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How long will the summer
Arctic sea ice pack survive?

We are surrounded by complex systems. Familiar examples
include power grids, transportation systems, financial
markets, the Internet, and structures underlying everything
from the environment to the cells in our bodies. Mathematics
and statistics can guide us in understanding these systems,
enhancing their reliability, and improving their performance.
Mathematical models can help uncover common principles
that underlie the spontaneous organization, called emergent
behavior, of flocks of birds, schools of fish, self-assembling
materials, social networks, and other systems made up of
interacting agents.
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How can we improve our understanding of
climate change and what can we do about it?
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Mathematics
and Statistics
Awareness Month
April marks a time to increase the understanding and appreciation of
mathematics and statistics. Why? Both subjects play a significant role
in addressing many real-world problems—climate change, disease,
sustainability, the data deluge, internet security, and much more.
Research in these and other areas is ongoing, revealing new results and
applications every day in fields such as medicine, manufacturing, energy,
biotechnology, and business. Mathematics and statistics are important
drivers of innovation in our technological world, in which new systems
and methodologies continue to become more complex.
Organize and host activities in April for Mathematics and Statistics
Awareness Month! Past activities have included workshops, competitions,
festivals, lectures, symposia, department open houses, math art exhibits,
and math poetry readings. Share your activities on social media.
MathAware

@MathAware

Mathematics and Statistics Awareness Month is a program of the Joint Policy Board for Mathematics (JPBM) —a collaborative
effort of the American Mathematical Society, the American Statistical Association, the Mathematical Association of America,
and the Society for Industrial and Applied Mathematics.
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ASSOCIATE EXECUTIVE DIRECTOR
for Meetings and Professional Services
AMERICAN MATHEMATICAL SOCIETY

Applications are invited for the position of Associate Executive Director for Meetings and Professional
Services. Come be part of an extraordinary collection of talent who support the Society’s extensive
activities. This is an exciting opportunity to have a direct impact on the ways we advance research and
create connections in the mathematics community.
The Associate Executive Director heads the Meetings and Professional Services division and is part of the
executive leadership team. Departments in the division support a variety of AMS meetings, programs,
and activities that engage our members and the entire mathematical community. This robust range of
activities includes meetings such as the Joint Mathematics Meetings, projects such as the Annual Survey
and Mathjobs.org, membership activities such as the AMS Graduate Student Chapters, and activities such
as our AMS Mathematics Research Communities and the AMS Fellows program, as well as a number of
education initiatives, various travel support programs, and several outreach activities.
Responsibilities of the Associate Executive Director include:
• Developing and implementing long-range plans for all parts of the division
• Overseeing departments in the division, including budgetary planning and control
• Leadership and vision to ensure existing AMS programs optimize their impact, as well as in creating,
planning, and implementing new programs
• Collaborating with other mathematical organizations
• Representing the division with AMS governance and the mathematical community
• Working closely with senior executive staff, as well as department directors across the organization,
to ensure excellence and professionalism
Candidates should have an earned doctorate in one of the mathematical sciences as well as administrative experience. A strong interest in professional programs and services is essential, as is experience
with grant writing. This position reports to the AMS Executive Director and also interacts with the AMS
governance on the Council and Board of Trustees.
This position is full time, located in our Providence, RI headquarters. Salary is negotiable and will be
commensurate with experience. Inquiries about the position are encouraged. Please contact exdir@
ams.org. This position is open until filled. Please submit letter of interest, CV, and three professional
references to be considered for the position.

The American Mathematical Society is committed to creating
a diverse environment and is proud to be an equal opportunity
employer. All qualified applicants will receive consideration for
employment without regard to race, color, religion, gender, gender
identity or expression, sexual orientation, national origin, genetics,
disability, age, veteran status, or immigration status.

A WORD FROM...
Jane Hawkins, AMS Treasurer1

Author photo is by Nan Friedman of PSStudio.

As treasurer of the American Mathematical Society, I have both a panoramic view of all
that comprises the AMS and a ground-level seat for the long-term financial management
and auditing oversight. It is a unique position to be in, and it is an honor to have been
a steward and overseer of the AMS assets since 2011. All of the AMS assets belong to its
members, and proceeds that come in through its revenue sources are invested in the Society
in one form or another. Part of my job is to see that the reinvestment is consistent with the
mission and needs of the Society, from small travel grants to buying color digital printers
for the Pawtucket printing facility.
I was appointed by the Council to represent the members and have witnessed many
changes at the AMS. In addition to the ever-changing volunteer governance team, I have
seen just about every senior staff position change at least once, from executive director to
chief financial officer, Math Reviews executive editor, associate executive director, publishing,
director of meetings and conferences, and the Washington office staff.
However plus ça change, plus c’est la même chose. The AMS goes on, its structure almost unchanged since the
writing of its constitution in 1888. The first treasurer, Thomas Fiske, initially oversaw a budget of around $50 from
its handful of members but by 1891 managed to increase the membership to more than 200 and collect around
$1,000 in dues. The Bulletin of the AMS started in 1891, the Proceedings go back to 1894, and the Transactions to 1899;
they continue to bring revenue and distinction to the AMS. Another unbroken thread has been the dedication of
the volunteer workforce, to which I belong, and the paid professional staff. The loyalty of the members has been
impressive also. I was treasurer during the creation of our Development Office, which has organized the generous
contributions of the members and crystallized them into valuable long-term programs for members.
I am the Board of Trustees member who keeps track of the funds coming in from membership dues, Math
Reviews, donations, journal subscriptions, meetings, and book sales and watches it go into the many programs run
by the AMS. I read the budget line by line several times a year in order to follow the revenues and expenses of the
Society. However, these are managed by an excellent CFO and her team. I act mainly as a translator and liaison
between that office and my member colleagues.
As treasurer, I walk a tightrope between making lots of money for the Society and making sure we retain our
nonprofit status. Being a nonprofit organization means we pay no tax on the income that the Society generates as
a business. That comes with a lot of accountability, honesty, and openness to every member, governance leader,
and volunteer. The profit, because we want to make some, should go to the programs that serve our members, not
to a few insiders. We need to cover administrative costs while holding the line against lavish overhead expenses.
Lately the AMS has not been earning enough to completely cover its costs, but luckily money is added in annually
from the interest on the endowment, and that makes up the difference.
Save or spend, that is the question I regularly face. Sometimes I am the most fiscally conservative person in the
room, but I am at the service of the members. Therefore, on other occasions I encourage board members to “buy”
something they want, like a travel grant program or a new book series. I often view my job as being an advocate
for all the mathematicians working in the US, members or not; other days I wish more people would pay their
dues and join. One of my main goals is to keep the funds flowing in and out in the name of mathematics while
helping to maintain our tax-exempt status.

Jane Hawkins is professor emerita of mathematics at the University of North Carolina. Her email address is jmh@math.unc.edu.
1The
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What is the fun part of the job? To see the ebb and flow of income and output, the ups and downs of the world of
publishing, the development of a program from the first idea to its execution, and to see up close how a business is run.
It has been satisfying to see the endowment double through careful investing and generous donations. It is a real pleasure
to work with the presidents of the AMS and watch them come in, learn their job, and start to develop further programs
that help young mathematicians. Often my job is to point out money sources as well as money sinks. Another source of
enjoyment is my interaction with the staff in Providence, DC, Pawtucket, and Ann Arbor. It is rewarding to see the pride
they take in their work and their dedication to making the AMS thrive. Some of the key Providence staff members have
worked at their jobs during far more changes than I have and generously share their institutional memory.
The organization is ours; it has always belonged to the members. A number of services and publications like the Notices,
MathSciNet, and MathJobs.org are newer than the organization itself, and additional programs are created yearly. If you
are not yet a member, you should join to become part of this circle of mathematical life.
A designated committee of AMS members is choosing my successor as I write this. The AMS is far greater than a single
officer. The next treasurer will shadow me for a year, attending all the meetings I do in my official capacity, learning where
the revenue comes from and goes to. And so the cycle will continue long after my last term as treasurer finishes in 2021
and my replacement takes over.
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LETTERS TO THE EDITOR
FROM THE NOTICES EDITORIAL BOARD. We received many letters to the editor about Professor Abigail Thompson’s
“A Word from…” that appeared in the December 2019 Notices. Among these letters were some supporting or criticizing
the author, social media posts, the editor of the Notices, and the AMS more generally. In addition, several of the letters
contained long lists of signatories. All letters from the math community that were received by December 31, 2019,
are available at https://www.ams.org/journals/notices/202001/rnoti-o1.pdf. Below we present four letters
representing different perspectives, which bring up some of the underlying issues sparked by Professor Thompson’s
“A Word from….”

