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Message froM the chair

DepartMent of MatheMatics news

as you might imagine, 2009 brought 
unusual challenges to our department. 
there were uncertainties well into the 
spring regarding our 2009-10 aca-
demic year budget. graduate student 
recruitment, which takes place across 
the nation during the winter, was 
conducted without knowing the level 
of our ta funding. similar scenarios 

played out nationally as few educational institutions were 
spared by the financial crisis. in a survey conducted by the 
american mathematical society, mathematics departments 
reported about 900 expected faculty openings nationally, 
down from about 1,500 in a typical year, despite expecting 
to award 1,300  phDs in 2009 as in recent years. we report-
ed expecting one new postdoctoral appointment at best, but 
we remained in touch with some of the top candidates as 
the possibility of making several appointments emerged in 
subsequent months. 

when the extent of the reduction in the state budget gained 
clarity late spring, our department’s budget (tas, staff 
and operations – everything besides faculty salaries) was 
reduced by about 18%. fortunately, a significant part of the 
reduction was replaced by temporary money made available 
for the 2009-10 academic year. coupled with an increase 
of about 10% in the sizes of some of our classes this fall, 
the temporary funding enables us to continue to serve the 
record number of students enrolled at the Uw. in particular, 
enrollment in math courses is even higher this fall than in 
recent years. the continuation of this funding will be criti-
cal to our ability to meet student demand for mathematics 
in future years.

the faculty component of the budget was not spared. the 
college of arts and sciences is having to eliminate most 
of the faculty positions vacated by faculty who retire or 
leave over a two or three-year period.  there is ongoing 
discussion and planning, led by the provost’s office and the 
Dean’s office, to develop a vision to ensure the leadership 
of the Uw in research and education for the next two to 
twenty years.

we are pleased to report that, despite the uncertainties, the 

Department’s work continued unabated. we have a string of 
good news to share with you in this newsletter, such as the 
Uw sophomore medal awarded to chad Klumb, the new-
found success of our students in the putnam competition, 
the election of gunther Uhlmann to the american academy 
of arts and sciences, and the nsf career award to ioana 
Dumitriu. our undergraduate degree programs set new highs 
at the end of the 2008-09 academic year with 368 math 
majors, and with a total of 537 majors in math and acms.  
thirteen graduate students completed the phD, continuing 
our recent trend of awarding significantly more phDs than 
the Department’s historical annual average of 6.5. 

During the spring and summer, we received a boost of 
federal funding, thanks to the excellent research projects 
proposed by department faculty and, partly, to the avail-
ability of stimulus (arra) funds. the list of these awards is 
headed by a $2,000,000 nsf research training group grant 
in inverse problems and pDe. we were able to proceed with 
seven postdoctoral (acting assistant professor) hires, with 
the funding for six appointments split between the Depart-
ment and nsf grants.  each of these impressive recent phD 
recipients comes here to work with faculty who are leaders 
in their research area, and together they will add tremen-
dous talent and energy to our research and teaching. we are 
also delighted to welcome max lieblich as an assistant pro-
fessor. with these appointments and assuming renewal of 
the (temporary) funding, we are optimistic that the excellent 
work of the Department will continue in the coming years. 

– Selim Tuncel
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Pictured (front cover): 

Upper left: academy of arts and sciences fellow gunther Uhlmann – see page 7. Photo by Mike Munz. 

Lower left: putnam Mathematics competition students and teachers: (from upper left) igor tolkov, nate Bottman, Ben hayes (from lower left) teacher ioana Dumitriu, 

Michael rutherford, will Johnson and teacher Julia pevtsova. – see page 4. photo by Kathy Sauber 

Right: Uw sophomore Medalist chad Klumb – see page 9. Photo by Mike Munz.
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the following article was published in University Week, the 
faculty and staff newspaper for the University of wash-
ington. we thank University Week and hannah hickey for 
permission to include the article.

a combination of raw talent and skilled coaching has 
landed Uw mathematics undergraduates an unprecedented 
finish in the 2008 putnam competition, whose results were 
recently announced. 

william Johnson, a sophomore in the Department of com-
puter science & engineering who grew up in Kenmore, 
placed sixth among about 3,700 competitors. Johnson had 
the highest score for a student at a public institution. 

two other Uw students finished in the top 500 published 
scores. they are nate Bottman, a senior in mathematics and 
russian languages, and Keyun tong, a freshman. 

each institution also selects three students to compete as a 
team and the putnam publishes rankings individually and 
by school. the Uw team, comprising Johnson, Bottman 
and igor tolkov, a sophomore in mathematics, placed 15th 
among 405 schools that competed in 2008. 

the william lowell putnam mathematical competition 
is put on each year by the mathematical association of 
america. the competition began in 1938, and is open to 
first-time undergraduate students in the United states and 
canada. the six-hour test is administered at each school on 
the first saturday in December. students have three hours to 
complete the first six problems, then break for lunch, then 
have another three hours to tackle the second problem set. 

in a typical year more than half of the roughly 4,000 keen 
math students who take the competition earn a grand total 
of zero points. so scoring a few points, as all eight competi-
tors from the Uw did this year, is an accomplishment. 

Johnson’s sixth-place finish is even more impressive 
because two more points added to his 99-point score would 
place him among the top five, who are all named putnam 
fellows. the association does not rank the winners or pub-
lish who among the five got the highest score. and being 
named a putnam fellow is, in mathematics circles, a big 

UW Lands Impressive Finish in Putnam Mathematics Competition

deal. 

“[if you look at the list or winners] many of the stars of 
american mathematics are on that list,” said selim tuncel, 
chair of the Department of mathematics. “if you go back 
to the 1930s and look at the names [of the putnam fel-
lows] as you go through the years you recognize them as 
superstars who then became very famous mathematicians.” 
past winners include nobel prize-winners richard feynman 
and Kenneth wilson, and John milnor, David mumford and 
Daniel Quillen, all of whom are fields medalists, an interna-
tional honor for young mathematicians. 

much of the credit for this year’s performance, tuncel says, 
goes to coach ioana Dumitriu, an assistant professor in the 
Department of mathematics. in 1996, while a student at 
new york University, Dumitriu was the first woman to be 
named a putnam fellow. she is pictured on the mathemati-
cal association of america’s “women of mathematics” 
poster, now proudly displayed outside the Uw departmental 
office. 

when Dumitriu arrived at the Uw in 2006, she began infor-
mal coaching once a week during the fall quarter. this year 
she offered a course, the art of problem solving, which 
doubled as preparation for the competition. most winning 
schools, she said, offer such a class. 

