “peak” power plants and the importation of expensive energy. The 
advantage for consumers is that they will pay for actual energy use instead of estimated use, and 
more importantly they will pay at a lower unit price.

figure 1: How power grids work

figure 2: the 46-bus network in southern Brazil

continued on next page
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HoNgKUN ZHaNg reCeiVes  
Nsf Career aWarD

Hongkun Zhang, Assistant Professor in 
the Department of Mathematics and Sta-
tistics at the University of Massachusetts 
Amherst, has received a Faculty Early 
Career Development (CAREER) Award 
from the National Science Foundation. 
Her proposal, titled “CAREER: The Na-
ture of SRB Measures for Nonequilibri-

um Hyperbolic Systems,” was funded for a five-year award in the 
amount of $400,001 with an effective date of August 1, 2012. 

The theory of billiards has recently been developed to the point 
where it provides mathematical tools to address open problems 
in physics. Hongkun’s long-term research goal is to use the new 
tools developed in the theory of billiards to solve challenging 
problems arising in equilibrium and nonequilibrium statistical 
mechanics. In pursuing this goal, her focus is on the nature of 
Sinai-Ruelle-Bowen (SRB) measures and their modifications for 
nonequilibrium phenomena, on the statistics of  relevant obser-
vations and on significant changes in dynamical landscapes using 
innovative approaches.

Many sophisticated techniques have been developed and beau-
tiful results obtained for equilibrium systems. However, the re-
search topics of random and nonequilibrium systems have re-
mained wide open as chaotic phenomena in these settings have 
a different flavor. Recently developed mathematical tools in cha-
otic billiards offer hope for significant progress. Hongkun seeks 
both theoretical understanding and new ways to connect math-
ematical ideas to a variety of complex phenomena by addressing 
the following two challenging questions, using spectral analysis, 
coupling methods, and other innovative approaches.  

(1) Statistical properties of nonequilibrium billiards. The 
goal is to prove the existence of SRB measures that character-
ize the steady states, to study the time correlation functions 
that relate to the diffusion matrices in the transport process-
es, and to verify other limit theorems for perturbed billiard 
systems. Specific models include Lorentz gases under general 
forces, ideal gases with slow-moving scatterers, and random 
billiards with microstructure. 

(2) Properties of SRB measures and related physical laws. 
The goal is to understand the nature of SRB measures in-
cluding their Kolmogorov-Sinai entropy and Hausdorff 
dimensions and to derive Ohm’s law, the Einstein relation, 
and other physical laws for certain nonequilibrium billiards 
originating in physics.

The proposed research will use mathematical tools to address ap-
plied problems in physics, chemical engineering, and other sci-
ences. The theory of billiard systems has provided excellent mod-
els or paradigms for understanding chaos and diffusion processes 
in nonequilibrium systems. Because the study of SRB measures 
and their asymptotic properties provides new insight into the na-
ture of nonequilibrium steady states and transport phenomena, 
the projected research will greatly contribute to modern statisti-
cal physics. Thus this project will have a broad impact outside of 
mathematics in the physical sciences and in other scientific com-
munities. The proposed education plan contributes to and draws 
upon the research projects, whose impact will be broadened by 
presenting simulations of chaotic systems. Hongkun will also be 
active in mentoring VAPs and graduate students. The research 
will be integrated into both graduate and undergraduate research 
projects as well as into curriculum development, including a new 
topics course for graduate students on Stochastic Differential 
Equations and a new undergraduate course that will focus on 
chaos and fractals.

The third project is less related to power grids than the first two projects. It deals with the 
“Matrix Game Model for FTR Auctions in New England Markets,” which functions more like 
stock or option markets. Typically, in New England markets, service loads pay more than what 
is paid to the generators, resulting in excess funds that are placed in a congestion fund. These 
excess funds are redistributed to the market players through financial transmission rights or 
FTRs. FTRs are used by market participants to hedge the cost associated with transmission 
congestion. The goal is to analyze and determine optimal bidding strategies for the players. In 
this third project the students used a dual linear program to maximize the expected amount of 
revenue while respecting line capacities. They used the expected revenue as input to an active 
reinforced learning algorithm to attempt to identify the best bidding strategy for each of the 
market players.

The student participants in the three projects were Michael Anselmi, Ray Bai, Adriano Bruno, 
Alden Johnson, Teresa Johnson, Aimee Khan, Maggie Nguyen, Antonio Ortiz, Andrew R. 
Reiter, Takeshi Takahashi, and Mrinalini Walton.

group projects in the applied Math Master’s Degree program continued from page 6
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Out of the many career options available to our math majors, none is more mysterious than 
“Pure Mathematics.” What is it that mathematicians do? How do you become a mathemati-
cian? To find out I talked with four of our graduating seniors: Nate Harman (NH), John Harper 
(JH), Nathan Senecal (NS), and Derek Wood (DW). All of them were recently admitted into 
highly regarded graduate programs in mathematics. It is very likely that in a few short years we 
will hear about them again as authors of ground-breaking papers, discoverers of brilliant theo-
rems, and amazing and inspiring teachers. Here is a transcript of our conversation.

When did you first realize that you want to pursue a career in academia and not, say, industry? Was 
it something that you had figured out early? Was it on your mind when you first came here as an 
undergrad?

DW: I found going down these other roads not as attractive to me. I find in mathematics there 
are always these new problems to be looking at; it creates its own problems. It can keep you busy 
forever. I think in a lot of jobs you get into a pattern of doing the same task in different forms 
over and over again. I want to avoid that. In high school I thought I wanted to do computer sci-
ence; software engineers can make a lot of money by doing very little work. I enjoyed math but 
it never occurred to me that a mathematician is a viable career option. For some reason in high 
school that’s not something anyone mentioned, at least not in the school I went to. In my first 
class I had Professor Kevrekidis, who was very enthusiastic. The subject was Calculus II, nothing 
fancy, not even real math at that point, but just seeing someone that enthusiastic about what 
they are doing sparked my interest, and it became obvious that this is something I want to do.

NH: I think for me it was pretty early. When I was in high school, I liked math a lot, mostly 
contest-style math, to the point where I would not do my homework so that I could compete 
in math competitions and do well. But I did not necessarily do well in my classes. I’m coming 
out of the bachelor’s degree right now, and I don’t think I know enough math. I would like to 
learn more. I’ve always been interested in doing research, and the academic track seems the right 
way to go.

JH: I actually got interested in math rather late. I am a transfer student — I transferred from 
Middlesex Community College — and for a long time I thought I would go into industry to 
do programming. I was a Computer Science major originally. It was my first year at community 
college, and I was bored one summer, so I started reading through Spivak’s calculus textbook, 
and it captured me pretty quickly. After that I did an independent study with Peter Dalakov 
in algebraic topology, and that’s when I really knew I wanted to go to graduate school to study 
this stuff.

NS: When I started, I had a fun, romantic notion of just doing math, and everything else would 
just settle itself. So maybe too late I thought of the money. When I started as an undergrad, I 
was at the Worcester Polytechnic Institute, actually, and I was doing engineering. But then I 
liked the math more, and so I did math. I took graph theory at WPI that I liked a lot, and then 
I transferred here as a math major.

Could you tell us a bit more about classes, professors, REUs, or other singular experiences that most in-
fluenced you mathematically while you were here at UMass Amherst? What were the main challenges?

NH: Your algebra Math 611 and 612. I was in my sophomore year, and it was a big step up in 
terms of difficulty from the previous classes I had taken. It opened a much wider view of things, 
and it was the first math class I ever had where I had to try to keep up. Up until then, as soon 
as the teacher wrote something on the board, I would be three steps ahead. In that class I took 
notes, had to read through my notes to do homework, and couldn’t just do things from memory. 
That class was a big game-changer. Last spring I did a semester in Budapest, which was a lot of 
fun and expanded my interests. Up until then I’d been taking a lot of algebra-related classes, but 
there I attended lectures on combinatorics and graph theory, took an algebraic number theory 

MatH MaJors JoiN prestigioUs graDUate prograMs by Jenia Tevelev

Derek Wood

Nate Harman (left) and  
John Harper (right)

Nathan senecal

continued on next page
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Advanced statistics students work on applied statistics proj-
ects under the direction of faculty every year. This project 
experience provides some consulting services to scientists 
at UMass Amherst and other institutions in the Valley. But 
more importantly, it also gives our students the following 
practical experience:
*  working collaboratively in a group,
*  presenting their work, 
*  writing about applied statistics, 
*  talking to applied scientists who use statistics,  
*  analyzing real data. 
The project is required for M.S. students, and a growing num-
ber of Ph.D. students and undergraduates are also choosing 
to participate. 