A Response to “A Word From…” in the
December 2019 Issue of the AMS Notices
There is a false equivalence underlying the entire argument
behind Abigail Thompson’s essay in the December 2019
issue of the AMS Notices. Thompson draws a comparison
between the loyalty oaths of the 1950s in the University of
California system on one hand, and the diversity statements
that are currently required by applicants for positions in
that same system on the other. Loyalty oaths were an insidious outgrowth of the Red Scare that gripped the nation
at the outset of the Cold War. Public figures like US Senator Joseph McCarthy and California State Senator Jack B.
Tenney1 were capitalizing on the allure of fascist political
techniques during an era when citizens had well-founded
fears of nuclear war. Their tacit goal was to sow fear of the
“other” in order to maintain their own power. The explicit
goal of diversity statements is to promote equity in the
workplace, in higher education, and in the marketplace of
ideas. I fail to see how these are comparable.
Thompson also misrepresents how the rubrics for evaluating the diversity statements are to be applied. Here is what
the Berkeley Office for Faculty Equity and Welfare says:
Consider creating a cut-off score for advancing
equity and inclusion, below which a candidate
would not move forward in the search process
(would be considered “below the bar”), regardless of their scores in other areas, similar to what
would be done for research quality or plans.
For example, if 5 points are given for various
components of advancing diversity, equity, and
inclusion (e.g., understanding 5 points, track
record 5 points, and plans 5 points), assign a
1Senator Tenney repeatedly introduced legislation requiring loyalty oaths,
which ultimately forced the hand of the President of the UC system.

*We invite readers to submit letters to the editor at notices-letters
@ams.org.
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value below which a candidate would not be
considered competitive and would not move
forward regardless of their scores in other areas
(e.g., any single 0 or 1 out of 5 would disqualify
a candidate from further consideration). Set a
high bar.2
These are stated as recommendations, and it is left to
the faculty to decide how important equity and inclusion
are to their department. Thompson’s approach is to appeal
to emotion, and presents no evidence that this is having a
negative impact on any actual mathematics department’s
hiring practices.3 The AMS editors have failed the membership by publishing a prominent essay by an esteemed
officer whose arguments are fallacious and scientifically
ill-founded.
Additionally, Thompson asserts, “Politics are a reflection of how you believe society should be organized.” No,
politics is the exercise of power in service to an ideology.
Individual and institutional values are a reflection of how
you believe society should be organized. The University of
California is displaying its institutional values by requiring
a commitment to diversity. It has the authority to promote
this vision by recommending that each department utilize
a policy of inclusion and equity in their hiring practices.
Thompson has opted to politicize this issue by exercising
her power in her capacities as chair of the UC Davis mathematics department and Vice President of the AMS.4
2 Read Part 1 of the Candidate Evaluation tab at https://ofew
.berkeley.edu/recruitment/contributions-diversity/support
-faculty-search-committees.
3By contrast, UC Berkeley has produced an extensive report that docu-

ments the effect of hiring with a diversity focus in mind: https://ofew
.berkeley.edu/sites/default/files/searching_for_a_diverse
_faculty-_data-driven_recommendations.pdf.
4In the published article, the words “This essay contains my opinions as an
individual” are jarringly juxtaposed with the heading “Abigail Thompson,
a Vice President of the AMS” in larger blue font.
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Letters to the Editor
Racist and sexist policies—both written and unwritten—
are obstacles for many Americans who would like to seek
higher education and opportunity. This is documented fact,
not politics. Professors who are mindful of this fact will
present an antiracist and antisexist face for the University
of California system. Values, not politics. The UC system
is taking an active role in addressing these facts and promoting these values. In doing so, they continue to uphold
Supreme Court Justice Harry Blackmun’s words: “In order
to get beyond racism, we must first take account of race.
There is no other way. And in order to treat some persons
equally, we must treat them differently.”5
This opinion is my own, and may not represent that of
my employer.
Dr. Xander Faber
IDA/Center for Computing Sciences
(Received November 25, 2019)

Letter in Relation to Abigail Thompson’s Essay
Universities that want to value diversity are requiring
diversity statements as a way to demonstrate this to the
applicants. What can possibly go wrong with that? Unfortunately, an unintended and yet pervasive effect of the
diversity statements in practice is the normalization and
encouragement of the worst sexist/racist prejudices, the
very thing they are supposed to fight.
The strongest open sexism I have ever felt in academia
happened around diversity statements that we’ve been
dealing with at UCs for over 10 years. People often list
writing joint papers with women as their contributions to
diversity, something that may have been akin to the “I am
not a sexist” declaration in the 70s, but definitely has the
opposite connotation at this time and age. Occasionally
students even refer to their (prominent) female advisors
in this regard! Worse yet, some job-seekers list their collaboration with female peers as contribution to diversity.
Regardless of their intent, it definitely hurts the image of
young women mentioned that way (as well as, of course,
of women as a group) in the community’s eyes.
At my university, we also have (not fully mandatory, so
far) diversity statements for all our merit actions, happening roughly once every three years. Some faculty do the
same, listing collaborating with (often senior!) women,
inviting women to conferences, etc. as their contribution
to diversity. Some list their appointing as editors women
who are a lot more distinguished than most of the rest
of the editors of that journal as expanding professional
opportunities for women. While few people write such
insulting statements, what is disturbing is the fact that
5Justice

Blackmun wrote this while contemplating the Equal Protection
Clause of the 14th Amendment during the 1978 case Regents of the
University of California v. Bakke.
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the evaluators behave as if it is OK, communicating to the
broader community that it actually is OK.
Needless to say how humiliating and discouraging it is
for women to constantly read things like that even in regards to the highest achievers in the community. I believe
people writing those things don’t necessarily genuinely
believe in the inferiority of women they mention in such
a disparaging way. It is just that few have done real diversity-related activities, and the most impudent ones among
the others feel compelled to list something, sometimes
also encouraged by the success of their federal support
applications, where they routinely include similar things.
Then, the clueless ones copy from their successful friends.
Luckily, many people never read those statements, but everyone who actually reads them as business as usual, will
only get their biases strengthened as a result.
I have always appreciated the inclusive atmosphere of
my community in mathematical physics, where I have long
felt a sense of belonging. Many people in this community
have, directly or indirectly, strongly contributed to the diversity and inclusion through both creating the respectful
climate and through their support and encouragement of
colleagues, in particular, of me, which has greatly enabled
my growth. It is crucial, however, that to them I was never
a commodity to be reported upon, as is implicitly encouraged by the diversity statements.
I strongly believe it is important to work on improving
climate and inclusivity in general, and some of the steps
already made in this direction have been good. For example, I am grateful for the education I received on internal
biases. I am someone who would not have had a chance in
academia if affirmative action had not existed when I was
hired in 1993. Yet, it was at the time when I had already
done some very important work, and preferential treatment
shouldn’t have been needed in my case, in an ideal world
without biases. I support efforts that encourage fairness
in the hiring process, and in particular open hiring committees’ eyes on all sorts of biases (gender, minority, lesser
institution...) that could affect their own evaluation as well
as some recommendation letters. Unfortunately, the focus
on diversity statements only takes attention away from this
important topic.
Moreover, I believe that at tenure track hiring, which
is largely about promise, the difficulties that affect most
women and minorities at the early stages should be taken
into account, in a sensible way. It may also be justified to
resolve some other ties taking into account the role model
considerations. However, I think that the often present push
to increase percentage of women beyond what is currently
reasonably warranted by merit, only multiplies the biases,
is very damaging for the community’s perception of women
as a group, and thus is very harmful for the climate. As one
example, I was recently on a committee to select the winner
of an important prize. It went to a female mathematician.
I am sure that most people who don’t closely know her
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or her work, when learning the news, thought “of course,
they wanted to select a woman.” Yet her gender had zero
influence on our considerations, there was no push on the
committee, and she was selected from all the applications
purely on scientific merit according to the prize criteria.
The value of this well-deserved prize is not at all the same
for her as it would have been if she was a man. As another
recent example, I was on a committee that had to select a
couple of graduate students. I suggested a student, arguing
that she was the most accomplished one on the list. As if not
hearing my arguments, a diversity-minded colleague immediately suggested to also add another female student, who
was one of the least accomplished. If both were selected,
what message would it have sent to them as well as the
other students? An unfairness present in some selections
inevitably leads to it being multiplied by a large factor in
people’s perception and viewed as a universal phenomenon, thus to highly increased prejudices. I don’t think this
is the desired outcome.
I also think it is good to hire people who will not have
a negative effect on the atmosphere, those who are supportive to students and colleagues, and not disrespectful,
indifferent, or discouraging. Yet, diversity statements are a
very poor, if not a counterproductive, tool for making such
a distinction. Genuine activities that lead to improved inclusion should definitely be valued, just like any other important service. Yet, if the word comes out that co-authoring
papers with women no longer counts, the same people will
rush to have some relevant diversity checkmarks. But will a
workshop for women run by a person who believes in their
inferiority be a positive contribution? In practice, much
of the diversity activism it would encourage will be fake
or tone-deaf, and ultimately only harmful to the climate.
In my own experience, some of the best contributors to
a positive climate have been strong mathematicians who
show interest in the work of others. An excellent example
is Jean Bourgain. He was interested in good mathematics
and showed zero prejudice. He strongly influenced careers
of a number of prominent men and women at formative
stages. He conveyed respect and always talked in a subtly
encouraging way. I knew the fact that I was a woman was
irrelevant to him, and all this gave me great inspiration and
encouragement. I see him as a great contributor to diversity
and an inclusive climate.
People with checkmark diversity activities would pass
the UC diversity rubric barrier. Would Jean Bourgain?
Svetlana Jitomirskaya
UC Irvine
(Received December 10, 2019)
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In Response to Prof. Abigail Thompson
Dear Sir/Madam,
Abigail Thompson’s article which appears in the December 2019 issue of the Notices of the American Mathematical
Society deserves a thorough airing.
I disagree, very strongly, with, in my view, its very limited
sense of the scale and scope of the mathematics community
and its conflation of the use of diversity statements in some
hiring practices for mathematics jobs with McCarthyism.
I recognize that the AMS has worked and continues to
work assiduously to address the issue of underrepresentation. However, the evidence, much of it documented and
disseminated by the AMS, makes very clear that the actual
outcomes, the results, i.e. are we as a community demonstrably more diverse than we were ten years ago, indicate
that much work still needs to be done in order for us to be
truly a community of equity and excellence.
In a deep sense, this essay, from a Vice President of the
AMS, even though Prof. Thompson makes clear that she
speaks for herself and not for the Society the article’s tagline
prominently identifies her as a Vice President of the AMS,
makes a compelling argument for the need for diversity
statements in hiring.
For context, consider the following questions: how many
tenured African American professors of mathematics are
there in the UC system? Closer to my home, how many
African American assistant professors do we have on the
tenure track in the entire CUNY system in mathematics?
At Medgar Evers College, where I have worked for almost
twenty-five years, we have two, yes two, tenured mathematicians of African descent. The pace of change, when viewed
from my vantage point is painfully slow. I note, for some
perspective, that Black Americans have received just one
(1) percent of the doctoral degrees in mathematics granted
over the last decade.
How do we change this?
We must become a community that holds, as a priority,
for the discipline of mathematics, the critical importance
of increasing the number of African American and other
mathematicians of color.
How do we do this?
It is evident that we must hire mathematicians who have
demonstrated some evidence of their willingness to work
on this challenge. I.e., if we are serious, our intent must
be accompanied by some supporting infrastructure, an
appropriate set of policies and practices aimed at achieving
our desired ends. Therefore, requiring that applicants write
some form of diversity statement is but a small piece of such
an infrastructure. A diversity statement is simply an element
of one’s Teaching Philosophy. It is not a political identity.
I close by reiterating: research requires new ideas; new
ideas come from new people. Excellence in mathematics is
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a function of diversity. We, the mathematical community,
elide this truth at our peril.
Be well.
Terrence Blackman
Associate Professor
Department of Mathematics
School of Science, Health & Technology
Medgar Evers College, CUNY
Visiting Professor
Department of Aeronautics & Astronautics
Massachusetts Institute of Technology (MIT)
Member, Executive Council, The National Alliance
for Doctoral Studies in the Mathematical Sciences
Building a New American Community in
the Mathematical and Statistical Sciences
https://www.mathalliance.org/