Dumitriu co-taught the course with Uw assistant professor 
of mathematics Julia pevtsova. the russian native didn’t 
compete in the putnam, but was a silver medalist in the 
international mathematics olympiad. 

“we knew we had the talent,” said tuncel. But the schools 
that place well every year—harvard, princeton, mit—have 
traditionally claimed most of the top spots. “Until we had 
Julia and ioana, who knew what this competition was about 
and how to train for it, we were not even on the map.” 

four brave students registered in the class, and another four 
audited. (Johnson could not officially register, despite doing 
all the homework, because he was already taking the maxi-
mum number of allowed credits.) 

the curriculum covered algebra, geometry, probability, cal-
culus, combinatorics and number theory. one mathematics 
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student said in his evaluation that the breadth of mate-
rial covered in this class was greater than in all his other 
courses put together. 

“what we tried to do was expose them to the types of prob-
lems they would encounter in the competition, and teach 
approaches and mathematical tricks,” Dumitriu said. she 
and pevtsova also taught students to present their solutions, 
which is required to get full points. 

Dumitriu also offered advice based on her own experi-
ence taking the putnam. some of it may sound familiar to 
competitors of all types. sleep well the night before. pace 
yourself. and if you feel yourself getting anxious, do a 
breathing exercise to calm down. 

the coaches are not taking credit for Johnson’s perfor-
mance, which they say is highly unusual. But they are reas-
sured by the fact that all the Uw students they worked with 
got some problems on the contest. “that really made me feel 
we had achieved something,” Dumitriu said. 

now Dumitriu and pevtsova are in recruiting mode. they 
say they’re convinced that more talented students are out 
there at the Uw. 

“if you’re good at football, you know where to go. But with 
mathematics, you might not know how to find us,” pevtsova 
said. “we’d like to establish a [putnam] tradition at the Uw.” 

having a larger group creates a bigger community to 
practice and discuss problems. they would especially like to 
recruit women. But they say the group is open to students 
of any major who enjoy mathematics and like to think 
creatively. 

any undergraduates interested in training for the putnam 
next fall should contact Dumitriu or pevtsova at dumitriu@
math.washingon.edu or julia@math.washington.edu. 

– HAnnAH Hickey, University Week

students who placed well in the 

putnam prize competition with the 

two teachers who helped them pre-

pare. in the back row, left to right, 

are igor tolkov, nate Bottman and 

Ben hayes. in front are professor 

ioana Dumitriu, Michael ruther-

ford, will Johnson and professor 

Julia pevtsova. 

Photo by Kathy Sauber
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the Department has been awarded a five-year research 
training group (rtg) grant from the national science 
foundation. funded in part through the american recovery 
and reinvestment act of 2009, the total budget for the grant 
is $2,090,940. the rtg grants are one component of an nsf 
effort to increase the number of well-prepared U.s. citizens, 
nationals, and permanent residents who pursue careers in 
the mathematical sciences and other nsf-supported disci-
plines. they are meant to support the training activities of a 
group of faculty who have a common research interest.  the 
research area of our grant is inverse problems and partial 
Differential equations (ipDe), and the principal investiga-
tors are professors gunther Uhlmann, robin graham, James 
morrow, hart smith, and tatiana toro.

inverse problems arise in practical situations such as 
medical imaging, geophysics, and non-destructive evalu-
ation where measurements made at the frontier of a body 
are used to deduce properties of the inaccessible interior. 
for example, electrical impedance tomography involves 
the determination of the conductivity inside a body from 
knowledge of the currents that result from induced voltage 
distributions on the surface. in geophysical imaging, intense 
sound impulses are directed into the earth, and the seismic 

imaging problem is to determine the physical properties of 
the subsurface earth from recordings made of the resulting 
echoes. it is currently the key method for locating deep oil 
deposits. each of these problems in turn is mathematically 
modeled by a partial differential equation, and a key step is 
to understand how the solutions to those model equations 
depend on the physical parameters of the medium.

the largest portion of funding in the rtg grant is to pro-
vide stipend support for graduate students and postdoctoral 
researchers. an average of seven graduate students each 
year will be supported as research assistants, providing time 
to focus on their thesis research free of teaching duties. the 
grant will provide partial funding for one or two postdoc-
toral researchers at any time, with half the teaching load of 
a standard acting assistant professor.

in addition, the grant will support an array of activities 
that enhance the recruitment and success rate of students 
working in areas related to ipDe. a major new activity is 
a three-week summer school for advanced undergraduate 
students and beginning graduate students. these students 
will be selected from applicants across the country, and the 
summer school will be run in parallel to the highly suc-
cessful research experience for Undergraduates program 

the principal investigators of the 

research training grant in inverse 

problems and partial Differential 

equations. from left to right: 

professors Jim Morrow, gunther 

Uhlmann, tatiana toro, robin 

graham, and hart smith.

Department receives $2 Million Research Training Grant from NSF

nsf research training grant
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run by James morrow. the first summer school will take 
place in June of 2010. two mini-courses will be taught, by 
gunther Uhlmann and hart smith, on the mathematics of 
x-ray imaging and signal processing. guest lecturers will be 
invited each week, and labs will be run involving computer 
implementation of the algorithms discussed in the lectures.

the rtg grant will also support the group’s visiting 
academic and industrial internship program, where the 
Department’s own graduate students make extended visits to 
other academic departments in the U.s. and abroad and take 
part in industrial internship programs at research labora-
tories in the United states. in past years, students in ipDe 
have carried out internships at lawrence livermore national 
laboratory and at chevron energy technology company in 
california. students have also paid extended visits to uni-
versities across the country, as well as to novosibirsk and 
Khanty-mansiysk, russia, and helsinki, finland.

finally, rtg funds will support undergraduate research 
projects on campus in a range of mathematical topics. 
the involvement of undergraduates in research is a high 
priority at the University of washington, and projects from 
around campus are highlighted at the annual Undergradu-
ate research symposium. the number of undergraduate 
research projects in mathematics has increased substantially 
during the past decade, owing in part to ten years of sup-
port from the vigre grant. some research projects involve 
working on questions in mathematical theory and applica-
tions, while others have brought students into elementary 
school classrooms to assist teachers in developing their 
students’ mathematical skills. the rtg grant will maintain 
our already strong culture of undergraduate involvement in 
creative math projects.

in all these ways, the rtg grant will provide a substantial 
enhancement to the Department’s activities for the next 
several years.