This year, 19 UMass students worked on a total of eight proj-
ects in teams of two to three people. Three projects  are de-
scribed below. The other projects focused on accelerometry, 
climate science, activity estimation, neuroscience, and social 
network analysis.

Measurement of Insulin Sensitivity
The sponsor of this project was Professor Barry Braun, UMass 
Amherst, Kinesiology. The amount of glucose in the blood is 
regulated by insulin hormones that control how much glu-
cose fat cells and muscle cells absorb (peripheral action) and 
how much glucose the liver synthesizes (hepatic action). The 
efficiencies with which insulin controls those processes are 
called peripheral insulin sensitivity and hepatic insulin sensi-
tivity. Extremely insulin-insensitive people are type 2 diabet-
ic. An established way to measure insulin sensitivity is an oral 
glucose tolerance test from which a summary score, C-ISI, 
can be computed. C-ISI, however, does not distinguish be-

Master’s proJeCts iN statistiCs by John Staudenmayer

tween peripheral and hepatic sensitivity. But a new method, 
CIG-SIT, does distinguish between them. This project uses 
data from 25 people on whom both C-ISI and CIG-SIT 
measurements were taken to compare the two methods. The 
statistical methods are relatively simple — involving sample 
correlations, heat mapping, and k-means clustering — but 
the presence of outliers made a careful analysis challenging. 

Biofuels
The sponsor of this project was Professor Sam Hazen, UMass 
Amherst, Biology. One way to make ethanol is to inoculate 
a plant called sorghum with a microbe.  Different genotypes 
of sorghum — wild type, bmr-6, bmr-12, and bmr6/12 — 
yield different amounts of ethanol. The yields depend on how 
plentiful specific types of starch called polysaccharides are in 
each genotype. In order to try to figure that out, the amounts 
of more than 100 polysaccharides were measured before and 
after inoculation. The statistical challenge is then to deter-
mine which of those changes were practically and statistically 
significant and which could be expected just by chance. The 
team used multiple testing methods to address those ques-
tions. 

Nanosurfaces
The sponsor was Professor Kate Queeney, Smith College, 
Chemistry. This project studied the influence of chemical 
treatments and initial surface roughness on the topography of 
silicon wafers at the nanoscale level. Surface roughness of the 
wafers was measured using atomic force microscopy before 
and after chemical treatments. A hierarchical linear model 
was then applied to examine whether and how the changes 
in topography depend on the chemical treatments, the initial 
surface conditions, or the combination of those two factors.

class, some geometry, functional analysis — it was all great. That semester I was taking six math 
courses, all over the board, so that was the next nice challenge. None of them was as hard as algebra 
the year before, but taking six math courses at one time and trying to get the culture of Hungary, 
that was an intense semester.

 JH: Definitely the Putnam seminar. Then there was that independent study with Professor Dala-
kov. When I went into it, I’d just taken linear algebra and multivariable calculus, and we were 
covering cohomology of Schubert varieties, so we did not get that far. But I did learn a ton from 
that, and it was quite an experience. Last summer I worked with Mike Sullivan on a paper which I 
think is getting published. It is about this theorem on Legendrian knots. There is this whole story 
about how one can associate the Chekanov-Eliashberg DGA with a Legendrian knot, and appar-
ently Sivek proved that there was this Van-Kampen-type splitting theorem for these knots, and so 
we were wondering if we could generalize it to higher-dimensional contact manifolds. And we were 
partially successful.

continued on page 20

Math Majors Join prestigious programs continued from previous page
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As our faithful newsletter readers may recall, there were four chal-
lenge problems offered last year. We thank all the alumni and 
friends for writing and submitting solutions. However, we must 
confess a lapse of institutional memory as the former Problem 
Master, Paul Gunnells, handed the baton to the new PM, Rob 
Kusner. So we won’t try to list all the solvers this year, but we did 
hear by email from Peter J. Costa (PhD 84), Karl David (PhD 
78), Pavel Groisman (BS 96), Susan Knapp (BS 51), Mark R. 
Leeper, and Wilfredo Quinones (PhD 86). Please keep those 
cards and letters and emails coming.

The first was a calculus problem. The hypothesis x ≠ 0 should 
really have been x > 0. 

problem 1. For  x > 0 let 
 

Prove that f (x) is constant. What is the value of this constant?

To solve this, we use the fundamental theorem of calculus and 
the chain rule to compute df / dx, obtaining two terms that cancel. 
Since df / dx, = 0, f (x) must be a constant. Plugging in x = 1, we 
see that the constant is 2 tan-1(1) =   /2. Alternatively, we can take 
the limit of f (x) as x     ∞ to obtain the value of the constant. The 
clever solver might have noticed that this problem is related to 
some familiar geometric facts: (a) the acute angles of a right tri-
angle have reciprocal tangents; (b) lines have negative reciprocal 
slopes if and only if they are perpendicular.

The next problem involved a little number theory.

problem 2. One of the following numbers is a perfect square 
and the others aren’t. Which is the perfect square? Justify your 
answer.

a)  176854927  
b)  262083721  
c)  296837263
d)  322214835
e)  761823600

The solution is based on the observation that in base 10, perfect 
squares must end in 0, 1, 4, 5, 6, or 9. This rules out (a) and (c). If 

a perfect square s = r2 ends in 5, then so does r, meaning we can 
write r =10t+5; therefore s = (10t+5)2 =100t2 + 100t + 25 ends 
in 25, and so (d) fails as well. Now if a perfect square is divisible 
by q, then it’s also divisible by q2. So by choosing q = 10, you 
might think that 761823600 is a perfect square, but taking q = 
3 shows that it is not. Thus (e) doesn’t work. This means that 
the correct answer must be (b); indeed, 262083721 = 161892.

The third question was about a cubic polynomial and its three 
roots, not about a quadratic polynomial. Thanks to all who 
noted the typesetting error.

problem 3. Suppose that              are the roots of the polyno-
mial x2 –2x –3. Compute the following:
a)  
b)  
c)  

We start by multiplying out                        and  
comparing with x3 – 2x – 3. The sum of the roots is minus 
the coefficient of x2 , and so                       Similarly, −2 = 
 
           0 – 2(–2) = 4. Finally, if r is any root, 
then it satisfies the equation r3 = 2r + 3. Hence the sum in (c) is 
       It’s worth re- 
marking that this method allows one to find any symmetric 
function of the roots            .

Finally we offered a problem from algebra. We leave — for extra 
credit — the claim about the quadratic nature of f  for adven-
turesome readers to verify.

problem 4. The function 
 

is a quadratic function of n; that is, f(n) = An2 + Bn + C  for some 
constants A, B, and C. Find these constants.

The key to the solution is that f (n) is a quadratic polynomial of 
n. Hence it suffices to check three values of n to determine the 
coefficients A, B, C. If you pick n = 1, 2, 3, then the respective 
values are f (1) = 1,  f (2) = 17/5, f (3) = 7. Solving for A, B, C, we 
find that the interpolation polynomial is (3/5)n2 +(3/5)n−1/5.
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This year we begin with a couple of problems for the whole fam-
ily. The first was printed on the program for the Awards Dinner 
to provide entertainment to all attendees. It also happens to be 
Problem 1 from the 2012 Jacob-Cohen-Killam prize exam.

problem a. Cut this 6x6 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? 

Problem B is more open-ended, coming 
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 quadrilat-
eral formed from the midpoints of these 
edges?

In the ensuing discussion, attendees won-
dered what happens if this process is iterated or if one considers 
the analogous situation involving more than four points.

And now we come to the “meat-and-potatoes” — or “fish-and-
veggies” — problems from among the more difficult problems 
on the 2012 Jacob-Cohen-Killam competition. The first involves 
traditional algebra, but the clever solver makes use 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 next problem is a bit different, and might even be called 
“applied topology” if it weren’t so much fun. It came in the 
middle of the competition, and it was easy to tell when the 
competitors were working on it because their fingers and hands 
would dance 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/mid-
night. At how many places on an abnormal clock face do the 
hands align? And at how many places are they opposite?

The third problem involves some sur-
prisingly clever analysis. Just taking 
derivatives may not be helpful.

problem 3. Let 0                      Show 
that cos(sin x) > sin(cos x).