(Received November 27, 2019)

Letter to the Editor
Dear Editor,
I was delighted to see the December Notices of the AMS
publish Abigail Thompson’s thoughtful article. I was
equally shocked and disappointed to see the subsequent
attacks on the AMS. The AMS Notices did what it is supposed
to do: Promoted the open exchange of thoughtful opinions
on an important and controversial topic. Please continue
on your mission.
Regards,
Yannis Papakonstantinou
Professor of Computer Science and Engineering
UC San Diego
(Received December 10, 2019)

Differential Equations:
Techniques, Theory,
and Applications

Barbara D. MacCluer, University of Virginia,
Charlottesville, VA, Paul S. Bourdon, University of
Virginia, Charlottesville, VA, and Thomas L. Kriete,
University of Virginia, Charlottesville, VA
In this reader-friendly text, intended for a one or two
semester-long first course in differential equations,
techniques, theory, and applications are given equal
importance and are tied together by means of several
unifying themes. Applications are chosen from a wide
range of disciplines, from standard ones in physics
and engineering to those in the life sciences, where
mathematics is playing an increasingly important role.
2019; 874 pages; Hardcover; ISBN: 978-1-4704-4797-7; List
US$125; AMS members US$100; MAA members US$112.50;
Order code MBK/125.
A student solutions manual is available.

Differential Equations:
From Calculus to
Dynamical Systems
Second Edition

Virginia W. Noonburg, University of Hartford, West
Hartford, CT
This second edition of Virginia Noonburg’s best-selling textbook includes two new chapters on partial
differential equations, making the book usable for
a two-semester sequence in differential equations. It
includes exercises, examples, and extensive student
projects taken from the current mathematical and
scientific literature.
AMS/MAA Textbooks, Volume 43; 2019; 402 pages; Hardcover;
ISBN: 978-1-4704-4400-6; List US$75; AMS members US$56.25;
MAA members US$56.25; Order code TEXT/43

= Textbook
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Ancient Solutions
to Geometric Flows

Panagiota Daskalopoulos and Natasa Sesum
A major breakthrough in the history of nonlinear partial differential equations occurred in 2004 with Grigori Yakovlevich Perelman’s proof of the Poincaré conjecture and Thurston’s geometrization conjecture, which was
based on years of work on the Ricci flow by Richard Hamilton.
Thurston’s geometrization conjecture, considered to be
one of the most important problems in topology, is a
generalization of the Poincaré conjecture, stated by Henri
Poincaré in 1904. The latter asserts that any closed simply
connected three-dimensional manifold is topologically a threedimensional sphere. Simply connected means that any loop
on the manifold can be contracted to a point. Analogous
results in higher dimensions had been previously resolved
by Stephen Smale (in dimensions 𝑛 ≥ 5) and Michael
Freedman (in dimension 𝑛 = 4), who both received the
Fields Medal for their contributions to this problem. The
three-dimensional case that Poincaré stated turned out to
be the hardest of them all. Of the seven Millennium Prize
Problems that were stated by the Clay Mathematics Institute on May 24, 2000, the Poincaré conjecture is the only
Panagiota Daskalopoulos is a professor of mathematics at Columbia University.
Her email address is pdaskalo@math.columbia.edu.
Natasa Sesum is a professor of mathematics at Rutgers University. Her email
address is natasas@math.rutgers.edu.
Communicated by Notices Associate Editor Chikako Mese.
For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: https://doi.org/10.1090/noti2056
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one that has thus far been solved, though its proof was
envisioned by Richard S. Hamilton in the early 1980s.
The early 1980s was an exciting time for the development of nonlinear elliptic and parabolic PDEs. The
fundamental work of N. Krylov and M. Safonov on the
Hölder regularity for elliptic and parabolic second-order
equations in nondivergence form was opening new fundamental directions for the development of fully nonlinear equations. About the same time, geometric analysts
such as R. Hamilton, G. Huisken, R. Schoen, L. Simon,
K. Uhlenbeck, and S. T. Yau, among others, were developing new models of nonlinear elliptic and parabolic geometric PDEs, aiming to approach fundamental problems
in topology and geometry.
During one of the discussions between Hamilton and
Yau the idea of using the Ricci flow for the resolution of
the Poincaré conjecture was considered. The Ricci flow is
the analogue of the heat equation on a Riemannian manifold, evolving a metric defined on this manifold by its Ricci
curvature. Heuristically, the Ricci curvature is an intrinsic
quantity that measures how much a curved Riemannian
manifold deviates from flat Euclidean space in terms of
controlling the growth rate of the volume of metric balls
in the manifold. The diffusion character of the Ricci flow
tends to spread curvature out over the entire manifold.
Hence, one expects concentrations of large curvature to be
smoothed out, and in the long run the flow may converge
to a metric of constant curvature. A similar phenomenon
called the smoothing effect is one of the fundamental properties of the heat equation on ℝ𝑛 , itself the simplest model
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FEATURED TITLE FROM
Stochastic Games and
Related Concepts
T. Parthasarathy, Chennai
Mathematical Institute and Indian
Statistical Insitute, Chennai, and
Sujatha Babu, Chennai Mathematical
Institute, India
This set of lecture notes is based on a series
of ten lectures given by T. Parthasarathy at
the Chennai Mathematical Institute. Topics
in matrix and bimatrix games, stochastic games (finite, infinite,
and undiscounted), and cooperative games are covered.
The topics include the minimax theorem on the unit square,
a square root game, orderfield property, classes of stochastic
games, and product solutions for simple games. Most of the work
discussed/covered in this set of lectures includes work done by
Parthasarathy and his collaborators.
It is next to impossible to cover all the results related to stochastic
games and other topics. However, the book provides additional
references that interested readers can consult.

A publication of Hindustan Book Agency; distributed within the Americas by the American Mathematical Society.
Maximum discount of 20% for all commercial channels.
Hindustan Book Agency; 2020; 156 pages; Softcover; ISBN:
978-93-86279-79-8; List US$56; AMS members US$44.80; Order
code HIN/78

Titles published by the Hindustan Book Agency
(New Delhi, India) include studies in advanced
mathematics, monographs, lecture notes, and/or
conference proceedings on current topics of interest.

Discover more books at bookstore.ams.org/hin.
Publications of Hindustan Book Agency are distributed within the Americas by the
American Mathematical Society. Maximum discount of 20% for commercial channels.
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Find the

PROGRAM

that’s right for you!

Find Graduate Programs in the
Mathematical Sciences is a
convenient source of comparative
information on graduate programs in the
mathematical sciences for prospective graduate
students and their advisors.