– HART SmiTH

Gunther Uhlmann Elected Fellow of American 
Academy of Arts and Sciences

in april 2009, walker family 
professor gunther Uhlmann, 
one of the five principal inves-
tigators of the rtg grant, was 
elected a fellow of the american 
academy of arts and sciences. 
founded in 1780 by a group of 
leading citizens including John 
adams and John hancock, the 

academy functions as an independent policy research 
center and as an honorary society that gives recogni-
tion to american leaders in the sciences, the arts and 
humanities, and public life.

the academy honored Uhlmann for his work in partial 
differential equations and related areas. much of his 
research has focused on inverse problems, as described 
in the story at left.  in addition, he and a group of 
collaborators have recently made significant contribu-
tions to the mathematical theory of apparatuses that 
cause electromagnetic waves to detour around a body, 
which offer the possibility of turning “invisibility 
cloaks” from science-fiction dreams into real-world 
devices.
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Mathematics Honors Luncheon

the Mathematics Honors Luncheon is held each May at the University of Washington Club to recognize outstanding under-
graduate Mathematics and ACMs majors. in addition to their award stipend, each student is given a book reflecting their 
mathematical interests. Awardees from this year’s luncheon and their books are listed below.

DePARTmenTAl AWARDS

Outstanding Graduating Bachelor of Science major 
Ben hayes (comprehensive) – symmetry and the Monster: the story of One of the Greatest Quests of Mathematics  
         by mark ronan 
ming li (comprehensive) – isaac newton by James gleick 
eric nitardy (standard) – the Poincare Conjecture: in search of the shape of the Universe by Donal o’shea

Outstanding Graduating AcmS major 
stephen Barr – expert Political Judgment: How Good is it? How Can We know? by philip tetlock

Outstanding Graduating Bachelor of Arts major 
John griffin (teacher prep) – euler’s Gem: the Polyhedron Formula and the Birth of toplogy by David richeson 
alisher Khussainov – A Beautiful Mind by sylvia nasar

Outstanding Student in Honors calculus 
will Johnson (2nd year) – Computability and Unsolvability by martin Davis 
Keyun tong (1st year) – the Best of All Possible Worlds: Mathematics and Destiny by ivar ekeland

Gullicksen Award for Outstanding Juniors in mathematics 
chad Klumb – king of infinite space: Donald Coxeter, the Man Who saved Geometry by siobhan roberts 
trevor mccarten – Leonhard euler by emil a. fellmann, e. gautschi (translator) and w. gautschi (translator)

RecOGniTiOn FOR exTeRnAl AWARDS

Outstanding Putnam Team 
nate Bottman – naming infinity: A true story of religious Mysticism and Mathematical Creativity by loren graham 
will Johnson – Computability and Unsolvability by martin Davis 
igor tolkov – What is Mathematics? An elementary Approach to ideas and Methods by richard courant, herbert robbins, 
         and ian stewart

stUDent highlights
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chad Klumb is the Uw sophomore 
medalist for 2009. now a senior, chad 
is now a ta for the Department’s 
honors advanced calculus series 
while continuing to do undergradu-
ate research sponsored by the rtg 
grant (see page 6). Uw awards the 
sophomore medal to the junior hav-
ing the highest scholastic standing for 

the first two years of his or her course. chad was also the 
recipient of the freshman medal the previous year.

Undergraduate Scholarships in Mathematics

khanh Quoc Tran of Bainbridge island is the recipient of 
the 2009-10 thomas Bleakney endowed scholarship in 
mathematics. Khanh is pursuing a Bachelor of science in 
mathematics after transfering to Uw from seattle cen-
tral community college where he received an aa degree. 
autumn marks his second quarter here at the Uw. 

Traci Janea mazzoncini of port angeles is the recipient of 
the Quoc “mark” hong memorial scholarship. this scholar-
ship was made possible by a gift from waveDivision hold-
ings. traci is a double-major in mathematics and dance, a 
rare combination. now a junior, she intends to teach high 
school after completing a mathematics teaching degree. 

mimi Fung, Amanda Geddes and Tam Thanh continue 
to benefit from the mathematics Undergratuate endowed 
scholarship as they make admirable progress in their studies 
at Uw. the scholarship is made possible by an endowment 
established by Byron and sheila Bishop.

Chad Klumb Awarded UW Sophomore Medal

graduate student Robert Bradshaw is part of a group of 
mathematicians from north america, europe, australia, and 
south america who have resolved the first one trillion cases 
of a thousand year old mathematics problem. 

the problem, first posed by the persian mathematician al-
Karaji (c.953 – c.1029), concerns the areas of right-angled 
triangles. which whole numbers can be the area of a right-
angled triangle whose sides are whole numbers or fractions? 
the area of such a triangle is called a “congruent number” 
(see figure 1). the congruent numbers between one and 
twenty are 5, 6, 7, 13, 14, 15, and 20. 

the incredible task of finding the congruent numbers 

between one and one trillion was made possible by a clever 
technique for multiplying large numbers—numbers so 
enormous that if their digits were written out by hand they 
would stretch to the moon and back. as the numbers would 
not fit into the main memory of the available computers, 
the group made use of the computers’ hard drives. each 
calculation was done twice on different computers using 
different algorithms by two independent teams. Bradshaw’s 
team used 128 gigabytes of accessible memory and 3 tera-
bytes of storage space on Uw’s sage computers. they wrote 
their code at a workshop on l-functions in summer 2009.

one value of such problems is the new research developed 
by those looking for new ways to solve them, and the 
group’s efforts moved far beyond what others have done. 
as Bradshaw’s advisor william stein told University week, 
“Understanding this problem could be exactly what’s needed 
to understand many other interesting and important ques-
tions in mathematics.”

for more detail, see the american institute of mathematics 
press release at www.aimath.org/news/congruentnumbers.

Graduate Student Robert Bradshaw Helps Find Solutions to Thousand Year Old Mathematics Problem

figure 1:  

a 3-4-5 right triangle has area  

1/2 x 3 x 4 = 6, so 6 is a congruent 

number.