That’s about as close to calculus as we’ll 
get this year, as the final problem that 
rounds out 2012 comes from number 
theory. Beware! You may not be able 
to find the solution a explictly, but you 
need only show that it exists — and 

that requires a little extra step at the end.

problem 4. Show that there is a positive integer a < 20122012 
such that exactly one prime number is a member of the set 
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We always like hearing from you. please send any solutions, com-
ments, or other feedback via email <profkusner@gmail.com> or mail 
it to: Challenge problems 2012, c/o rob Kusner, Department of Math-
ematics & 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 want 
to share with us.
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Department Head’s Message continued from page 1

The faculty search received over 700 applications. To deal with 
such a large number, the Department is divided into a number 
of subcommittees, each covering a different branch of mathemat-
ics. Each subcommittee reads all the applications in its branch and 
chooses the top two or three to present to the full Search Com-
mittee, chaired this year by Andrea Nahmod. Thanks to her ef-
forts, for the first time ever we completed the task early enough to 
invite most candidates to interview in December. After a few more 
interviews in January we hired Matthew Dobson, whose specialty 
is Numerical Analysis. Matthew is joining us as a new Assistant 
Professor in the fall. If all goes according to current plans, we will 
conduct a search for two new faculty next year. The searches this 
year and next year are to replace Murray Eisenberg, Peter Norman, 
and Arunas Rudvalis, three long-term faculty members who are 
retiring. Peter will teach in the Department for a few more years on 
a post-retirement contract.

Most academic departments in the US are reviewed at approxi-
mately seven-year intervals. The acronym at UMass Amherst for 
such reviews is AQAD, which stands for Academic Quality and 
Development. AQADs help us take stock of ourselves and reflect 
on how we can improve. Our last AQAD was in 2004/5, so this 
year it was our turn again. During the fall and early spring, the De-
partment wrote a self-study about the current state of the Depart-
ment, discussing what it’s doing and what it needs in order to do a 
better job. As I write this in mid-April, we have just sent our self-
study to an external committee that will visit the Department in 
two weeks, speak with its members, the administration, and people 
in related departments, and then write its review of the Depart-
ment’s strengths, weaknesses, accomplishments, and needs. Finally, 
the Department will write a response to the external review, and 
the whole package will go to the UMass Amherst administration, 
which will use it to inform its decisions about our Department 
for the next seven years. Many people worked on our self-study, 
but I would especially like to thank those who helped collect data 
and organize the report from the start: Paul Gunnells, Farshid Ha-
jir, Markos Katsoulakis, Panos Kevrekidis, Ivan Mirkovic, Andrea 
Nahmod, and John Staudenmayer.

For the first time, UMass Amherst undertook a review of all doc-
toral programs on campus, including ours. The university hired 
an outside company, Academic Analytics, which has a data bank 
about many universities in the US, to compare doctoral programs 
at UMass Amherst to those of our peers. Like the AQAD, the re-
view helps us see how we’re doing and how we can do even better. 
Also like the AQAD, once the report from Academic Analytics is 
ready, the Department will write a response and the whole package 
will be used by the University administration. The point is not to 
make us more like our peers, but to learn what the unusual features 
are of the doctoral program at UMass Amherst, how they came 
to be that way, and to spur us to think about changes. The bur-
den here falls mostly on Tom Braden, our new Graduate Program  
Director.

Career Advising
Surveys of seniors show that graduating math majors often express 
a wish for more career advising. So this year Professor Peter Nor-
man organized two events that may help. First, the Department 
held an actuarial career fair on October 5 which, for the first time, 
was co-sponsored by the Five Colleges. Alumni and other actuar-
ies from several insurance companies attended and talked about 
their careers and what kinds of careers are available to math majors 
who become actuaries. There was good attendance from UMass 
Amherst and the other colleges. And second, the Department in-
vited alumni to return to Amherst on April 12 and speak to our 
undergraduate majors about how they developed their careers. 
The alumni have gone in a wide range of directions. These include 
doing quality control for a medical device manufacturer, being a 
patent attorney, starting an IT company from scratch, and teach-
ing junior high school. They discussed how their math educations 
helped them and the essential role that further education played 
for some in getting the jobs they now hold. Both events were suc-
cessful, with alumni and current students expressing their appre-
ciation.

Statistics
With the addition of Krista Gile last year, our statistics group now 
consists of ten people: Professors John Buonaccorsi, Erin Conlon, 
Krista Gile, H.K. Hsieh, Daeyoung Kim, Michael Lavine, Anna 
Liu, and John Staudenmayer and Lecturers Brian Burrell and Jo-
anna Jeneralczuk. The group has recently embarked on two note-
worthy projects. First, we recognized that liberal arts colleges have 
a hard time hiring young statistics faculty because most newly 
graduated statistics Ph.D.s are unfamiliar with small colleges, un-
acquainted with the rewards for teaching in them, and wary of go-
ing to work in an environment that has less emphasis on research 
than they are used to. As a result, in conjunction with Five Col-
leges, Inc., a consortium that includes UMass Amherst and Am-
herst, Hampshire, Mount Holyoke and Smith Colleges, we began 
a collaboration that brings new Statistics Ph.D.s to the area as Five 
College postdoctoral associates. The postdocs teach one course per 
semester at the small colleges while still maintaining their research 
programs at UMass Amherst. This affords the postdocs a gentle 
introduction to the liberal arts world without making a full or per-
manent commitment. We hope that such a trial period will en-
courage more statisticians to choose careers in small colleges.

Our first postdoc, Jeffrey Stratton, arrived last year and has been 
teaching at Amherst College. Next year he will teach at Hamp-
shire. He continues his Ph.D. research in missing data and is also 
working with a large group of ecologists studying carbon exchange 
in forests. The second postdoc, Haley Hedlin, arrived this year, has 
been teaching at Smith, and will move to Mount Holyoke next 
year. Her research is in neuroscience, which she did for her Ph.D. 
thesis and is continuing in collaboration with Michael Lavine.

The other new effort of our statistics group was reopening the  

continued on next page
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where [0, w] represents the spectral range and the two variables 
str

1
 and str

2
 represent different environmental conditions, for  

example, different rivers. To estimate the coefficient function   , 
which is assumed to be smooth, a penalized least square method 
has been proposed. Specifically, under the assumption that xx    
belongs to a functional space such as a Sobolev space or a space 
spanned by a finite number of spline basis functions, an estimate 
of     is obtained by minimizing the following penalized sum of 
squared errors:
 

where the first term controls  the fidelity of the FLM model to the 
observed data and the second term containing the second deriva-
tive of    controls the roughness of   . The smoothing parameter    
xxcontrols the trade-off between the two. The larger the value of    
xx, the smoother the coefficient function    . 

The choice of    is often data-driven. One commonly used crite-
rion is the cross-validation prediction error, which is defined as 
the prediction error on one subset of the observed data set when 
the rest are used for training the model. Usually multiple rounds 
of cross-validation are performed where different partitions of the 
observed data set are used and the total prediction error is mini-
mized to obtain the optimal    . 

Spatial variation of CDOM concentration was measured under-
water on a cruise from fresh water in the upper end of both the 
Hackensack River and the Passaic River extending seaward to 
Newark Bay on October 24, 2006. Concurrently with the un-
derwater CDOM observations, in situ hyperspectral reflectance 
data were acquired using an Analytical Spectral Devices spectro-
radiometer at 1.5 m above the water surface. A functional linear 

consulting center, now known as Statistical Consulting and Col-
laboration Services, or SCCS. The SCCS provides statistical con-
sulting, from elementary to advanced, to clients and collaborators 
both within UMass Amherst and outside. One of our interesting 
early collaborations was for a company that had developed a new 
kind of paint for ship hulls designed to make them glide through 
the water more easily and hence use less fuel. The company wanted 
to claim credit in the global carbon-credit market and needed a 
way to verify and accurately estimate the amount of fuel they were 
saving. Our statisticians helped them analyze their data and present 
it to the market watchdogs.

We’re always eager for new projects. Feel free to contact us or see 
www.math.umass.edu/Research/stat.html for more information.

Distinguished Lectures
Every year the Department invites several distinguished math-
ematicians and statisticians to speak in our series of Distinguished 

Lectures. This year we had two in the fall and two in the spring. 
The fall speakers were Professor Zhihong Jeff Xia, the Arthur and 
Gladys Pancoe Professor of Mathematics at Northwestern Univer-
sity, who spoke on “Stability and Chaos in Newtonian Systems,” 
and Jay Kadane, the Leonard J. Savage University Professor of 
Statistics, Emeritus at Carnegie Mellon University, who spoke on 
“How Does a Bayesian Play Games.” In the spring we had Shrawan 
Kumar of the University of North Carolina at Chapel Hill, who 
spoke on “Hermitian Eigenvalue Problem and Its Generalization 
to Any Semisimple Group: A Survey,” and Luis A. Caffarelli, the 
Sid  Richardson Chair Professor at the University of Texas at Aus-
tin, who spoke on “Some Problems Involving Nonlocal Diffusion 
Operators.” Both talks drew a good audience and were enjoyed by 
all who attended. Andrea Nahmod was the organizer and deserves 
our thanks.