Search and sort by
• specialties
• degree type (Master’s or PhD)
• size (PhDs awarded)
• locations (US & Canada)

Compare information on
• financial support
• graduate students
• faculty
• degrees awarded
• featured listings

Visit:
www.ams.org/FindGradPrograms

EARLY CAREER
The Early Career Section offers information and suggestions for graduate students, job seekers, early career academics
of all types, and those who mentor them. Angela Gibney serves as the editor of this section. Next month’s theme will
be research.
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education levels.1 This matches my own anecdotal observations: Despite the tremendous quantity of good advice
available today on succeeding in graduate school, student
anxiety levels seem higher than ever. In recent years, I’ve
met several PhD students worried about their future to the
point of incapacitation.
Certainly, we professors need to think about how to
systematically improve our programs to address this issue,
which is of course connected to deeper societal issues.
But in this column, I hope to share some simple words of
comfort gathered from many conversations with successful
and happy alumni from the University of Michigan’s math
PhD program.
First, there has never been a better time to find
mathematically satisfying and highly paid work. The
data revolution has created a tremendous demand for
high-level research mathematicians.2 Mathematicians do
deep work in cryptography3 at national labs, conduct research on topological data analysis4 (and its applications,
for example, to fighting money laundering and fraud5),
develop artificial intelligence for better tumor detection,6
run their own businesses, and enjoy basic research jobs in
quantum computing.7 Highly trained mathematicians are
desperately needed in data-intensive fields8 and will be of
critical importance in solving pressing global challenges
such as climate change9 and cybersecurity.10 Mathematics
PhDs can and do find meaningful mathematical careers in
finance, technology, consulting, K–12 education, public
policy, public service, and social justice work.
Countless Michigan math PhDs have shared with me
that they love their jobs in industry. One combinatorist who
published many research papers during a high-powered
postdoc now lives in San Francisco teaching and researching machine learning at a large tech company. He told me:

Karen E. Smith

1https://www.insidehighered.com/news/2018/03/06/new-study

Several recent studies point to a mental health crisis among
graduate students, who suffer much higher rates of anxiety
and depression than control groups of peers with similar

competition, and productivity, Report, May 2011.

Karen E. Smith is M. S. Keeler Professor and Associate Chair for Graduate
Studies in the Department of Mathematics, University of Michigan, Ann
Arbor. Her email address is kesmith@umich.edu.
For permission to reprint this article, please contact: reprint-permission
@ams.org.
DOI: https://dx.doi.org/10.1090/noti2064
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-says-graduate-students-mental-health-crisis
2McKinsey Global Institute, Big data: The next frontier

for innovation,

3bit.ly/2r2Tz6U
4bit.ly/385c0Zs
5https://www.ayasdi.com
6bit.ly/34QKzQM
7https://www.dwavesys.com/quantum-computing
8https://mck.co/2Rg07cS
9https://www.ams.org/fcarc-climate
10https://www.csis.org/analysis/cybersecurity-workforce-gap
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“If I had had any idea of how easy it is for a math PhD to
find a fascinating six-figure job in an amazing city, I would
have worried less and enjoyed my academic career more.”
Of course, being a math professor is a great gig for those
of us who especially love teaching. But it is only one of the
many great jobs for PhD mathematicians, and one of the
harder jobs to land. The recent AMS hiring survey11 makes
clear that if you are determined to be a math professor, you
may have little ability to choose where you live, you may
have to compromise on the preparation of the students you
wind up teaching, and it may be some time before you can
really settle down. On the other hand, it is easy to step off
the academic track at any time, so feel free to enjoy your
research and teaching with confidence that you have many
career options.
No special preparation is required: with an open mind
and the internet, you will easily find resources, such as the
BIG Math Network,12 to help you understand the landscape
of math jobs in business, industry, and government. You
can quickly pick up skills through Coursera or training
programs such as the IMA math-to-industry bootcamp.13
Just by talking to alumni or old conference buddies, you can
learn about the amazing things people like you are doing
with their mathematics training in nonacademic settings.
You will also learn that your PhD work builds many transferable job skills, such as public speaking, technical writing,
the ability to manage a complex project, mentoring, and
fortitude in the face of technicalities.
Even if you are certain you will become a research math
professor, please be open-minded about nonacademic career opportunities so that you can better advise your own
students someday; for simple numerical reasons, most of
them are unlikely to become a professor like you.14 Call
out people who use phrases such as “they’re leaving math”
to describe someone who has chosen a nonacademic path.
It is absolutely reasonable to seek a job in a particular city,
or to strive to make a more immediate impact on society,
or even to want to make a lot of money. Likewise, it is
completely acceptable to try out an internship for a summer or longer. In fact, I’ve found that students who have
worked for a year before graduate school are often happier
and more productive—they better appreciate the student
lifestyle and have a more organized work ethic. Don’t get
brainwashed by our culture into thinking that academia is
the only respectable career for a math PhD.
Second, you can enjoy math right now. Working on a
PhD is an amazing opportunity to immerse yourself in the
study of a beautiful subject for half a decade while (usually)

making a living wage. This is a tremendous privilege, provided only by the most enlightened of human societies and
available only to a select elite. Relish it! Enjoy the freedom
to think about whatever you want, whenever you want, and
with almost anyone you want.
It helps, I think, to view your PhD program as an opportunity to get paid to be a scholar now rather than as job
training. The goal is not to “find a job” at the end, but rather
to delve deeply into your intellectual passion and make
your own contribution to humankind’s most sophisticated
creation, mathematics.
Completing a PhD is a significant achievement worth
celebrating in its own right, independent of what comes
after. With a PhD in mathematics, be confident that your
degree will be highly valued and that rewarding careers
await. You can sort out the details later.
Most importantly, have a life! You will be in a PhD
program, or PhD-followed-by-post-doc-program perhaps,
for a substantial percentage of your adult life. Enjoy that
life. Do not compare it to the lives of others. Deepen your
relationships, build community, enjoy art and music, give
your time and energy to others, take care of your emotional
and physical health, connect with nature, pursue a hobby,
have children if you want. Graduate school is not just one
phase to be endured, putting your life on hold until you
are “done.” It is your life during your very best young adult
years.
Never have I heard an alumnus say that they wish they’d
done more textbook exercises or read one more preprint.
Many, however, have confided that they wish they’d wasted
less time worrying. Your future is bright. There is so much
math and so much life to enjoy right now!

Karen E. Smith

Credits

Author photo is courtesy of the author.

11Report

on 2017–2018 Academic Recruitment, Hiring, and Attrition,
by Amanda L. Golbeck, Thomas H. Barr, and Colleen A. Rose, February
2020 AMS Notices.

12https://bigmathnetwork.org
13https://www.ima.umn.edu/boot-camp
14https://www.ams.org/2017Survey-NewDoctorates-Report.pdf
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Preparing Doctoral Students
for a BIG Career Path
Lisa G. Davis
One day my PhD student stated, “I don’t think I want
a job like yours. I don’t want to teach. What do I do?” I
replied with the typical suggestion that she should think
about working at a national lab, but my answer lacked any
further depth and specific actions. Like many university
professors, I have spent my entire career in an academic
setting. A long-time member of SIAM, I’m embarrassed to
admit that I couldn’t give my student a good description
of how to become a nonacademic mathematician. That
student pursued a career at a national lab, and she taught
me a lesson about advising. Over the years, I’ve developed
a mentoring style that considers the student’s mathematical
interests and goals as well as the student’s career goals. This
article describes some things I’ve learned about training and
mentoring doctoral students who choose to pursue a career
in business, industry, or government (BIG).
The AMS Annual Survey provides the discipline with
insightful information on the career paths of our doctoral
students through its section on the Employment Experiences of the New Doctoral Recipients (EENDR) Survey. The
section contains information on the employment status of
new doctoral recipients within the US. The report presents
data for the number of recipients employed in each of three
sectors—academic, government, or business/industry. It
also includes data for the previous five years, and upon
quick inspection, one finds that roughly half of the respondents to this survey obtain their first job in the academic
sector while the other half obtain employment in the BIG
sector. Half of our students are pursuing BIG careers, and
yet I find that many academicians are more focused on
generating a fleet of mini-me’s than helping their students
navigate their own career path. Traditionally, many mathematical sciences departments within PhD-granting institutions structure doctoral student duties around teaching
mathematics or statistics. Far fewer have focused curriculum
or established programs centered around preparation for
a BIG career path.
Within the last ten years, the mathematics discipline has
invested in the development of resources to help students
and their mentors find the career path that best aligns with
individual interests. Below is a list of resources that can be
useful in achieving this goal.
Lisa G. Davis is a professor of mathematics at Montana State University in
Bozeman, MT. Her email address is lisa.davis@montana.edu.
The author wishes to acknowledge funding from NSF DMS-1748883.
DOI: https://dx.doi.org/10.1090/noti2067
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Professor Educate Thy Self
Programs funded by the MAA, NSF, NSA, and others have
developed training programs and recommendations for
best practices that teach faculty to mentor both undergraduate and graduate students aiming for an industrial career
path. The PIC Math program (Preparation for Industrial
Careers in Mathematical Sciences) https://www.maa
.org/programs-and-communities/professional
-development/pic-math teaches faculty how to establish

industry connections that provide research experiences for
their students to work on real-world BIG problems. Program participation requires a time commitment from the
faculty and students, but the lessons learned can pay off for
many future students as academic-industry relationships
are established and cultivated by the faculty member.
In 2018, SIAM published the BIG Jobs Guide written by
the founders of the BIG Math Network. The book contains
good advice for students and for mentors on various aspects
of preparation for a BIG career path. Tips on coursework
choices, vita construction, securing internships, and the job
search are included in the book. The BIG Math Network
website https://bigmathnetwork.org contains blog
postings from mathematicians who have pursued BIG
careers, along with resource pages with suggestions for students and departments to help facilitate student transition
into these careers.