9
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The Graduate Program

graDUate prograM

the graduate program forms a core part of the mathematics 
Department’s mission. our graduate students’ research sup-
plements the research programs of our faculty and contrib-
utes to an atmosphere of discovery and exploration within 
our department. their service as teaching assistants helps 
thousands of undergraduates in our entry-level classes each 
year, and they are very effective instructors of intermedi-
ate-level service courses. when they graduate and leave the 
University of washington for either academic or industrial 
jobs, they become part of the mathematically sophisticated 
workforce in education, industry, and science on which our 
technologically oriented society depends.

this past year, despite a very grave economic climate across 
the country which had a devastating effect on the avail-
ability of academic jobs, we had thirteen students graduate 
with phD degrees. this is in keeping with our recent trend 
of a substantially increased rate of phD graduation from our 
historical average of just over six students per year. some 
of our students found excellent post-doctoral positions at 
schools such as the University of British columbia, Univer-
sity of rochester, University of calgary and harvey mudd 
college. others found rewarding industrial employment 
in research groups at the chevron corporation or lincoln 
research labs at mit.

the success of our students is built on a multi-threaded 
tapestry of contributions from a number of sources. first 
and foremost is the talent and hard work of the students 
themselves. in order to attract excellent students to the Uni-
versity of washington, the mathematics Department has put 
together a support plan that allows students to select our 
program on the basis of its academic merits without concern 
that their financial prospects here will be significantly lower 
than they would be elsewhere. this support plan, developed 
over the last ten years, has been made possible by gener-
ous contributions from the microsoft corporation, the arcs 
foundation, departmental endowments directed towards 
supporting graduate studies, and the graduate school. the 
majority of these sources are temporary and vulnerable, 
so an important long-term goal for the Department is to 
stabilize the plan with permanent endowment-based fund-
ing. this will allow us to strengthen and improve the core 
aspects of our program as we build for continued success in 

the years to come.

once our students arrive on campus, they quickly become 
immersed in our extensive advising and mentoring program, 
which has been designed to help them to succeed both in 
teaching and in navigating through the graduate program. 
all new students and teaching assistants attend an orienta-
tion and ta training program, and each of them meets indi-
vidually with the graduate program coordinator and with 
a separate faculty advisor to map out a course of study. in 
addition, new students are closely mentored by experienced 
tas during their first quarter of teaching. the advising 
and mentoring of students (by multiple faculty members in 
numerous roles) continues throughout our program. stu-
dents who do not yet have a phD advisor meet repeatedly 
with the graduate program coordinator, who helps them 
with the often difficult first steps in making the transition 
from classroom learning to more direct one-on-one investi-
gations with a faculty member.

By the third year in the program most students are working 
closely with a faculty member at the forefront of research in 
one of the diverse fields represented within the Department. 
the success of these endeavors is a testament not only to 
our students’ skills, hard work, and fortitude, but also to 
the many hours that our faculty devote to guiding students 
along in their research. in the best circumstances, this 
relationship evolves to one that is akin to a collaboration of 
equals, and our faculty advisors often learn a great deal of 
mathematics from their students.

a department of mathematics that values both research 
and teaching cannot flourish without a strong gradu-
ate program. if the health of the graduate program is any 
indication of the health of the Department as a whole (and i 
would suggest that it is), then we are indeed thriving!

– DAniel POllAck
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Academic excellence Awards 
gregory Drugan 
wai tong fan 
huy vo tran

Teaching excellence Awards 
Jonathan cross 
lee patrolia

ARcS Foundation Fellows 
tobias Johnson 
christopher Jordan-squire 
christopher mcmurdie

mckibben and merner Fellows 
Joel Barnes 
alberto chiecchio 
sean holman 
David sprehn 
Dake wang

microsoft Scholars 
mauricio Duarte 
Joao gouveia 
Zsolt patakfalvi 
James pfeiffer 
ting Kei pong 
Xingting wang 
guangbin Zhuang 
pal Zsamboki

RTG Fellows 
matthew Badger 
sean holman 
mark hubenthal 
Josh tokle 
James vargo

Graduate Student Awards for 2009-10

Tanzi-eggerton Fellows 
ariana Dundon 
Julia eaton

Top Scholar Awards 
yajun an 
guo chen 
rodrigo farnham 
stephen lewis 
cris negron 
yang yang

ViGRe Fellows 
mark contois 
andrew crites 
christopher Jordan-squire 
Jacob lewis 
robert miller 
cris negron 
Kiana ross 
luke wolcott

��

winners of this year’s academic excellence award (from left to right): gregory Drugan, huy Vo tran, and wai 

tong fan.
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ioana Dumitriu’s research career could be described as a 
journey through discrete and applied mathematics. During 
her undergraduate years at new york University, she worked 
on a variety of combinatorial and probabilistic problems; 
her phD thesis was on random matrix theory; during her 
postdoctoral stay at University of california, Berkeley, she 
started working on numerical analysis and numerical linear 
algebra; and recently, as an assistant professor at University 
of washington, her work has been focused on random struc-
tures and scientific computing. 

some of ioana’s most important research contributions are 
in random matrix theory, a field of mathematics with a 
two-fold origin in nuclear physics (with works authored by 
eugene wigner and freeman Dyson) and statistics (started 
by John wishart and l. K. hua). random matrix theory 
brings together tools from fields as varied as probability, 
combinatorics, special functions, linear algebra, and pertur-
bation theory, to answer questions formulated in quantum 
and statistical physics, number theory, wireless communica-
tions, finance, and scientific and numerical computing. the 
basic problems in this field deal with analyzing eigenvalue 
and eigenvector statistics of (mostly large) matrices whose 
entries are random variables.

in classical random matrix ensembles (gaussian, wishart, 
Jacobi, circular) the parameter β, which describes the 
eigenvalue distributions, has traditionally taken only three 
values: 1, 2, and 4, corresponding to entries distributed over 
the real, complex, and quaternion fields. there is, however, 
no intrinsic need for this restriction from the distributional 
viewpoint, and in fact, interpolating β-ensembles of eigen-
values have been studied since the re-discovery of the sel-
berg integral in the 1970s. studying such ensembles, even 
in the absence of a matrix model when β is not 1, 2, or 4, 
has provided tremendous insight into eigenvalue statistics, 
as well as a way to construct a unified theory for the previ-
ously distinct cases. 

ioana’s work in random matrix theory has been in the area 
of β-ensembles; her first major contribution, which was 
part of her phD thesis, was to construct real, symmetric, 
tridiagonal matrix models for all β-gaussian (β-hermite) 
and β-wishart (β-laguerre) ensembles. these matrix models 

Ioana Dumitriu

ioana Dumitriu has 
received a CAreer grant 
from the national science 

Foundation (nsF). the nsF 
awards these prestigious 
grants to “junior faculty 
who exemplify the role of 
teacher-scholars through 

outstanding research, 
excellent education and the 

integration of education 
and research within the 
context of the mission 
of their organizations.” 
the following article 

gives a look into ioana’s 
contributions to the areas 
of random matrix theory, 
numerical linear algebra 
and numerical analysis.