We are a vibrant department involved in many exciting activities, 
and we look forward to another successful year.

Mathematical geosciences continued from page 4
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figure 1. CDoM estimation from the flM for a) Newark Bay 
(r2=0.911), b) Hackensack river (r2=0.637), c) passaic river 
(r2=0.753), and d) all study sites (r2=0.815).
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Department Head’s Message continued from previous page

model was applied to estimate CDOM from the hyperspectral 
data in a spectral range of 350–700 nm. Figure 1 shows the FLM 
prediction of CDOM versus the measured CDOM for the two 
rivers and the bay as well as all the data lumped together. The 
relatively strong correlations show that it is feasible at least to use 
above-water hyperspectral data to predict CDOM and that the 
FLM is able to reduce uncertainty in remote sensing of CDOM 
in riverine and coastal water and outperforms existing algorithms. 

Complex geoscience data pose challenges to statistical theory and 
application. In this context our interdisciplinary research has two 
key components. First, it addresses the important scientific issue 
of quantifying the flux of DOC from inland to coastal and estua-
rine waters so that we can improve the accuracy of the estimation 
of DOC in assessing its impacts on climate change. Second, this 
work advances the state of the art in statistical research, especially 
in the field of functional data analysis. 
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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.
 
The 2011 competition was the best ever for our team: UMass was 
ranked 27th nationally out of 572 participating colleges and uni-
versities. In the individual competition, our top problem-solvers 
were Nate Harman, Andrey Smirnov, Chris Howell, and John 
Harper. A formula for the team rank involves adding ranks of team 
members. A team with the smallest sum gets team rank 1, and 
so on. As a result, only the teams with all participants finishing 
strongly have a shot at top rankings. The top five teams in 2011 
were Harvard, Carnegie–Mellon, Caltech, Stanford, and MIT.
 
Problems on the Putnam exam require erudition, advanced proof 
techniques, and a lot of thinking outside the box. Here is an ex-
ample from the 2011 competition: Consider ordered triples (p, q, 
r) of prime numbers for which at least one rational number x satisfies  
px2 + qx + r = 0. Which primes appear in seven or more triples? 
 
SPOILER ALERT: you might want to try this problem yourself be-
fore reading the solution by Nate Harman. The first step is high 
school algebra: use the quadratic formula to solve the equation  
px2 + qx + r = 0. We don’t care what the solution is, but we want it 
to be a rational number, and so the discriminant must be a complete 
square; i.e. q2 – 4pr = a2 for some integer a. So what are the possible 
values of p, q, r, and a? This is an example of a Diophantine equation, 
and it packs a lot of information. For example, writing q2 = a2 + 4pr 
shows that q ≥ 5 and that q is odd. Since q2 – a2 = 4pr is even, a must 
also be odd. Moreover, the difference of the squares of odd numbers 
is divisible by 8 (why?), and therefore one of the numbers p or r must 
equal 2. This is great progress: now we know what one of the primes is.
 

NeW faCes iN tHe DepartMeNt

Jinguo Lian became a lecturer in our department in September 2011 after having been a tempo-
rary lecturer since 2009. Jinguo received his Ph.D. in mathematics in 2005 from the University of 
Alabama at Birmingham. After graduating, he worked as an assistant professor in the Department 
of Mathematics in the North China Electric Power University until 2008 when his wife, Hongkun 
Zhang, joined our department as an Assistant Professor. Jinguo moved with her to Amherst where he was a volunteer 
math teacher at the Amherst Adult Learning Center. Later he worked as a statistics counselor at the Quantitative Learn-
ing Center at Smith College and as a temporary lecturer in our department before becoming a lecturer in 2011.

During the academic year 2011–2012 Jinguo taught calculus I, II, and III. He has also taken over supervision of the 
department’s Resource Center in LGRT 110 and 114 from Murray Eisenberg, who retired this year.

Carla Mokrzecki joined our department in November 2010 as the new Assistant to the Director of the Applied Math 
Center. Carla previously worked in the Department of Plant and Soil Sciences at UMass Amherst for 13 years. 

Cynthia Patten is our new secretary who works with the Birkhoff Professor, William 
Meeks. Cynthia joined our department in October 2011. She has an Associate’s Degree in 
Business Management and Computer Programming from Springfield Technical Commu-
nity College and has extensive experience in office management. She also currently works 
part-time in the Sociology Department on campus.

The next step is a case-by-case analysis. If r = 2, then 8p = q2 – a2 
= (q + a)(q – a) and both factors are even. By the fundamental 
theorem of arithmetic, q + a and q – a are divisors of 8p. Therefore, 
q + a must equal 2, 4, 2p, or 4p, and q – a must equal 4p, 2p, 4, 
or 2, respectively. So q = ½[(q + a) + (q – a)] equals either 2p + 1 
or p + 2. Similarly, if p = 2, then q equals either 2r + 1 or r + 2. To 
put this into perspective, recall two long-standing conjectures in 
number theory:
 
CONJECTURE. There exist infinitely many twin primes; i.e., 
prime numbers of the form (p, p + 2). Examples: (3, 5), (5, 7), (11, 
13), (17, 19), (29, 31), etc.
 
CONJECTURE. There exist infinitely many Sophie Germain 
primes; i.e., prime numbers of the form (p, 2p + 1). Examples: (2, 
5), (3,7), (5,11), (11,23), etc.
 
We see that one of the numbers in our triple (p, q, r) equals 2, and 
the two remaining ones are either twin primes or Sophie Germain 
primes. This shows a remarkable fact: px2 + qx + r = 0 has a rational 
solution for infinitely many triples of prime numbers (p, q , r) if 
and only if one or both of the above conjectures is true. Of course, 
our Putnam problem is easier. If an odd prime m appears in a triple, 
then another odd prime number in a triple must be a twin of m or 
a Sophie Germain partner of m. Thus m appears in at most twice 
as many triples as there are prime numbers in the following list: 2m 
+ 1, m + 2, (m – 1)/2, m – 2. For m = 3, there are only two prime 
numbers on this list. For m ≥ 7, the numbers m – 2, m, m + 2 can-
not all be prime since one of them is always a nontrivial multiple 
of 3. So the only primes that can potentially be contained in seven 
triples or more are the numbers 2 and 5. And they do. Consider 
the seven triples (2, 5, 2), (2, 5, 3), (3, 5, 2), (2, 7, 5), (5,7,2), (2, 
11, 5), and (5, 11, 2).

pUtNaM CoMpetitioN 2011: a tale of seVeN triples by Jenia Tevelev
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Elizabeth Drellich will attend a Summer Graduate Workshop 
in Probabilistic Combinatorics in Montreal, Canada.

Last summer Holley Friedlander attended an arithmetic ge-
ometry workshop at Colorado State University, which resulted 
in the paper “The a-numbers of Jacobians of Suzuki Curves” 
with D. Garton, B. Malmskog, R. Pries, and C. Weir. It will be 
published in Proceedings of the American Mathematical Society. 
She also attended the Arizona Winter School 2012: Ramifica-
tion and Geometry.

Holley Friedlander, Alden Gassert, Jeffrey Hatley, Anna Ka-
zanova, Stephen Oloo, Julie Rana, and Bradley Willocks all 
attended the AGNES conference at UMass this spring. 

Jeffrey Hatley will attend the conference “p-adic Modular 
Forms and Arithmetic” at UCLA this summer.

Anna Kazanova attended a summer school and conference on 
the minimal model program and extremal rays in Kyoto, Japan. 
Anna and Julie Rana attended Joe Harris’s 60th birthday con-
ference at Harvard. This summer Anna will attend the VIGRE 
Summer School and the Georgia Algebraic Geometry Sympo-
sium at the University of Georgia.

In September Jennifer Koonz attended the WiMiN confer-
ence (Women in Math in New England) at Smith College 
and gave a talk titled “Polygons and Cluster Algebras of Fi-
nite Type.” This summer she will present a poster on “Poincaré 
Polynomials of Singular Schubert Varieties” at a summer school 
and conference on Schubert calculus in Osaka, Japan.