Interdisciplinary Relationships
Leverage interdisciplinary faculty relationships within
the institution to give students opportunities to work on
research projects with an interdisciplinary component. Currently I’m the PI for a program at MSU called the MonTana
Partnership for Enriching mAthematical Knowledge and
Statistical skills (MT PEAKS) that is funded by the NSF. The
program is a partnership between the Department of Mathematical Sciences and the Materials Science PhD program
on campus. It enriches doctoral students’ training through
participation in activities that foster collaboration on interdisciplinary research projects and internships with BIG
partners. Students participating in this program are exposed
to cutting-edge research in a Materials Science laboratory,
and they learn to interact with researchers from a variety
of disciplinary backgrounds. Learning to communicate
science with those who use discipline-specific language
is a valuable skill that mathematics and statistics students
don’t typically develop in their traditional graduate training. The faculty and students involved in the projects forge
relationships that extend well beyond the life of the initial
research project, and these relationships can lead to future
external research funding to support future student projects.
Anecdotal evidence indicates that these activities prepare
students for internships with BIG partners; indeed, the
activities may even increase the variety of internships in
which these students may be eligible to participate. Since
the nature of so much industry work is interdisciplinary
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and team-based, these activities provide a foundation for
students to pursue a BIG career if they choose to do so.

National Labs
National laboratories provide a wide variety of internship
and career opportunities for students who find scientific
and interdisciplinary research projects appealing. There are
seventeen national labs run by the DOE across the US, and
opportunities for students to attend lab summer schools
or internships are numerous. The programs give students
short-term exposure to a government lab setting, and students can gauge their level of interest in pursuing that type
of career after the experience. Doctoral students who excel
during their internship increase the likelihood of landing
a postdoctoral appointment within the same group or at
the same lab if the interests of the group align with those
of the student.

Career Fairs
Colleges and universities often host career fairs during the
academic year. Invite a BIG representative with technical
background in mathematics or statistics to speak in your
departmental seminar while they are visiting for the career
fair. These representatives typically have some team lead
experience and can give students advice on the crucial
skills needed to work at that company or even within that
industry. They are often pleased to combine the career fair
trip with an opportunity to discuss technical aspects of
their work. This allows interested faculty and students to
establish a professional contact with the guest. Cultivating
these contacts increases the likelihood that students secure
internships or positions within that organization in the
future.

relevant coursework and skills that BIG employers find
most attractive. Alumni also know your program, and they
can act as formal or informal advisory board members to
help academic departments make changes to curricula or
other programs that will benefit future alumni.

Final Thoughts
This article contains just a few suggestions for helping
doctoral students to chart a purposeful path towards a
BIG career when that is the direction that appeals to them.
As mentors, it’s our job to listen to our students’ goals
and sometimes to help them identify the career path that
best fits their own personality and lifestyle. Engaging in
a variety of experiences during graduate school is a great
way for students to try out a few career directions before
committing to any one of them. The difficulty is always in
balancing the amount of time a student spends on these
experiences versus their own coursework and dissertation
research. Among faculty, there is a wide range of opinions
on the long-term value of these experiences, and I think
that mentors should encourage individual students to
assess that value for themselves. That requires mentors to
be familiar with a number of options that are available to
students, and then we can give an appropriate response the
next time they tell us that they don’t really want to grow
up to be like us.

BIG Speakers
Academic departments can host colloquium speakers from
BIG. During their visit, speakers can interact with students
informally to share their experiences and to discuss BIG
career options. If the speaker is local to the area, it’s an
inexpensive activity. I happen to be at an institution that
is geographically isolated, and speaker travel is expensive
for the institution and time-consuming for the speaker.
SIAM Student Chapters are a great mechanism to help fund
speaker travel costs for those departments with limited
budgets. Getting students involved in these events can give
them agency in the decisions. Be sure to set aside time for
students to interact with the visitors in an informal setting.
Graduate students who help spearhead and organize these
activities develop leadership skills that benefit them no
matter their career choice.

Lisa G. Davis

Credits

Author photo is courtesy of the author.

Alumni
Leverage connections to alumni who have chosen a career in industry or government. Former doctoral students
may enjoy mentoring current students through advice on
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Opening the Black
Box: Applying for
Government Jobs
Jennifer Pearl
Applying for a government job can be daunting—even for
me, someone who has spent years working in the federal
sector. The government job application process can seem
like a black box, and the complexity of various rules and
designations can be overwhelming. At the same time, there
are extremely rewarding opportunities for mathematical
scientists in the federal sector that can have a huge impact
on key challenges for our country. Here are some high-level
tips on how to navigate this landscape. As with most job
searches, a two-pronged approach is useful: information
gathering by looking online coupled with conversations
with individuals who actually work at target organizations.

Most federal government jobs—positions in the government where the person hired is to be a federal employee—
are posted officially in at least two places: on www.usa
jobs.gov and on the agency website for the agency where
the position is posted.
First, let’s talk about USAjobs. The USAjobs site has an
overarching search function right on top, and a quick search
for “math” gives hundreds of posted jobs in diverse agencies such as the Air Force, Department of Energy, Bureau
of Labor Statistics, Food and Drug Administration, Department of Veterans Affairs, Federal Aviation Administration,
Federal Bureau of Investigation, National Oceanic and
Atmospheric Administration—and the list goes on. See the
screen shot in Figure 1. Now unfortunately, not all of these
will really be for mathematicians or statisticians—some
will only have math as a keyword somewhere in the job
description and may not actually be applicable at all. Also,
some postings may be a “Public Notice” or other designation and not actually delineate a particular job, so careful
attention to detail is required. On a quick review the day I
searched, only about 20 of the 300+ listings were actually
jobs geared for professional mathematicians or statisticians.

Figure 1.
Jennifer Pearl is a mathematician and the director of the Science & Technology Policy Fellowships program at the American Association for the
Advancement of Science. Her email address is jpearl@aaas.org.
DOI: https://dx.doi.org/10.1090/noti2066
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Figure 2.

And there are other jobs for which mathematical scientists
would be great candidates but which don’t come up in this
kind of search.
So USAjobs is an imperfect tool, but it is a system that
must be navigated. Use the filters to help narrow down
the choices. Clicking on a particular job will lead to a full
description of the position, including eligibility (see the
screen shot in Figure 2). Applicants can develop profiles,
save searches, and receive notification when jobs matching
their specifications are posted.
A key aspect of applying to government jobs is the eligibility criteria—some positions will be open to the public,
and some will be open only to veterans or to individuals
who have prior government experience. The Air Force job
noted above is open to the public. The eligibility statement is the real deal—it is not worth applying unless the
eligibility is met. The closing date is also the real deal: late
applications are not usually accepted.
Further investigation of the position page will lead to
information that describes the job duties, requirements,
and how to apply. The most competitive applicants generally follow the instructions exactly, with cover letters that
are detailed, long, and address all of the requirements.
Oftentimes, a button to “Apply” is located on the right
side of the page.
Federal jobs are also usually posted on the website of the
agency where the position is housed, and the best way to
find those agency-specific websites is often by searching online for “jobs at NIH” to find https://hr.nih.gov/jobs
or “jobs at NSA” to find https://www.intelligence
careers.gov/nsa/index.html or “jobs at NSF” to find
https://beta.nsf.gov/careers/openings. There will
be some duplication between USAjobs and the agency-specific sites, but you also might find unique opportunities on
either one. Again, the eligibility, qualifications, and closing
514

dates are serious. Pay close attention and adhere to them.
Finally, employment-related search engines, like Indeed,
also comb through government job postings, and they are
often a good source of federal positions.
A government job is not the only path to the federal
sector. For example, organizations that receive government
contracts often hire mathematicians (for example, Booz
Allen Hamilton, https://www.boozallen.com/; SAIC,
https://www.saic.com/ ; and MITRE, https://www
.mitre.org/). There are several fellowship programs to
bring new talent to support the federal sector, and applications from mathematicians are welcome and encouraged
for many of these. The government’s Presidential Management Fellowship (https://www.pmf.gov/), the Science
& Technology Policy Fellowships program (http://www
.stpf-aaas.org/) run by the American Association for
the Advancement of Science, the Christine Mirzayan Fellowship (https://sites.nationalacademies.org/pga
/policyfellows/) run by the National Academies, and
the Zintellect (https://www.zintellect.com/) database
of opportunities offered by Oak Ridge Associated Universities are good places to start.
Now, reading a website (that is not always easy to navigate) generally does not tell you everything you might
want to know about working at a government agency. To
augment the online searching, it is usually exceedingly
helpful to have a conversation with a person who actually
works at the agency of interest. Mathematical scientists
in the federal sector go to conferences regularly, and that
is a great opportunity to make connections, ask what it
is like, and request a phone call or follow-up discussion.
Professional societies such as the American Mathematical
Society, through its BIG Career Development initiatives,
or the career resources of the Society for Industrial and
Applied Mathematics or the Mathematical Association of
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America are also good launching pads. Don’t be afraid to
reach out and request a conversation.
In a nutshell, my advice is to make enough contacts so
that when you do apply for a job, you can ask a neutral
but knowledgeable party to read over your materials before
you submit. And have patience with the online systems:
consider them a “necessary evil” to get you where you want
to be. Good luck!