Ioana Dumitriu Awarded National Science Foundation CAREER Grant

nsf career grant
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have sparked a flurry of research in the area, as well as 
lead to the subsequent discovery of β-analogues for other 
ensembles (Jacobi, anti-symmetric gaussian). among the 
many results obtained through use of the new models are 
a functional central limit theorem for the eigenvalues of 
large random matrices and a very surprising connection 
between β-hermite and β-laguerre ensembles and stochastic 
schrödinger operators (discovered by Jose ramirez, Brian 
ryder, and Balint virag). ioana’s thesis received an honor-
able mention for the 2004 householder prize, a triennial 
award for the best phD thesis in numerical analysis. 

another component of ioana’s work in random matrices has 
been the development of software for computing eigenvalue 
statistics of β-ensembles, both numerically and symboli-
cally. this has been an important computational achieve-
ment in this area, both for its use in research and as an 
educational tool (in classes taught at mit, Berkeley, and Uc 
Davis). it was used to create figure 1.

figure 1: Distributions of a random eigenvalue from the n = 4 ensembles 

with β = 2, 4, 6, 8, ++10. the “bumps” increase with β. as β grows large, the 

distribution approaches the average of 4 Dirac delta distributions.

the second major area of research in which ioana has 
made important contributions is numerical linear algebra 
and numerical analysis. During her postdoctoral studies 
in Berkeley, together with James Demmel and olga holtz, 
ioana initiated a wide-scope study of accurate evaluation 
of multivariate polynomials; accuracy here means that the 
computational error is allowed to be only a (small) fraction 
of the true answer, as opposed to some absolute tolerance 
bound. this type of relative accuracy is particularly useful 
in evaluating the polynomials close to their zero sets, and it 
is thus of considerable interest in computational geometry 
and numerical linear algebra. in her work, ioana has found 
necessary and (sometimes) sufficient conditions for the exis-
tence of accurate algorithms for generic polynomials; the 
resulting paper was awarded the leslie fox prize for numer-
ical analysis in 2007. subsequently, ioana has worked on 
the stability of fast linear algebra algorithms, showing that, 
using any fast matrix multiplication algorithm, one can 
construct a stable matrix multiplication algorithm that runs 
just as fast. the stable, fast algorithm can then be used to 
construct fast and stable algorithms for virtually all linear 
algebra computations. 

ioana’s current research involves using randomization as a 
means to speed up and stabilize numerical algorithms, as 
well as constructing algorithms that minimize communica-
tion between the various layers of memory in computer 
architecture. she is also continuing to work on eigenvalue 
statistics of β-ensembles as well as on eigenvector statistics 
of adjacency matrices of random graphs.
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isabella novik received her phD from the hebrew University of Jerusalem in 1999 and joined our 
department in 2001 after a post-doctoral appointment at Uc Berkeley. her thesis won the haim 
nessyahu prize for excellent phD thesis in mathematics in israel. she also received the sloan 
research fellowship in 2006. much of her work is in algebraic and geometric combinatorics, particu-
larly combinatorics of polytopes and simplicial complexes, but the problems she works on usually 
require methods from commutative algebra and algebraic topology as well as combinatorics. novik 
has graduated three phD students and is currently advising two more. she is one of the four editors-
in-chief of the Journal of Algebraic Combinatorics.

the Mathematics Faculty Fellowships are intended for research faculty below the rank of professor, or professors  
who are less than fifteen years past the PhD, and recognize the importance and impact of research support for these 
colleagues. this year the Department has selected isabella novik to be the latest recipient of this two-year award. 
ioana Dumitriu and Paul Hacking, who were selected last year, continue as Faculty Fellows this year. 

New Mathematics Faculty Fellow

in april 2009, professor neal Koblitz was one of two recipients of the award for excellence in the 
field of mathematics at the 2009 rsa conference Usa, an international meeting of scientific experts 
and industry leaders in the field of data security and cryptography. the award was given for his work 
in developing elliptic curve cryptography, a mathematically sophisticated technique that has become 
important in both academic research and commercial cryptographic systems.

Neal Koblitz Receives Award for Excellence in the Field of Mathematics

in July 2009, rafal goebel received the siag/cst prize at the annual meeting of the society of 
industrial and applied mathematics for his novel and fundamental results in the study of hybrid 
dynamical systems. this prize is awarded every two years to a junior researcher for outstand-
ing contributions to mathematical control or systems theory. Dr. goebel completed his phD in our 
department in 2000, advised by professor terry rockafellar. goebel returned to teach as a lecturer in 
2005-07; he is now an assistant professor at loyola University chicago.

Graduate Alumnus Awarded SAIG/CST Prize

facUlty awarDs

Photo by Mary Levin
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as in previous years, the Department’s outreach this past 
year had a wide range of levels, scope and visibility. as 
always, the most spectacular were math Day, which brought 
1200 high school students from around the state to campus 
on march 24 for an array of lectures and activities, and 

simUw (summer insti-
tute in mathematics at the 
University of washington), 
which brought 24 high 
school students to campus 
for a full six weeks of high 
intensity mathematics dur-

ing the summer. you can find details about these events in 
some previous years at www.math.washington.edu/newsletter. 
another large-scale summer event was the annual north-
west math interaction (see photo below), a week of multi-
faceted geometry learning aimed at secondary teachers from 
all around the state. if you want to see a face light up, talk 
with any of the teachers who have been there, and if you 
want to see kids doing some interesting geometry projects, 
check out their classes. 

on a smaller scale, but very enriching, are the various 
activities with local schools. individual faculty members 
and graduate students continue to work with children at 

2009 Mathematics Department Outreach

many levels, in class or after school, with single visits or 
in on-going math clubs. some of these have been arranged 
through our connection with explorations in math (eim; 
www.explorationsinmath.org). Up through spring quarter we 
were able to work with them to bring a bunch of under-
graduates into one elementary school per quarter and teach 
children games that they were then able to teach their fami-
lies at a school math night. if funding reappears, so will 
that activity. one of eim’s activities for which we continue 
to supply volunteers is their math fest (see photo above), 
at which hundreds of families from around seattle come to 
spend several hours on math games and activities. there are 
phenomenal amounts of energy and noise, and it’s all about 
mathematics!

on a different level entirely, an outreach effort that dates 
back to the nineties is bearing fruit. since 1998, the Depart-
ment has supported the development of an organization 
bringing together faculty members from colleges and 
universities throughout the state who teach mathematics to 
future teachers. the group, called watotom (washington 
teachers of teachers of mathematics) has grown over the 
years in stature, cohesion and voice. as a result, when the 
state put together the washington state education coordi-
nating council last year, watotom was given a seat on the 
council. so the original outreach to universities and colleges 
has now enabled those colleges and universities to reach out 
together to the state—a nice development!