Kai Li co-authored two papers that have been published in 
Physical Review E. The first, joint with P. G. Kevrekidis, is titled 
“PT-Symmetric Oligomers: Analytical Solutions, Linear Stabil-
ity and Nonlinear Dynamics,” and the second, joint with P. G. 
Kevrekidis, Boris A. Malomed, and D. J. Frantzeskakis, is titled 
“Transfer and Scattering of Wave Packets by a Nonlinear Trap.” 

graDUate prograM NeWs  by Tom Braden

Julie Rana presented a poster at the Spring AGNES confer-
ence at UMASS on her work on the moduli space of quintic 
surfaces in 3-space. She has been invited to present on this 
work at the Fall AMS sectional meeting in Akron, OH. Last 
summer she attended a workshop on Moduli and Birational 
Geometry in Gyeongju, South Korea and a workshop on 
Arithmetic and Geometry of K3 Surfaces and Calabi-Yau 
Threefolds in Toronto. 

Tom Shelley and Aaron Wolbach both received the Residen-
tial First-Year Experience (RFYE) Student Choice Award. 

Yannan Shen got a postdoc appointment at the Institute for 
Mathematics and its Applications at the University of Minne-
sota. This June she will present a poster at the SIAM Confer-
ence on Nonlinear Waves and Coherent Structures.  

Tobias Wilson will attend a summer school in noncommuta-
tive geometry at MSRI. 

Yue Zhao served as statistical consultant to Amherst, Hamp-
shire, Mount Holyoke, and Smith Colleges this year.

The following students received or are expected to receive 
their Ph.D. degrees in mathematics or statistics this year: 
Adam Gamzon, Aaron Gerding, Elena Giorgi, Sungha 
Hwang, Jason McGibbon, David Resendes, Yannan Shen, 
and Yue Zhao.  

The following students received or are expected to receive 
an M.S. degree this year: Ray Bai, Adriano Bruno, Emeka 
Ihuarulam, Bo Jiang, Andrew Reiter, Takeshi Takahashi in 
applied mathematics; Eric Carreira, Yiming Chen, Boxuan 
Cui, Richard Dubach, Xiangdong Gu, Evan Ray, and Hao 
Wang in statistics (Even Ray is in the statistics Ph.D. pro-
gram); and Jason Beers, Abby Johnson, and Anastasios Vo-
giannou in mathematics (all of whom are in the mathematics 
Ph.D. program). 

reQUestiNg eMail aDDresses of alUMNi
Professor Peter Norman is trying to arrange meetings between our present undergraduates 
and a group of alumni to talk about jobs and careers. If you are interested in participating 
in these meetings, could you please send him your email address? Peter’s email address is  
norman@math.umass.edu.

paUl gUNNells is a 2012 siMoNs felloW
paul gunnells, a faculty member in our department, has been named a 2012 simons fellow 
in Mathematics. this prestigious award from the simons foundation will provide him with 
funding for a semester-long research leave. paul’s research interests are number theory, alge-
braic geometry, and the topology of singular spaces. further information about the simons 
fellow program in Mathematics is available at simonsfoundation.org/mathematics.
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Problem sets in a typical mathematics class are usually associ-
ated with a particular section of the book where a small num-
ber of techniques and theorems are introduced. Thus when 
a student does the homework, the complex task of deciding 
which pieces of knowledge and methods to bring to bear on 
the problem is at least partially pre-determined. By contrast, 
every mathematics student remembers facing the sometimes 
daunting task of deciding which combination of techniques 
introduced throughout the term should be applied on a giv-
en problem on a final exam. This process requires the student 
to synthesize the totality of techniques learned throughout 
the term.

The challenge of performing such a synthesis in preparation 
for a final exam is a microcosm for the more global challenge 
a student faces in college: how to integrate into a coherent 
whole the knowledge learned throughout many semesters in 
a variety of disciplines. In turn, this prepares students for 
entry into the workforce where a similar synthesis takes place 
on a grander scale. To help students with this process, the 
university’s General Education Program has instituted a re-
quirement known as the Integrative Experience (IE). Starting 
in fall 2012, students who entered UMass Amherst in fall 
2010 or later will have to complete an upper division major 
course that has been approved by the university as meeting 
the IE requirement. 

The university’s General Education Council, on which I be-
gan a three-year term this year, is a subcommittee of the Fac-
ulty Senate which oversees the General Education Program. 
Not surprisingly, the Department of Mathematics and Sta-
tistics offers more General Education sections per year (190 
in 2010–2011) than any other unit on campus; thus we are 
a major contributor to the core of the liberal arts education 
that students at UMass Amherst receive. The department ap-
proached the new IE initiative with energy and enthusiasm 
under the leadership of Bruce Turkington, who saw it as an 
opportunity to connect the dots from courses to careers for 
our students. 

Professor Turkington chaired a small committee to study the 
issue. At the time that the IE initiative was passed by the 
Faculty Senate, the extent of the university’s commitment 
to fund the initiative was unclear. Thus, the charge of the 
IE Committee included the design feature that the proposal 
should be as close to budget-neutral as possible. The other 
design aspect that the committee had to face was the fact that 
the mathematics major offers seven distinct concentrations 
with little overlap. The IE Committee quickly identified four 

iNtegratiVe experieNCe iN MatHeMatiCs aND statistiCs
by Farshid Hajir

courses in the department’s standard offerings that could 
be modified to fit the design features. These are Math 455, 
Math 456, Stat 491A, and Stat 505.

All IE courses must satisfy the following three criteria: 
1) engagement in self-reflection and integration of prior 
learning, 2) practice of Gen Ed goals such as communica-
tion, collaboration, and critical thinking, and 3) offering 
a shared learning experience for applying prior learning to 
real-world problems. In all four courses, students will be 
provided with a list of group projects. They must write an 
application to work on a particular project, which is a short, 
self-reflective essay describing how the Gen Ed courses and 
the math courses they have taken have affected their learn-
ing so far and how these experiences have prepared them 
for engaging in the project. 

For instance, students in Math 455 on Discrete Structures 
may use the knowledge of graph theory that is a focus of 
the course to study its applications to linguistics, social 
networks, scheduling tasks in a factory, and other areas. 
Similarly, Math 456 on Mathematical Modeling, which 
deals primarily with continuous models, has already been 
moving toward project-based assignments over a number of 
semesters. With regard to Stat 491A on Cross-disciplinary 
Research, the title basically says it all. In this course, stu-
dents complete a field project in applied statistics that has 
been solicited from researchers in biological, physical, or so-
cial sciences. The students work in groups of two, and they 
have to write a 10–20 page technical report and prepare a 
poster to summarize the project. Sometimes the reports are 
revised and submitted for publication. Stat 505 on Regres-
sion and Analysis of Variance offers students the chance to 
study popular statistical techniques having applicability in 
numerous fields. As with the other IE courses, much of the 
grade is based on a group project that is an interdisciplin-
ary investigation combining mathematical techniques with 
some scientific subject matter in which the students in the 
group have some background.

The challenge of the IE courses is to provide the high-qual-
ity, student-instructor interactions that the group-project 
format requires. To assist with that, the department request-
ed and has obtained support for two additional graduate 
teaching assistants per year. Thus, each IE course will have 
full-time TA support. The experience will be a valuable one 
for the graduate student and give him or her an added op-
portunity to work alongside undergraduates and a faculty 
member in implementing the integrative experience.
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WMMp UpDate

as mentioned in last year’s newsletter, the Western 
Massachusetts Mathematics partnership (WMMp) 
involves faculty from all the five Colleges and five 
other pioneer Valley higher educational institutions 
working with teachers and administrators from seven 
area school districts to improve mathematics learning 
and teaching. the WMMp is currently funded by a Na-
tional science foundation planning grant, for which 
the lead principal investigator is george avrunin, a 
professor in our department. Working from that plan-

ning grant, the WMMp will submit a large 5-year proposal to the Nsf in December with the theme of “algebraic thinking” 
in all of K–12 mathematics. in elementary school, this will involve a focus on the properties of the arithmetic operations, 
treating the operations themselves as first-class objects of study. in the higher grades, the project will explore ways 
to make the different mathematical contexts more explicit for students; for instance, considering the different ways 
variables can be used and understanding solving equations as transformations that make the equations simpler while 
preserving information about their solution sets. in one important aspect of the project, teachers will work in teams that 
include elementary, middle, and high school teachers and university mathematicians.