Jennifer Pearl
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Author photo is by Kat Song, AAAS.

Early Career Paths at Los
Alamos National Laboratory
Mary Frances Dorn, Daniel O’Malley,
Harsha Nagarajan, Navamita Ray,
and Andrew Sornborger
We represent a selection of early career staff at LANL with
backgrounds in mathematics. There are many possible
paths to a position at LANL. The lab has very active graduate research and postdoctoral programs, and it is not
uncommon for graduate students to become postdocs, who
can then be “converted” to staff. Conversion from being
a postdoc is not the only route to a position at LANL, nor
is it a guarantee, but most of us did postdocs here before
becoming staff. Being a postdoc here also gives you an idea
of whether you’d like living in northern New Mexico, a
Mary Frances Dorn is a scientist in the Statistical Sciences group at Los
Alamos National Laboratory. Her email address is mfdorn@lanl.gov.
Daniel O’Malley is a scientist in the Computational Earth Science group at
Los Alamos National Laboratory. His email address is omalled@lanl.gov.
Harsha Nagarajan is a staff scientist in the Applied Mathematics and
Plasma Physics group (T-5) at Los Alamos National Laboratory. His email
address is harsha@lanl.gov.
Navamita Ray is a scientist in the Applied Computer Science (CCS-7) group
at Los Alamos National Laboratory. Her email address is nray@lanl.gov.
Andrew Sornborger is a scientist in the Information Sciences group at Los
Alamos National Laboratory. His email address is sornborg@lanl.gov.
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rugged, beautiful, and somewhat remote area. It is important to say here that citizenship is not a requirement for
many of the positions at the lab. The lab historically and
currently welcomes investigators from all over the world.
LANL offers a broad spectrum of mathematical challenges that are largely problem driven. Particularly to those
who feel that academic mathematics can be stove-piped,
with a focus on deep but not necessarily broad expertise,
the LANL environment gives the flexibility to move and
grow in many different directions. The lab encourages a
team-based approach to problems, which not only enhances the breadth of our approach to solving problems,
but also gives team members access to new fields. From the
outside (academia), however, it can be difficult to see how
fields map between academia and the lab. This is one of the
reasons that having interaction with the lab as a graduate
student or postdoc can be helpful in understanding if the
environment would be a good match for you.
An important advantage of working at the lab is our high
visibility both in academia, as well as in industry and the
government. Because of its mission-driven projects, LANL,
and more broadly the Department of Energy Laboratories,
help set research directions that are picked up by researchers
in academia. For this reason, many lab staff have worked at
LANL for a number of years, then have transferred into academia after having set the agenda for their field of expertise.
Below, we will share some of our experiences, opinions,
and reflections in order to give the reader a feel for our own
early career experiences.
Mary Frances Dorn: I joined the Statistical Sciences Group
at LANL as a staff member straight out of a PhD program in
statistics at Texas A&M University. I got into mathematics
in college because I enjoyed problem solving, and at LANL
I’ve found an endless supply of interesting, challenging, and
consequential problems. These days, I spend most of my
time modeling extreme weather events and their impacts on
energy infrastructure, improving estimates of uncertainty
for material equations of state, and developing statistical
methods for nuclear proliferation detection.
I work in a well-established group of statisticians whose
collective areas of statistical research include reliability, design of experiments, computer model calibration, Bayesian
methods, spatio-temporal modeling, statistical learning,
and more. It’s a bit like an academic department, but every
member of the group is first and foremost engaged in interdisciplinary collaboration and applying statistical methods
to real (and often messy) problems. Nobody works in a silo,
and I can always find a colleague to brainstorm a problem.
The research environment is definitely more collegial than
competitive, and my fellow early career staff and I receive
lots of informal mentoring from senior group members.
There is more than one model for being successful as a
statistician at LANL, and I would encourage any students
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interested in a career in problem-driven applied statistics
research to come spend a summer out here to learn more.
One misconception that people have about the labs is
that the research done here stays here. This is far from the
case. We publish, participate in and organize conferences,
and collaborate with academic researchers around the
world on challenging problems inspired by the lab’s work,
and many of our senior staff are recognized as leaders in
the profession. We routinely host academic researchers as
part of our seminar series, and we have a cohort of students
each summer (many of whom return summer after summer
while students, or on a more permanent basis as postdocs
or staff scientists). Even though we live in beautiful, remote
northern New Mexico, we are very much at the heart of the
statistics research community.
Daniel O’Malley: Life as an early career scientist at LANL
is generally good. There are plenty of opportunities to advance your career and research at present due to retirements
and robust funding levels. Additionally, one does not have
to worry about the tenure process. The day-to-day work of
an early career scientist like myself is focused on research,
writing (papers and proposals), and mentoring (students and postdocs). There is a competitive aspect to the
environment, but I find it to be more cooperative and collaborative. It is a great place to do interdisciplinary research,
drawing on expertise from scientists across multiple fields
and/or integrating theory and experiment. A notable downside that disproportionately impacts early career scientists
is the lackluster parental benefits, but this situation has
improved recently and will hopefully continue to improve.
For anyone interested in making a career at LANL, I
would recommend getting a foot in the door early. Postdoc
positions often lead to staff positions, graduate assistantships often lead to postdocs, etc. I consider a postdoc at
LANL to be more comparable to a tenure-track faculty position than a university postdoc position. This is because
successful postdocs at LANL often have the opportunity to
“convert” to a permanent position (akin to getting tenure),
and LANL postdoc salaries are competitive with many assistant professor positions.
Harsha Nagarajan: I first heard about the US National
Labs, particularly Los Alamos, during my PhD days when
I read the popular book of reminiscences by the physicist
Richard Feynman, Surely You’re Joking, Mr. Feynman. Though
I wasn’t a physicist myself, I always had a fascination for
Los Alamos and New Mexico since I had read the book.
Later, once I was about to complete my PhD at Texas A&M
University, I found LANL at the career fair, where they
were particularly looking to hire United States citizens.
Hence, I was under an impression that the National Labs
were not meant for foreign nationals. However, given my
background in operations research, graph algorithms, and
control theory, as I was looking for potential postdoctoral
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positions, I found an interesting opening (on the LANL
jobs website) to work on network science problems with
applications to energy infrastructure system problems at
LANL. Once I applied, I was pleasantly surprised to hear
back from a LANL scientist that I could indeed visit LANL
and present my PhD work, after which I did receive an
offer from the Center for Nonlinear Studies to pursue my
postdoc work. To summarize, if you are a foreign national
PhD student looking for potential positions at a national
lab, and assuming that your thesis topic is not related to
sensitive areas like nuclear security, etc., there is a very
high chance that you will find an opening where you can
be hired. Particularly, the theoretical (T) division at LANL
is very flexible in hiring foreign nationals, provided your
research aligns with the ongoing projects.
As an early career scientist, I was always excited to work
on problems that are both fundamental in nature and also
had direct relevance to real-world applications. In contrast
to the folklore that most of the fundamental work happens
at academic universities and all the documentation and
implementation work happens at the labs, I realized it was
actually a fine balance between these two at LANL. To give a
better context, my research work here at LANL is focused on
development of theory and algorithms towards better and
smarter electric grids. As we all know, “Changing a system
in the electric grid is like upgrading an airplane while it
is flying,” thus making it very hard to get your algorithms
implemented in real-time grids. However, an advantage of
being at the lab is the access to test the developed methodologies on real grid data and the communication access to
the system operators who handle the grids on a day-to-day
basis. Hence, this makes it easier for a scientist from a lab to
demonstrate the importance of science-based methods to
operate grids, in contrast to the time-tested ad hoc methods.
Further, working at the lab, it will also be surprising to see
connections of one’s research areas in various unexpected
applications. Hence, considering all these aforementioned
reasons, working at a national lab as an early career scientist
can be a great opportunity to further the frontiers of science.
Navamita Ray: My path to LANL involved joining the lab
as a postdoctoral researcher and conversion to a staff position later. While some postdoctoral positions do require
citizenship, there are ample postdoctoral and graduate
student internship/researcher opportunities for foreign
nationals at the lab. The postdoc position I applied to did
not require citizenship.
There is a multistage approach to research at LANL that
I personally find very appealing. First is the fundamental
focus through programmatic research on developing methods that target real applications that have direct impact on
actual design policies. It is always motivating to know that
your work has been used to achieve some practical goal.
Second, the lab also provides excellent opportunities to
explore newer and upcoming research areas through its
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LDRD Exploratory Research, Directed Research, and Early
Career Research funding programs. A wide range of research
areas (advanced numerical analysis, quantum computing,
machine learning, fluid dynamics, statistics, etc.) in mathematics are pursued at the lab, mostly driven by various
applications that the lab is interested in.
The model of work that I have been part of involves
collaborations within and between medium-sized teams. I
have found such team collaborations extremely beneficial
in terms of getting valuable insights from more experienced team members, both for technical and nontechnical
questions, with substantial encouragement to pursue my
personal goals within project-specific goals. I have found
the lab to be very open to collaborations across different
research areas and have been able to extend my core expertise to research areas that I have never worked on before by
forming collaborations with staff who have very different
research backgrounds than mine.
Andrew Sornborger: Compared to my colleagues above, I
took a somewhat longer path to LANL. With a PhD in cosmology and subsequent work in quantum computing, then
a switch to neuroscience, my career has taken me through
a wide range of fields and interests. Over the course of my
career, I have had faculty positions in two mathematics
departments and an engineering school. I am largely recognized as a mathematician (as opposed to a physicist)
only because theoretical neuroscience is typically done by
applied mathematicians. I learned about a position at the
lab via a lucky encounter at a conference. This relatively
quickly (in bureaucratic terms) led to my position. I have
been at LANL for two years, but my perspective is less that
of an early career scientist and more of a mid-career recruit.
For someone like me, LANL is a dream job. The breadth
of interesting projects here is staggering, and the concentration of expertise is probably unique. One of the things that I
have benefited from at the lab is the management structure.
Here, a manager does not control a pot of money. They are
largely responsible for helping connect researchers with
funding streams. When I arrived, I expected to largely be
doing work in neural computing, one of my specialties. But
once my management learned that I also had a background
in quantum computing, they connected me with quantum
computing researchers here. We quickly developed projects
to work on, and, if anything, this aspect of my research has
become more dominant than my neural computing work.
We now have LDRD and DOE program funding to pursue
a number of compelling research projects.
My position has led me to become involved in crossDOE lab research teams. This type of work is encouraged
by the DOE and has helped me and my collaborators
broaden our impact. LANL has given me the opportunity
to be involved in a number of situations in which I and my
collaborators have been able to set a research direction that
quickly gained recognition for mission-driven problems.
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The lab is an active place. Graduate students arrive en
masse during the summer, and I have found that this is
one of my most productive times for research. The quality
of both graduate students and postdocs here is very high,
and this makes it rewarding to work with and supervise
research projects. This is also one of the reasons that the lab
has such a broad reach in the research life of the country
and the world. Past students and postdocs often retain close
relationships with the lab, helping cross-fertilize academic
and lab research goals.