– GinGeR WARFielD
secondary school teachers participating in the northwest Mathematics interac-

tion display a giant regular tetrahedron constructed from solar tube balloons.

oUtreach

excited faces at Math fest, an annual city-wide celebration of elementary school 

students and mathematics.
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the 2009–10 milliman lecturer is 
lloyd n. (nick) trefethen, professor 
of numerical analysis at oxford 
University. professor trefethen has 
been a leader in the field of numerical 
analysis and related areas of applied 
mathematics for the past quarter-
century. his work encompasses 

numerical methods in partial differential equations, linear 
algebra, and conformal mapping, as well as approximation 
theory and pseudospectra. professor trefethen will be 
visiting the department during the week of april 12–16, 
2010.  in a departure from tradition, his first lecture will 
be separate from the other two and will coincide with the 
spring mathacrosscampus colloquium.

Nick Trefethen to Present Milliman Lectures

the tradition of having regular departmental colloquia 
where speakers give lectures aimed at a general mathemati-
cal audience is an old one, but it has been taking a new 
form here for the past year. Under the direction of professor 
Donald marshall, the mathematics colloquium is being run 
on a philosophy of “less quantity, more quality.” there are 
fewer colloquia than before—about three per quarter—but 
more care is being taken to ensure that the talks are inter-
esting to a wide audience. the success of this program has 
been evident in the large attendance at the colloquia.  in 
addition, the mathacrosscampus colloquium, initiated 
a year ago by ioana Dumitriu, christopher hoffman and 
rekha thomas, presents one lecture per quarter to showcase 
applications of mathematics for a general scientifically liter-
ate audience. last academic year it featured talks on evo-
lutionary trees, combinatorial optimization in action, and 
the dynamics of voting coalitions. this year the topics will 
come from atmospheric science, economics, and scientific 
computing.

speakers for this winter’s mathematics colloquium talks 
include alexander holroyd of the UBc and microsoft 
research, lionel levine of mit, and carl de Boor of the 
University of wisconsin and Uw. the speaker for the winter 
mathacrosscampus colloquium will be nobel-laureate 
economist roger myerson.

more information about these colloquia and other math-
ematics lectures can be found at www.math.washington.
edu/Seminars.

Mathematics Colloquia: New Directions

special  lectUres
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Sara Billey was promoted from associate professor to professor.

the Department appointed eight new faculty members (one assistant professor, one nsf postdoctoral fellow, and six act-
ing assistant professors):

Faculty News

David Anderson (nsf postdoctoral 
fellow), phD University of michigan, 
2009. Dr. anderson studies algebraic 
geometry.

Salman Baig (acting assistant pro-
fessor), phD University of texas at 
austin, 2009. professor Baig studies 
arithmetic geometry, number theory, 
and computations. 

Jonathan Browder (acting assistant 
professor), phD washington Uni-
versity in st. louis, 2009. professor 
Browder studies algebraic and geo-
metric combinatorics.

craig citro, (acting assistant profes-
sor), phD Ucla, 2009. professor citro 
studies number theory. 

James Gill (acting assistant profes-
sor), phD washington University in 
st. louis, 2009. professor gill studies 
complex analysis.

max lieblich (assistant professor), 
phD m.i.t., 2004. professor lieblich 
studies algebraic geometry, and was 
previously an assistant professor at 
princeton.

Tu nguyen (acting assistant pro-
fessor), phD University of chicago, 
2008. professor nguyen studies par-
tial differential equations and inverse 
problems. he spent the previous year 
at the institute for advanced study.

Ben Stephens (acting assistant 
professor), phD m.i.t., 2006. profes-
sor stephens studies pDes, differential 
geometry, and optimization. he was a 
postdoctoral fellow at the University 
of toronto before coming to Uw.

transit ionstransit ions
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the following students completed their doctorates in math-
ematics during the academic year 2008-2009.

Ryan card. his advisor was Krzysztof Burdzy, and his thesis 
title was “Brownian motion with boundary diffusion.” ryan 
is now a lecturer at Uw tacoma.

luke Gutzwiller. his advisor was steve mitchell, and his 
thesis title was “Birkhoff varieties in the affine grassman-
nian.” luke is now a visiting assistant professor at north-
western University.

Joshua kantor. his advisor was robin graham, and his 
thesis title was “eleven dimensional supergravity on edge 
manifolds.” Joshua is now in a technical staff position at 
the lincoln laboratory at mit.

Tak-lun koo. his advisor was ralph greenberg, and his 
thesis title was “change of selmer group under isogeny, 
iwasawa invariants of lambda-adic representation, and 
coefficient field of newforms.” tak-lun now holds a faculty 
position at Xiamen University in china.

Travis kopp. his advisor was sándor Kovács, and his thesis 
title was “Kodira-iitaka dimension on subvarieties.”

kurt luoto. his advisor was sara Billey, and his thesis title 
was “Quasisymmetric functions and their applications.” Kurt 
is now a postdoctoral fellow at the University of British 
columbia.

Dustin moody. his advisor was neal Koblitz, and his thesis 
title was “the Diffie-hellman problem and generalized ver-
heul theorem.” Dustin is now a postdoctoral fellow at the 
University of calgary.

David Rosoff. his advisor was John palmieri, and his thesis 
title was “mapping spaces of a-infinity categories.” David 
remains with the Department as a part-time lecturer.

Anusha Sekar. her advisor was Ken Bube, and her thesis 
title was “earthquake source inversion for tsunami runup 
prediction.” anusha is now a research geophysicist with 
chevron.

Stephanie Vance. her advisor was henry cohn, and her 
thesis title was “lattices and sphere packings in euclidean 
space.” stephanie is now a tenure-track assistant professor 
at adams state college.

Recent Degree Recipients

ursula Whitcher. her advisor was charles Doran, and her 
thesis title was “polarized families of K3 hypersurfaces.” 
Ursula is now a teaching & research postdoctoral fellow at 
harvey mudd college.