While planning this large project, the WMMp has also begun to develop ways to involve undergraduates in K–12 math-
ematics. for instance, farshid Hajir, a professor in our department, is collaborating with the principal of the amherst 
regional Middle school on a seminar called “Mathematical Knowledge for teaching” to be offered at the middle school 
in the fall. seminar participants (math majors in the teaching concentration) will attend classes in the school to observe, 
in real classrooms, the principles discussed in the seminar. a particular focus of the seminar will be the standards of 
mathematical practice in the new Common Core state standards for mathematics.

This year the department’s Distinguished Teaching Award 
was given to Holley Friedlander, and the Distinguished The-
sis Award was given to Adam Gamzon.

Holley Friedlander was nominated for the teaching award 
by Ilona Trousdale, who writes that “Holley is very deserving 
of our department’s graduate Distinguished Teaching Award, 
based on her enthusiasm, her professionalism, and her dedi-
cation of her time to being an excellent teacher and a co-
leader of the math club.” This nomination was confirmed by 
her outstanding teaching evaluations in Math 104, 131 132, 
and 233. Students praised her organization, enthusiasm, and 
clear explanation of the material. Holley has co-led the math 
club for two years. During this time she has organized many 
talks for undergraduates by faculty and graduate students 
and has improved communication by creating an active blog 
for the club at blogs.umass.edu/mathclub/. Holley is remain-
ing at UMass Amherst next year.

Adam Gamzon graduated in May, having completed his dis-
sertation under the direction of Professor Tom Weston. His 
thesis concerned a generalization of a result of Tom Weston 
and Chantal David on the existence of torsion for elliptic 
curves. Adam’s result studied the same question for abelian 
surfaces. Professor Weston writes that “this turned out to be 
vastly more difficult than the original question. Adam suc-
ceeded in proving a generalization of our result to the case of 
abelian surfaces with real multiplication by the square root of 
5. Although the basic structure of the proof is similar to that 
of the elliptic curve case, each step is much more compli-
cated, and it was a significant achievement to prove even this 
much.” Adam has received a Fulbright Fellowship to study 
for two years with Ehud de Shalit in Jerusalem.

graDUate stUDeNt aWarDs 
by Tom Braden

NiColas reYes  
aWarDeD a  
golDWater  
sCHolarsHip

Nicolas Reyes, a junior math ma-
jor from Amherst, MA, has won 

a Barry M. Goldwater Scholarship. He was one of 282 
juniors and sophomores to win the award nationally in 
the 2012–2013 academic year, and one of three students 
to win the award at UMass Amherst.

Goldwater Scholars are selected on the basis of academic 
merit and are students who intend to pursue careers in 
science, mathematics, or engineering. The scholarship 
covers the cost of tuition, fees, books, and room and 
board up to $7,500 a year.

When he graduates, Reyes is planning to pursue a Ph.D. 
in mathematics with a focus on algebraic geometry or al-
gebraic topology. He is also enthusiastic about teaching.

Goldwater Scholars have gone on to be awarded 70 
Rhodes Scholarships, 94 Marshall Awards, and numerous 
other prestigious fellowships. The 20-year-old scholarship 
program honors the late U.S. Senator Barry M. Goldwater.
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reU and Honors thesis students
Also recognized were Joakim Monk and Derek Wood, who wrote honors theses this year in mathematics; and Charles Boyd, Jingyu 
Chen, John Harper, Adam Maidman, and Nathan Senecal, who during the summer of 2011 participated in REUs, funded in part 
by generous contributions from our alumni.

on april 23, 2012 the Department of Mathematics and statistics celebrated achievements of our top undergraduates 
at the annual awards Dinner. Honors thesis students and participants in undergraduate research projects and in the 
putnam Competition (page 14) were recognized, along with the winners of the M. K. Bennett geometry award and the 
newly renamed Jacob-Cohen-Killam Mathematics Competition. along with the many parents and family in attendance, 
we were delighted to host alumni John Baillieul ‘67 (page 1), roy perdue ‘73, and Jim francis ‘86.

M. K. Bennett geometry award
The M. K. Bennett Geometry award was founded by a group of alumni led by Robert and Veronica 
Piziak to honor the memory of Professor Mary Katherine Bennett. In 1966 Professor Bennett earned 
the first Ph.D. from the department under the direction of Professor David Foulis. 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 through a year-long course she 
developed. Today this sequence is known as Math 461: Affine and Projective Geometry and Math 
462: Geometry II (a.k.a. Geometry and the Imagination). Each year this award is presented to the 
student with the best performance in Math 461. The winner for 2012 is Gregory Caswell.

oUtstaNDiNg UNDergraDUates HoNoreD at 2012 aWarDs DiNNer

gregory Caswell

Jacob-Cohen-Killam Mathematics Competition
The newly renamed Jacob-Cohen-Killam Mathematics Competition hon-
ors the memories of Professors Henry Jacob and Haskell Cohen and the 
continuing contributions of Professor Eleanor Killam. These three fac-
ulty members encouraged interest in mathematics among undergraduates 
through an annual mathematics contest. 

The contest is open to all first and second year students who do not have 
a family affiliation within the department. Participants in the competition 
typically develop deep ties to the department during their time at UMass 
Amherst. Some students choose mathematics as a double major, while others 
participate in the Putnam competition and in REUs (Research Experiences 
for Undergraduates). The competition continues to be sponsored by Roy Per-
due ‘73 and James Francis ‘86.

This year’s first prize — $1300 each — was shared by Andrey Smirnov (Math) 
and Michael Borge (ECS/Math). The third prize of $600 went to mathemat-
ics major Andrew Maurer, while Keenan Mahan (Biochemistry), Dan Phelps 
(Math/CS) and Ryan Szeto (CS/Math) split the fourth prize of $100 each. 

louise lavine’s art reflects the enthusiasm of eleanor 
Killam, Haskell Cohen, and Hank Jacob for challenging 
bright mathematics students

andrew Maurer and Michael lavine andrey smirnov ryan szeto, Dan phelps, and Keenan Mahan with rob Kusner

photos on this page by Kimberly abruzzo

eleanor Killam is honored for her outstanding contri-
butions to the annual mathematics competition
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Douglas Allen will be commissioned as a second lieutenant in the US Air Force
at Tyndall Air Force Base in Florida <deallen1989@gmail.com>.

Samantha Foley will work at Liberty Mutual in the Technical Development Program
<letsgoflyakite54@gmail.com>.

As an NYC Teaching Fellow, Allison Klein will teach mathematics in high-need schools in New 
York City and will work on her M.S. degree in education.

Avery McIntosh will enter the  Ph.D. program in biostatistics at Boston University 
<avery.i.mcintosh@gmail.com>.

Vinh Nguyen will be a research assistant at MDRC, a social policy research firm in
New York City <vinhtony2808@gmail.com>. 

Nathan Senecal will enter the Ph.D. program in mathematics at UCLA  
<nathan.senecal@gmail.com >.

Joshua Trask will be a software engineer at Google <joshtrask@gmail.com>.

Ann Wong will work at Vistaprint  <annwong03@gmail.com>.

post-graDUatioN plaNs of oUr stUDeNts

running Up the score at Boyden continued from page 5

poor multi-tasking skills. In lecture, I entertain; in discussion, 
they teach. In the course of a semester, via weekly quizzes and 
homeworks (not online, graded by hand), two midterms and a 
final exam, we adhere to the dictum of former UCLA basketball 
coaching legend John Wooden: repetition is the last law of learn-
ing. If we spent the semester teaching them how to shoot free 
throws, by the end of it, at Boyden Gym, almost everyone would 
be hitting 80 percent or better. 
 

Instead, at the final exam, what I see as I look out over the gym 
is a lot more orderly: 250 students concentrating on the same 
thing, 250 graphing calculators churning out the numbers, 250 
pencils filling up 250 exam booklets, 4 TAs making the rounds, 
and one instructor checking the clock, which, somewhat miracu-
lously, still shows the correct time after all these years. The mea-
sure of our success is that no one takes less than an hour to finish, 
no one takes more than two, and on the way out, many of them 
thank me (or more often, the TAs) for a great course. 

Greg Fahs will enter the Ph.D. program in chemistry at Virginia Tech.

Nathan Harman will enter the  Ph.D. program in mathematics at MIT     
<nateharman1234@yahoo.com>.

Dylan Lovinger will enter the Ph.D. program in physics at University of California San Diego.

Jennifer Nettnay will be an actuarial analyst at Hanover Insurance in Worcester
<jen.nettnay@gmail.com>.

Hilla Rogel will teach at the Park School in Brookline <hilla.rogel@gmail.com>.

Russell Smith will enter the Ph.D. program in physics at Columbia University    
<rssurfer54@gmail.com>.