Mary Frances Dorn

Daniel O’Malley

Harsha Nagarajan

Navamita Ray

Andrew Sornborger
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Becoming a Statistician
Abbe Herzig
One of the best things about being a statistician is the
broad variety of places where statistics is used. As an applied statistician, each new project required me to learn
something new: a little taste of medical research, air quality,
engineering, social policy, law. Sometimes I’ve had to dive
into statistical theory in order to apply or even develop
appropriate methods. This variety has kept me learning
and never let me get bored. Unlike some of my friends
who dreaded Monday morning, I’ve (almost) always been
eager to start the work week because my work was always
changing and challenging, and there were interesting things
to do. I have also learned a few things about building a
career as a statistician.
Look beyond the coursework. When I was in graduate
school, I didn’t know quite what statistics was as a subject
of study or as a profession. I earned a master’s degree in
statistics because I wasn’t sure what I wanted to do and one
of my professors suggested it. The coursework didn’t really
excite me, and I thought that once I finished my degree I’d
find something else to do. After all, any master’s degree is
a good job qualification, whether or not it is directly related to the job (this is the case in all of the mathematical
sciences, though not for all types of jobs). At the end of
my last semester, with the end in sight, my adviser invited
me to assist him as a consultant to the Legal Defense Fund
of the NAACP, analyzing salary data for an employment
discrimination lawsuit against a major US firm. Through
that project, I was doing work that would directly help
people, and the work gave me a glimpse into the workings
of a lawsuit, which captured my attention in a way that my
coursework didn’t.
That is when I began to discover the many interesting things that my mathematical and statistical courses
prepared me for. As in many fields, coursework provides
necessary training, but it doesn’t always reflect the beauty
and fascination of the work.
You don’t need to know where you’ll end up, just where you
want to begin. Statistical and mathematical thinking are
needed practically everywhere. Some of the largest employers of statisticians are pharmaceutical and insurance firms,
but there are also many other employment options, particularly given the ubiquity of “big data” and data science.15 As
you gain experience in statistics, your skills and knowledge
Abbe Herzig is the director of education at the American Mathematical
Society. Her email address is ahh@ams.org.
15As far as I can tell, the difference between statistics and data science is that

the latter uses sophisticated software and database tools to apply statistical
and other quantitative reasoning to today’s large datasets (“big data”).
DOI: https://dx.doi.org/10.1090/noti2063
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can be applied to an increasing number of things, and the
path forward can take unexpected turns.
My first job after graduate school was at Brookhaven National Labs, where I provided statistical support for medical
research. When I went back to graduate school for a PhD,
one of my professors was the lead statistician in the consumer product testing division of Consumer Reports (CR).
At the end of the semester I got the courage to ask him for
some consulting work, and that led to many years on the
staff of CR, analyzing data from large-scale surveys on the
reliability of cars, and designing, analyzing, and interpreting product tests ranging from car batteries to pantyhose
to lawn mowers. CR eventually branched out into health
care, and I built ratings of doctors, hospitals, and other
healthcare products and services. This experience helped
me learn about metrics of health care quality, which qualified me for a position at 3M Health Information Systems
(HIS), where I trained healthcare advisers in interpreting
data and transforming it into actionable information for
executives in healthcare organizations, and translated
complex quantitative ideas between health economists and
software engineers who were building large-scale data applications to support improvements in healthcare quality.
My statistical skills were invaluable to me as a researcher
in math education, allowing me to conduct quantitative
research by collecting my own data, and to train graduate
students in being effective consumers of research.
Each step in this path helped prepare me for the next
step, and yet the journey has not been linear. You really
don’t need a plan about your entire career; at each step, you
just need to find the next interesting thing to do.
Use data analytics and statistics to learn what data has to
say. There is a common misperception about statistics and
data science. Crunching numbers is an important part of
the work, but designing effective research plans to collect
meaningful data and interpreting that data to transform it
into a useful form are all essential to applied statistics. A
dataset is just a set of numbers which doesn’t really mean
much on its own. A statistic gets us a few steps closer to
something meaningful by summarizing data, but only once
the statistics are interpreted in the context of the original
scientific (or other) problem do we have information. When
that information is used to make decisions or to understand
something, we have built knowledge.
An applied statistician is like a detective, following a
trail of quantitative clues to solve an important problem. A
statistician looks at data as many different ways as possible
until she is confident she knows the story the data has to
tell. Then, she chooses the most straightforward way to
present the findings to others. Being an effective statistician
or data scientist is so much more than building code and
mucking around in data—statistics is the science of extracting meaning from data, and for me, that’s the really fun
part. Before diving into any dataset, learn where the data
comes from, what it represents, and the research question
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or goal of the project. Without that, you’ll be limited in
the insights you can find in the data. It also allows you
to give feedback to collaborators about the strengths and
weaknesses of the data and the types of questions it can
or cannot answer. Curiosity to learn about the data and
its interpretation and presentation makes a statistician
valuable to a team.
Strong communication skills open lots of doors. At Consumer
Reports and 3M HIS, I interpreted complex quantitative
information for a variety of nontechnical audiences. I
worked closely with engineers, scientists, writers, and editors to translate data into information that was engaging
and useful for the end-user, including magazine readers,
insurance company executives, scientists and engineers,
administrators, and journalists. I worked hard at statistics,
and even harder to learn to write well and to make effective presentations, and I developed expertise in translating
data into information. This expertise allowed me to do
some pretty interesting things alongside my mainstream
career path, such as working as a consultant for the United
Nations Statistics Office on the presentation of data about
the health, economic, and educational status of women
around the world, and for the Urban Institute about crime
and economic mobility.
The way you might discuss quantitative information
with a statistical colleague is different from how you
would write a report for nontechnical consumers or for
an executive of a health insurance company. There are
standard practices in different disciplines about how to
describe statistical work in published articles and scholarly
presentations. Successful communication depends on the
type of communication, and also on knowing who you are
communicating with. For example, when I worked on the
discrimination lawsuit I described earlier, we had to present
our findings to a judge who would decide the outcome of
the case. There is a complicated history of using statistics in
court, and many judges and lawyers are hesitant to rely on
statistical evidence if they do not clearly understand it. We
were confident we had found evidence of discriminatory
practices at this employer, and were committed to helping
the judge understand how we drew that conclusion. Our
particular challenge was how to explain statistical significance concisely to a nonexpert. Significance is all about
probability, and probability is challenging for some people
to understand. Our attorneys suspected that the judge was
a card player, and that gave us our opening to present our
results by comparing them to the probabilities of various
poker hands. It worked, and the Legal Defense Fund won
the case.
The ability to make the information contained within
data accessible to your audience can differentiate you from
other statisticians and lead to many interesting professional
projects.
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Concluding thoughts. Communicating about quantitative
information has become the cornerstone of my statistical
career, and I rarely analyze data anymore, focusing instead
on training others in statistical thinking. There are many
other paths you can follow in statistics. For example, some
statisticians find satisfaction in a world of data and software
in any number of applications. Others work in theoretical
statistics, developing mathematical tools and other theoretical insights. Some statisticians move among these job
sectors at different times in their careers, or work in more
than one at a time. Regardless of the path you are on, with
training in statistics and strong communication skills,16 you
have the flexibility to move in lots of directions.