Troy Winfree. his advisor was ethan Devinatz, and his 
thesis title was “continuous homotopy fixed point spectra: 
finiteness properties and computations.” troy is now a vis-
iting assistant professor at the University of rochester.

Jun Zhang. his advisor was James Zhang, and his thesis 
title was “some developments in artin-schelter regular 
algebras.” Beginning this spring, Jun will be a visiting 
assistant professor at the University of texas at arlington.

Below is a list of those who finished their work at the 
uW with a master’s degree in mathematics, with each 
student’s advisor listed in parenthesis: 

George Bouvier (Burke)

Samuel Buelk (Billey)

Daniel Shumow (Koblitz)

Bachelor’s Degrees

157 Bachelor’s degrees were awarded during the 2008-2009 
academic year: 108 in mathematics and 49 in acms.

transit ions
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inDiViDUals

The following is a list of our friends who have contributed to the Department between September 1, 2007, 
and October 15, 2009. Should you notice an error or omission in this list, please draw it to our attention 
by a telephone call or e-mail message to Mike Munz (206-543-1151 or munz@math.washington.edu).

oUr Donors
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Mr. and Mrs. roy K. abe
Mr. and Mrs. tom adams
Mr. e. aksay and Ms. D . furutani-aksay
corin r. anderson, phD
Mrs. June l. anderson
Mr. and Mrs. andrew anschell
Dr. and Mrs. loren n. argabright
prof. Judith M. arms and Mr. stan sorscher
Dr. and Mrs. charles w. austin
Mr. hazen porter Babcock
Mr. and Mrs. gary l. Baker
Mr. Kim r. Bankson
Mr. and Mrs. Joseph a. Baranoski
Mr. Janos a. Barbero
prof. a. Beebe and Ms. s. giudice
Dr. Joel David Berman
orlando M. Biazzi
prof. sara Billey and Dr. paul Viola
Ms. Bonnie c. Birch
Mr. hans Boehm and Ms. soroor ebnesajjad
Mr. phil r. Bombino
Mr. and Mrs. John M. Bossert
Ms. Mary h. Brant
Mr. Jeffrey D. Bravo
Mr. samuel s. Broda
Dr. Kathryn renouard and Mr. Michael Brown
prof. and Mrs. Kenneth p. Bube
Mr. and Mrs. carl f. Buettgenbach
Mr. carl t. Buffett
richard w. Bulpin, pharm.D.
Dr. and Mrs. robert M. Burns
Mr. and Mrs. David h. Bushnell
Ms. leslie a. Butson
Mr. and Ms. ronald e. carnell
Mr. and Mrs. philip l. carpentier
Mr. and Mrs. craig s. cauvel
Mr. stephen y. chai
Mr. andy K.K. chan
Mr. christopher chiasson
Dr. laura M. chihara
Mr. eddie chin
Mr. and Mrs. gordon p. chin
Mr. robert D. clark
Mr. lars cleary
Mr. and Mrs. Deford e. cochran
Mr. and Mrs. Douglas e. compton
Mr. and Mrs. Michael r. connelly
Mr. and Mrs. John g. connors
Ms. christine M. cuendet
Dr. and Mrs. charles n. curtis
Mr. lan Q. Dam
Ms. irene s. David
Ms. yosha r. Delong-o’connell
Dr. Matthew conroy and Dr. Jennifer taggart
Mr. and Mrs. thomas J. Dempsey
Mr. and Mrs. James M. Dolan
Mr. william f. Doran, iV
Mr. and Mrs. leroy e. Dreisbach
prof. and Mrs. thomas e. Duchamp

Ms. Karen a. Duncan
timothy r. eaton, phD
Mr. and Mrs. Jeff eberle
Dr. D. M. eberz-wagner and Mr. Mark wagner
Ms. lisa c. eng
prof. and Mrs. gary M. erickson
Mr. wesley a. essig
Mr. constantine fantanas
Mr. and Mrs. Dean h. fearn
Mr. and Mrs. Victor r. feltin
Mr. and Mrs. carl e. fisher
Mr. and Ms. James e. foley
prof. gerald B. folland
Mr. and Mrs. Donald e. fowler
Mr. Donn D. franklin
Mr. francisco alonso gallego
Mr. and Mrs. scott h. garland
Dr. and Mrs. John B. garnett
Mr. steven a. gerde
Ms. anna M. girardi
Mr. John D. glick
Mr. and Ms. gary goldwater
Mr. graham gordon and Ms. elizabeth smith
Mr. and Mrs. george a. graf
prof. w. Mcgovern and Dr. K. graunke
Mr. David casey and Ms. linda s. green
Mr. owen r. green
Mr. and Mrs. gary g. grimes
Mr. and Mrs. gerald w. griswold
Mr. and Mrs. Dimitri g. guardione
Dr. and Mrs. Jerome w. hall
Ms. Valerie J. halpin
Mr. Marshall e. hampton
Mr. carl ivar hansen
Mr. earl g. hansen
Mr. and Mrs. henry B. hanson
Mr. Michael p. harbert
Mr. and Mrs. gustav n. harras
Ms. henri J. hartman
Mr. and Mrs. thomas l. henderson
Mr. and Mrs. randal henzler
Mr. terence James hiatt
Dr. and Mrs. Jack e. houston
Mr. hsin-haw hsu
Mr. and Mrs. wendell p. hurlbut iii
prof. ronald s. and Ms. gail l. irving
Mr. Michael harold nufer Jacejko
Mr. Jeffrey p. Jacques
Mr. naqi Jaffery
Dr.  r. James and Ms. cynthia Morgan
robert e. Jamison, ii, phD
Mr. and Mrs. allen e. Johnson
Mr. and Ms. william D. Joyner
Mr. and Ms. Brian i. Kanekuni
Dr. palaniappan Kannappan
Mr. and Mrs. Joseph Karpen
Dr. and Mrs. theodore Katsanis
Mr. and Mrs. george B. Kauffman
Kiran s. Kedlaya