Derek MacLean Wood will enter the Ph.D. program in mathematics at University of Michigan   
<derekw425@gmail.com>.

Nathaniel Whitaker is the Chief Undergraduate advisor in our department. He compiled this information  
on the future plans of majors in mathematics or statistics who graduated this year.
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NS: I liked Math 411 with Siman Wong, which was one of the 
first classes I took here. It was the first really abstract class that I 
took, and I liked it a lot for that reason. Other than that, I guess 
not until I started doing the Capstone with Andrea Nahmod. 
That was the second half of my junior year. The first semester 
that year was mostly an independent study. We worked through 
Stein’s intro to grad analysis, Lebesgue measure and all that 
stuff. The good part about it was that it was more one-on-one, 
and I felt that I was doing something more interesting than 
just solving problems out of the book. It was building towards 
something, which was nice. And then of course the second se-
mester we started working on current research topics. There is 
a paper by a guy named Michael Bateman on maximal averages 
over certain classes of rectangles. And it presents a bound that 
he expected isn’t sharp, and so the whole point of the Capstone 
was trying to improve on his bound. Aside from that, a big part 
of it was just trying to read and understand a few other papers. 
As an undergrad, you are not going to prove anything too reve-
latory. My thesis is very expository. I just go through the most 
interesting aspects of the proofs in three different papers and 
then talk about that one in particular.
 
DW: The big thing was taking analysis with Professor Nah-
mod, which led into an independent study where I got to ex-
plore that area more, and it sparked my interest in PDEs and 
harmonic analysis. In the summer after my junior year I went 
to a program at Princeton where I got to interact with people 
such as Professor Stein, this big figure in harmonic analysis, and 
other people leading these fields. I learned a lot through that 
experience. It developed my interests more, and that led to the 
undergraduate thesis that I am doing now with Professor Nah-
mod as a Capstone. It is on the growth of the Sobolev norms 
for dispersive PDEs, and it has to do with turbulence and the 
cascade from low-frequency energy to high-frequency energy. 
When you deal with that problem, you need a global solution 
of the PDE you are talking about, for example, the nonlinear 
Schrödinger equation. From the fixed point argument or other 
means you used to get a global solution, you get this bound 
for Sobolev norms that’s exponential. You get that for free, just 
from having a global solution. There are certain methods that 
can improve that bound to something polynomial or better. It 
turns out that the literature is completely empty when it comes 
to the nonlinear wave equation, even though there are plenty 
of cases where we have global solutions for them. You can go 
through these methods to obtain better bounds for Sobolev 
norms. For some reason, nobody has done that. It seemed like 
a good thing for an undergraduate because it is not really origi-
nal in a sense that it is not a big undertaking like a Ph.D. dis-
sertation, but it is still original in the sense that it’s not in the 
literature and no one has ever written out the details. But the 
methods I’m using are based on something that was done by 
Professor Staffilani at MIT who proved these types of bounds 
for non-linear Schrödinger and KdV equations.
 

I know that all of you had many nice offers. Have you selected a 
graduate program by now? What were the main factors in your 
decision?
 
JH: I will be going to Brown. In the end it came down to 
Northwestern and Brown, and I really did like Northwestern. 
The graduate students are pretty awesome, and the faculty are 
amazing, especially in mathematical physics, but it was just 
something about the atmosphere that made me like Brown 
more…. The fields I am mostly interested in right now are alge-
braic geometry and algebraic number theory. But I also want to 
learn homotopy theory at some point.
 
NS: I will be going to UCLA to work with Terry Tao — at 
least that’s the idea. I applied to ten places and got into six. My 
top choices were UCLA, Berkeley, and Princeton. I wandered 
around and did all of the open houses. I ruled out Princeton 
before the other two because I like the idea of a bigger depart-
ment. And I like the idea of California. Between UCLA and 
Berkeley, they both gave me good money and very little teach-
ing. It was very even and a hard choice, but I think Terry kind 
of tipped it because, especially for analysis, he is great. I want to 
study harmonic analysis, which is about Fourier integrals and 
all those things.
 
NH: I settled on MIT. I narrowed it down to Berkeley, MIT, 
and Michigan fairly quickly and was stuck on those three for a 
long time.... I went to visit all three of them and had good expe-
riences everywhere. Bernd Sturmfels was selling me pretty hard 
on Berkeley at AGNES, but the department at MIT seemed very 
friendly and social, and everyone is happy and excited about 
math. Michigan also seemed like a very social department, and 
it actually had a bunch of people doing very interesting research 
that I was interested in. It is a huge department there, especially 
in algebraic geometry. But, you know, MIT is just this really 
exciting place with people doing really awesome research, and 
it’s in Boston, so there are joint seminars with Harvard, BU, 
Brandeis, etc. The overall academic climate at MIT is just re-
ally attractive. I want to be a part of that. I will study algebraic 
geometry or representation theory, definitely. I also like number 
theory and arithmetic geometry. I like a lot of stuff.
 
DW: I will be going to the University of Michigan at Ann Arbor. 
The main offers I was considering were Michigan and Wiscon-
sin. The finances ended up being a bit of a factor because there 
are equally good people at both places who I could have worked 
with in areas I am interested in. Also I got a sense that students 
at Michigan are a bit more driven than the ones I encountered 
in Wisconsin. I want to be in an environment where everybody 
is working hard and focusing on getting a research position af-
terwards as opposed to going into teaching or industry. I would 
like a chance in graduate school to maybe explore more geomet-
ric things related to PDEs, maybe even some things related to 
Einstein’s equations and general relativity.
 

Math Majors Join prestigious programs continued from page 9

continued on next page
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How would you compare your perception of mathematics now with 
what you thought about mathematics in your freshman year? What 
is mathematics all about?
 
JH: I guess when I was a freshman I thought math was solv-
ing differential equations all day. Right now it just seems much 
larger. There is so much to learn.
 
DW: In my high school they didn’t have a lot of support for 
people who were strong mathematically. There was a Math 
Club but it was not very good, so I avoided it. Going into col-
lege, I heard that there was Calculus I and II and III, and that 
was my understanding of math at that point. I got my first ex-
posure to proof-writing in, actually, Comp Sci 250 — I started 
as a Computer Science major. That’s their equivalent of Math 
300, and all of a sudden this was very different from the calcu-
lus-type math. I guess I also saw a bit of that in linear algebra, 
but to a lesser extent maybe. I think it tends to be a bit more of 
a computational class. From there I knew what this is all about: 
proofs! Before I knew it, the next semester I was taking the grad-
uate complex analysis course, Math 623, which was almost like 
jumping into the deep end. Suddenly I went from, OK, this is 
how you write a proof, to a serious course where all homework 
is expected to be proofs and all that. At that point I started to 
learn what mathematics is about and started seeing the beauty 
of mathematics. Even though I struggled with it, I was really 
excited to be in this complex analysis course. I felt that in my 
undergraduate courses you work and work and work and get all 
these basic definitions and usually there is a bit of interesting 
stuff at the end, which sometimes you don’t even have time for! 
The graduate course was all very interesting, and we ended up 
doing a lot of analytic number theory in class. We studied the 
Riemann zeta-function and suddenly we saw the statement of 
the Riemann Hypothesis, which is this massive open problem. 
I felt closer to where the actual research world is, what people 
are working on, what tools they are using, and that felt good.
 
NS: I am grading Math 523 right now, which is an undergradu-
ate analysis class, and I remember struggling with it when I took 
it but now everything seems completely trivial. So from one 
year to the next it does change a lot. When you are starting out, 
everything is just problem sets, and it’s hard to imagine what 
research math would even be like. I think for me, maybe more 
than for many students at this level, math is more of a profes-
sional occupation. In a book that was lent to me, somebody said 
that everybody she knows who is a professional mathematician 
loves math in a way that after having a child she no longer can 
— they put it first and everything else is completely secondary. 
I think for me it is more professional, and I keep more of a 
distance from it, which I think is less the norm. Most students, 
especially at these open houses at UCLA and Princeton, were 
not like this. I like it a lot too, but I have other interests as well. 
I am less immersed than other people, I think. I like to bike a 
lot, I go rock-climbing, I cook, and I cook really slowly — it 
takes me five hours to make a meal. 
 

You know, sometimes when I teach, I compare cooking and doing 
math, because I also like to cook, and in math you also combine 
ingredients together, stir the pot, and see what will come out. Would 
you agree?
 
NS: It’s a good way to put it. And a lot of times when you ex-
periment, it goes completely wrong. But not always.   
 