Ms. Bora Kim
prof. and Mrs. James r. King
ret. lcdr. and Mrs. ronald e. Kline
Dr. John e. Koehler
prof. sandor Kovács and Ms. tímea tihanyi
Ms. cathy Kriloff and Mr. ray lappan
Mr. John V. russell and Ms. ann l. Kuder
robert p. Kurshan, phD
Mr. Victor J. la forest
robert w. and Jian ping larse
Mr. David K. lau
Mr. phong le and Ms. thuy Dao
Mr. and Ms. Michael J. lebens
Mr. and Mrs. Vernon g. leck
prof. John M. lee and Ms. pm weizenbaum
Mr. Jacob M. lewis
Mr. randal J. lewis
Dr. and Ms. hon K. li, phD
Ms. Ming Xiao li
prof. Douglas a. lind
Mr. and Mrs. John r. lloyd
Mr. and Mrs. eric p. loken
Mr. and Mrs. Kevin e. loranger
Mr. and Mrs. Douglas lowther
Mr. hilary M. lyons
Mr. and Mrs. gerald e. Magner
Mr. and Mrs. Michael D. Mallory
Mr. stephen l. Mar
Mr. asa c. Martin
Mr. James Kelly Mcclimans
Ms. clara M. Mcgee
Mr. craig McKibben and Ms. sarah Merner
Mr. John h. McKinley, Jr.
Mr. and Mrs. christopher r. Merrill
Mr.and Mrs. charles M. Merrow
prof. and Mrs. ralph w. Metcalfe
Mr. norman D. Miller
Mr. raymond s. Miller
Mr. and Mrs. Mark V. Milodragovich
Dr. stuart Builder and Ms. polly Moore
Mr. Matthew Moretti
Mr. and Mrs. James a. Morrow, Jr.
Mr. and Mrs. nicholas D. Murphy
prof. and Mrs. isaac namioka
Ms. shannon M. nelson
Mr. and Ms. gary w. nestegard
Mr. and Mrs. robert g. nielsen
Mr. theodore r. normann
Mr. and Mrs. gerald a. oberg
Mr. Donald K. olson ii
Mr. and Mrs. Mark D. olson
prof. M. scott osborne
Dr. and Mrs. Krzysztof ostaszewski
Mr. and Mrs. patrick osteen
Mr. and Mrs. clifford w. otis
Mr. and Mrs. ian a. paige
prof. John palmieri and Ms. Debby Bacharach
Dr. and Mrs. Myung y. pang
Ms. carroll M. pearson

Mr. erik J. pearson
Ms. Barbara s. peterson
Ms. Juanita J. peterson
prof. richard B. peterson
Mr. and Mrs. thomas a. pfeiffer
prof. robert r. and Dr. elaine f. phelps
Mr. and Mrs. Mark l. pierson
Mr. l. plummer and Ms. g. fennema
Dr. and Mrs. frank h. pollard
Mr. and Mrs. Byron prather
Mr. and Mrs. Jon w. price
Mr. and Mrs. glenn J. pruiksma
Mr. and Mrs. John J. pruss
Mr. and Mrs. Dwayne p. randall
Mr. and Mrs. christian r. rasmussen
Dr. and Mrs. willis t. rasmussen
Dr. Vaho rebassoo and Ms. Maura o’neill
Dean James e. reinmuth
Ms. andrea reister and Ms. Marty ashley
Mr. and Mrs. Michael a. richer
Mr. and Ms. frank D. ritchie
Ms. linda p. roberts
prof. r. tyrrell rockafellar
Mr. and Mrs. Michael s. rogers
Mr. and Mrs. Mark rossman
Ms. alice rossmann
ebrahim salehi, phD
Dr. and Mrs. Burnett h. sams
Ms. Barbara e. sando
Mr. and Mrs. Donald w. sando
Mr. Matthew eng and Ms. lauren sandven
Mr. and Mrs. Mark s. sandvik
Ms. lisa M. satterfield
Dr. and Mrs. Bert M. schreiber
Mr. and Mrs. robert w. schwab
Mr. erik M. scott
Mrs. Kate senehi and Mr. Manoutch senehi
Mr. and Mrs. richard a. sheetz
Mr. chee Khian sim
Mr. Marvin lee sinderman, Jr.
antoinette l. slavich
Brent and Jill smith
Mr. eric a. smith
prof. hart f. smith, iii
Mr. and Mrs. Michael l. smith
prof. s. paul smith
Mr. Boris and Dr. M.J. solomyak
Ms. Jillian J. sorensen
Mr. and Mrs. paul h. sorrick
Mr. Daniel r. soto
Mr. Jaap spies
Mr. and Mrs. thomas e. starostka
prof. william a. stein
Mr. and Mrs. Mark l. stewart
Mr. richard c. stokes
prof. and Mrs. John B. sullivan
Dr. leonard g. swanson
Mr. christopher swierczewski
Mr. James M. synge and Ms. laura yaker

(continued on back cover)



20

Gifts to the Department
each year the Department receives gifts from its alumni and 
friends. these gifts are of immense value to us. they permit 
us to carry on important activities for our students and our 
scholarly work; for instance, they provide money for scholar-
ships, fellowships, and prizes for our students. they help to 
support events like mathday and the reU program. they support 
visits to our Department by distinguished mathematicians from 
around the country and the world. they give the Department 
a much-needed element of flexibility to meet special needs as 
they arise. for these contributions we are truly thankful, and we 
hope to continue enjoying the support of our many alumni and 
friends. if you are thinking of making a gift to the Department, 
or remembering the Department in your will, we invite you to 
discuss the matter with professor selim tuncel, the chair of the 
Department (206-543-1151 or chair@math.washington.edu), or 
Jeffrey walker of the advancement office in the college of arts 
and sciences (206-221-0590 or walkerjc@u.washington.edu). 
you can also visit our web site http://www.math.washington.edu 
and click on “giving to math.”

corporation anD foUnDation Donors

inDiViDUal Donors (continued from previous page)
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Mr. glenn tarbox and Ms. Kristina frantz
Mr. Keith a. taylor
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prof. paul yun tseng
Mr. Joel l. tucker
Mrs. Martha a. tucker
prof. s. tuncel and prof. K.e. Bornfeldt
Mr. and Mrs. John f. tuohy
Mr. and Mrs. Jeffrey r. Ursino
Mr. Michael a. Van Dyk
Drs. s. rao and Usha s. Varanasi
prof. t. Vaughan and Dr. e. engelhardt
Mr. emil Volcheck
Mr. and Mrs. John e. wade
Mr. Justin c. walker
Mr. and Mrs. larry wang

Mr. Britt piehler and Ms. rebecca weinhold
Ms. Jennifer r. weisbart-Moreno
Mr. stephen f. white
Mr. and Mrs. Brian l. whitney
Mr. and Mrs. Joseph f. wilcox
Mr. troy Joseph wilke
Mr. and Mrs. Drew w. williams
Mr. and Mrs. robert D. williams
Ms. nancy s. williams
Mr. and Mrs. richard M. williams
Mr. and Mrs. John c. wilson
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