NH: Coming in, I had this mentality of not being interested 
in any applications, that math is this purely intellectual game 
to play, and it’s fun, and I like it. But as it’s gone on, I’ve come 
to think of math more as a language that can describe any sym-
metry or structure. You can’t have any structure or symmetry 
without math. That’s what math is. I still don’t really care about 
actual concrete applications, but everything seems to be some-
how mathematical now, whereas before I liked to do math as a 
purely mental exercise. It became a more universal part of my 
life.
 
JH: When I first started to learn about category theory, that was 
just such a different way of thinking about everything, espe-
cially in your class right now, just seeing how you can use these 
meta-structures on manifolds and varieties to get more informa-
tion. Just seeing how de Rham cohomology is basically the same 
as singular cohomology, just different choices of the resolution. 
Seeing how it unifies so many different things is amazing.
 
Do you have any advice for students who will follow in your foot-
steps? What do they have to focus on? Is there anything that you wish 
you would have done differently?
 
NH: All advice I have is obvious advice. Take difficult classes. 
Go to the Math Club. If there is a colloquium, go to the col-
loquium. Seminars can be a bit over your head a lot of times, 
but colloquia are for a general audience and Math Club talks 
are meant for undergrads. Look into doing things over the sum-
mer such as REUs and independent studies. I spent one sum-
mer teaching at Math Camp. There are plenty of math-related 
things you could do. As far as coursework goes, it’s really easy at 
UMass Amherst to take graduate courses. If you just go and say 
you want to take this graduate course, unless there is some clear 
prerequisite that you are lacking, they generally will let you. 
 
JH: I wish I had audited a lot more courses. There was a Rie-
mann surfaces course. I went to a few classes, and I realized I 
was out of my depth. But I feel that if I had gone to this class, 
if I had audited that course, I would have gained a lot. I regret 
not going to your moduli spaces course last year. I think I would 
have gotten a lot out of that. So I guess my main advice would 
be, if some things seem too hard, just audit, you will definitely 
gain something from it.
 
NH: I got that. I went to Paul Hacking’s Riemann surfaces class, 
just sat in, the same with your moduli spaces course. I didn’t 
take it for credit, but I went to all of the lectures. I wouldn’t do 

continued on page 22

Math Majors Join prestigious programs continued from previous page
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all of the homework, but I would do a few problems a week 
from it. Sitting in and trying to learn in both classes were great 
experiences. I didn’t necessarily completely understand what 
was going on, but now, looking back, I often remember this or 
that being done in these courses, and it clicks in my head, aha, 
this is what they were talking about. 
 
DW: Take those intro undergraduate courses like Math 411 
and Math 523, and just see if this is something you enjoy do-
ing, if you actually like real mathematics at least to the extent 
that an undergrad can appreciate. From there, at least that was 
my strategy, try to move to graduate courses as quickly as pos-
sible and get a feel for what you would have to do to survive in 
a Ph.D. program. Look at the research interests of professors 
in the department. If Math 411 sparks your interest, look at 
the people who are doing algebraic geometry and these sorts 
of things, and if Math 523 sparks your interest, look at the 
people who are doing PDEs and analysis and all that. Find 
someone you can work with. I definitely recommend doing as 
many REUs as you can. After your freshman year there is not 

Math Majors Join prestigious programs continued from page 21

really much you can do, and I think I wasted a summer after 
my sophomore year. But then in my junior year I did the Princ-
eton program, and I also worked on a problem with Professor 
Kevrekidis, more applied stuff. If you are interested in analysis 
in particular, maybe starting with more applied problems is an 
easier way to get into it because analytical problems are all very, 
very hard. Applied problems are somehow a little more acces-
sible in a sense that an undergraduate can do some MATLAB 
programming or something like that. They can start plugging 
away at something without necessarily needing to know all the 
heavy machinery that goes into solving open problems.
 
NS: The Capstone or independent studies will be a big thing. 
You need the one-on-one attention that a professor can give to 
know the pitfalls and the insights that a textbook won’t give 
you. They can also expose you to academic culture, and with-
out Andrea Nahmod I would have no idea what I am doing 
applying to grad schools. You really need a mentor, I think, to 
be able to get your foot in the door.

‘atone for my sins’ by emptying bed-pans.” However — seren-
dipitously — the MGH personnel director noted John’s strong 
computing background and asked him to help modernize the 
hospital computer systems.

John wandered up Massachusetts Avenue to the Harvard cam-
pus and met topologist, and fellow sports car enthusiast, Raoul 
Bott. “He was very congenial. In the fall of 1968, I showed 
up for his K-theory course and asked if I could sit in. Bott 
said ‘Sure!’” Later, John was admitted to Harvard as a special 
student, and his interests evolved from pure math toward ap-
plied math and engineering. Eventually John matriculated to 
Harvard’s doctoral program in applied mathematics. He com-
pleted his Ph.D. in 1975 under the direction of Roger Brock-
ett, whose retirement celebration John is presently organizing.

John’s research deals with robotics, the control of mechani-
cal systems, and mathematical system theory. His dissertation 
made connections between optimal control theory and what 
has come to be called sub-Riemannian geometry. After pub-
lishing a number of papers developing geometric methods for 
nonlinear optimal control problems, John turned his attention 
to problems in the control of nonlinear systems modeled by 
homogeneous polynomial differential equations, such as the 
controlled dynamics of a rigid body. His main controllability 
theorem applied the concept of finiteness embodied in the Hil-
bert basis theorem to develop a condition that could be verified 
by checking the rank of an explicit finite dimensional opera-
tor. John’s current research is aimed at understanding decision-
making and novel means of communication among mixed 
teams of humans and intelligent automata. 

John reflected on his own career in applied mathematics and 
engineering, where the responsibility for supporting an aca-
demic enterprise — such as a research lab with graduate stu-
dents and post-docs — and the almost continual “chasing of 
RFPs [Requests for Proposals]” concerning “what’s in vogue” 
often outcompete pure intellectual curiosity. “Sometimes I’d 
prefer to just ‘follow my nose’ — to chart my own course: rath-
er than depend on funding bodies for guidance, try instead to 
influence their direction. Of course there’s a balance to main-
tain: it’s good to have external funding. What’s that song? ‘Nice 
work if you can get it….’ It’s not so good if you spend all your 
time filing reports and running from one grantees’ meeting to 
the next. But there are institutional advantages, since having 
support for students is a key way to attract them — it’s impor-
tant to support good students.”

Thanks to the generosity of alumni like John Baillieul and his 
wife Patricia, future generations of good students will have op-
portunities to chart their own intellectual courses at UMass 
Amherst.

John Baillieul is professor of engineering and director of the Labo-
ratory for Intelligent Mechatronic Systems at Boston University. 
He is a Fellow of the Institute for Electrical and Electronics Engi-
neers (IEEE), of the International Federation of Automatic Con-
trol (IFAC), and of the Society for Industrial and Applied Mathe-
matics (SIAM). John has held many positions in the IEEE Control 
Systems Society including that of the Society’s fortieth President; he 
also has served as IEEE Vice President of Publication Services and 
Products, and as Editor-in-Chief of the IEEE Transactions on Au-
tomatic Control. John was awarded the IEEE Third Millennium 
Medal in 2000.  

alumnus profile continued from page 1
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tHe folloWiNg alUMNi aND frieNDs HaVe MaDe CoNtriBUtioNs 
the following alumni and friends have made contributions to the Department of Mathematics and statistics since January 2011. 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 generous gift could support 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 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 by Visa, MasterCard, or american express, please visit the College of Natural sciences’ website at www.cns.umass.edu 
and click “give online.” Complete each section on the online giving page. in the gift allocation section: 

1.  Choose “College of Natural sciences” in the allocation 1 pull-down menu.
2.  in the “Choose within College of Natural sciences” pull-down menu, select “Mathematics and statistics” to give an unrestricted gift  
 to the Department. 

You may also download a printable pledge form at the “give online” site.

to learn more about supporting the Department of Mathematics and statistics, please contact Julie stubbs in the CNs development office at 
stubbs@cns.umass.edu or 413-545-1245. 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 Bailleuil
Joan Barksdale
Matthew Ciaschini
Anne and Peter Costa
Jonathan Fienup
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The newsletter is published annually by the Department of  
Mathematics and Statistics for its alumni and friends. 

YOu ARE IMPORTANT TO uS!  
We want to hear about how your experience with our  
Department affected your life. There are also many opportuni-
ties for alumni and friends to become involved with the Depart-
ment, 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,  
Paul Gunnells, Rob Kusner, and Michael Lavine. The newsletter  
was designed by Kamilla Talbot (kt@kamillatalbot.com)
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