Abbe Herzig
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16Even if you are working in a language other than your native language,
you can still be an effective communicator by taking advantage of your
strongest communication skills (for example, writing, speaking, or visuals).
Collaborating with colleagues can also help you further refine your message
to reach your audience.
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Mathematics for Social Justice
Reviewed by Emille Davie Lawrence
Mathematics for Social Justice:
Resources for the College Classroom

AMS/MAA Press, 2019, Softcover, 277 pages.
ISBN: 978-1-4704-4926-1

by Gizem Karaali and Lily S. Khadjavi

I think we can all agree that we
are currently living in a time of
tectonic social and political shifts.
Movements like #MeToo and
Black Lives Matter have rightfully
increased popular awareness of
issues of inequity and marginalization. In the immortal words
of Bob Dylan, “The times, they
are a-changin’.” And for good reason. I’ve noticed some
similar shifts in mathematics over the past few years. Not
that connecting mathematics and social justice is a new
concept, as this book attests by paying homage to Bob
Moses’s Radical Equations: Math Literacy and Civil Rights
in its first sentence. But one can also not deny the recent
swell in scholarly activity surrounding the subject, which
is why Mathematics for Social Justice: Resources for the College
Classroom is such a timely and important tool.
The cover of the book woos you, with its array of fists of
different hues holding pencils in front of a backsplash of
mathematical equations. The sheer brilliance of this image,
which conjures resistance, unity, and mathematical rigor
all at once, should not be lost on anyone. The contents of
the book are divided into three parts: an introduction to
the book by the authors, five essays that make the case for
introducing topics of social justice into the math curriculum, and fourteen course modules that can be adopted into
Emille Davie Lawrence is a term associate professor of mathematics
and statistics at the University of San Francisco. Her email address is
edlawrence@usfca.edu.
Communicated by Notices Book Review Editor Stephan Ramon Garcia.
For permission to reprint this article, please contact: reprint-permission
@ams.org.
DOI: https://dx.doi.org/10.1090/noti2062
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a variety of courses with the essays and modules written by
math faculty who have experience on the topic. I was happy
to see that the authors took the time in the introduction to
describe exactly what is meant by “teaching mathematics
for social justice”: all mathematics instruction that aims to
improve human well-being. Who could possibly deny the
importance of improved human well-being!? This preemptively thwarts any social justice eye-rolling as well as sets
the tone for the book. They also give the reader advice on
how to use the text and extend an invitation to reach out
to the contributing authors directly.
The first essay is by Kira Hamman, and she is the only
contributor who has both an essay and a module in the
book. In “Mathematics in Service to Democracy” she outlines how she had an aha moment after seeing people’s
reaction to social disparities in New Orleans after Hurricane
Katrina. She writes that she came to a personal realization
that teaching mathematics must be about more than
teaching students the chain rule, for example. We have a
responsibility to help build an informed, civically engaged
society. As a result, she developed courses on mathematics
and democracy and quantitative information in the media.
She spares all detail of the courses; rather, she stresses the
importance of quantitative literacy in the K–16 system.
Dave Kung makes a similar case for designing a math class
to promote a mindful citizenry in “Math for Social Justice:
A Last Math Class for Responsible Citizens.” He is guided
by the question, “What mathematics do I want the person
next to me in the voting booth to understand?” (motivated
by an exchange in an Obama-McCain political debate).
My favorite essay is from Victor Piercey. In “Quantitative
Ethics,” Piercey describes his experiences in developing
courses surrounding the moral and societal implications
of how we use quantitative information. Piercey writes that
in his course he challenges the students to place themselves
into the decision-maker role instead of the consumer role
by posing should questions: Should lenders reveal the
implications of continually making only the minimum
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payments on credit card debt? Should effective annual
interest rates be required by law to be disclosed to consumers? Should environmental impacts to the community be
considered when a company opens a store? How should
the government intervene in Ponzi schemes? Students learn
how questions like these are informed by data analysis and
mathematical modeling. This ethical point of view feels to
me like a fresh spin on things. Even the term quantitative
ethics juxtaposes two ideas that I’d never before realized
were compatible. Reading his essay gave me that “of course
this works” feeling, like eating peanut butter and jelly for
the first time.
Of all the essays, Lisa Marano’s essay is the one I didn’t
realize that I needed. She outlines in great detail how she
has over the years dealt with student resistance to uncomfortable topics. Since finding dy/dx is pretty noncontroversial, most math professors are unpracticed in dealing with
issues in the classroom that stir up emotion. She gives classroom policies, assignment suggestions, and other general
management strategies in preparation for “vocal, silent,
and absent” resistance from students. Most effective is her
use of real-life anecdotes to suggest how to guide students
in heated discussions. One powerful example was how she
dealt with some students’ personal trauma surrounding
credit card debt. She explains that as the conversation began
to unfold, she scrapped her planned discussion and yielded
to the needs of the students. This is a reminder that since
emotions can run high when digging in to social issues,
being in the moment is key.
Then come the modules. These are prepackaged and
ready-to-go lesson plans that can be implemented in the
classroom. I was really happy to see such a nice array of
topics. There were definitely some usual suspects, such as
modules on voting methods and electoral districting. However, the majority of the topics feel cutting-edge and modern, ranging from the graph theory of human trafficking to
modeling the rise in acceptance of same-sex relationships.
Although on different themes, every module has the same
structure. Each starts with an abstract and is then divided
into six sections: Mathematical Content, Context/Background, Instructor Preparation, The Module, Additional
Thoughts, and an Appendix. Having this uniformity is quite
helpful to the reader who wants to compare one module
to another. However, I would have also liked to see some
note on the intended duration of each module right up
front, perhaps in each abstract. Some modules seem more
appropriate for just a handful of class meetings, while
others could be implemented over the course of an entire
academic term. Readers are left to figure this out for themselves. The cherry-picking reader will be happy to know that
in the postscript the modules are sorted by mathematical
content, such as college algebra, quantitative reasoning,
and introductory statistics, and then again by social justice
themes, such as finance, environmental justice, and labor.
The content of each module is pedagogically thorough.
APRIL 2020

You will find suggestions for homework assignments,
worksheets, group projects, discussion topics, paper topics,
final projects, and much more throughout. The book is also
full of outside resources like readings, videos, websites, and
such to make it easier to expand the modules in different
or deeper directions.
The utility of Mathematics for Social Justice: Resources for
the College Classroom is undeniable. With this book, the
editors and contributors have provided the mathematics
community a toolkit for challenging students to use mathematics to improve our world from many different angles. I
would have liked to see a module focusing on overpolicing
and criminal justice, since Khadjavi herself is versed in this
topic, but perhaps that will come in the second volume that
Karaali and Khadjavi are working on, Mathematics for Social
Justice: Focusing on Quantitative Reasoning and Statistics. The
current volume effectively makes the case that courses that
include social justice themes should be a part of the curriculum in every math department in our country. I, for one,
am personally energized and excited to implement these
ideas at my institution. With this book as a guide, we can
not only teach our students how to do math but also how
to use math for the common good.

Emille Davie
Lawrence

Credits

Author photo is courtesy of the author.
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BOOKSHELF
New and Noteworthy Titles on our Bookshelf
April 2020

anyone dabbling near one of the two subjects involved will
find this title of great interest.

Physics and Dance
This book is an unconventional
collaboration between two professors at Yale University. The first
author, Emily Coates, is a theater studies professor and former
member of New York City Ballet.
The second author, Sarah Demers,
is a physics professor who searches
for exotic particles at CERN and
Fermilab. Their joint work at the
interface of physics and dance has caught the public eye and
has been discussed in venues such as the New York Times
and the New Yorker.
The dust jacket describes Physics and Dance as “a fascinating exploration of our reality through the eyes of a physicist and dancer—and an engaging introduction to both
disciplines.” Although no knowledge of dance or physics
is assumed, this is not a simple popular science title. There
is plenty of mathematics involved, and the book assumes a
certain amount of seriousness and dedication by the reader.
At the end of the book there are about a dozen pages of
physics exercises and related choreographic studies.
The book is mostly divided into two parts. The first,
“Principles of Movements,” covers gravity, force, motion,
friction, momentum, and turning. Physics and Dance shines
here with many illustrations, photographs, and equations
connecting dance movements with classical Newtonian
physics. The second part, “Energy, Space, Time,” discusses
more modern topics, such as dark energy, relativity, and
gravitational waves. Here the connection to dance is less
direct, although thought experiments and relevant discussions of dance theory keep contact with the physics
throughout the second half of the book.
Physics and Dance is an unusual book, bridging two
seemingly different worlds. Although it is not for everyone,
The Bookshelf is prepared monthly by Notices Associate Editor Stephan
Ramon Garcia.
Appearance of a book in the Notices Bookshelf does not represent an endorsement by the Notices or by the AMS.

Math with Bad Drawings:
Illuminating the Ideas That Shape
Our Reality

by Ben Orlin
Black Dog & Leventhal, 2018, 376 pages.

Yale, 2019, 192 pages.

by Emily Coates and Sarah Demers

“Math with Bad Drawings”
deftly sums up this peculiar
book. Almost every page features a hand-drawn chart or
colorful illustration. The ubiquitous stick figures debate and
discuss various mathematical
issues, from the “irrational geometry” of A4 paper to the
population density of the Death Star. The drawings themselves, while self-deprecatingly described as “bad,” are not
unappealing. They have a certain amateur charm, which,
along with the vibrant use of color, makes the book a quick
and pleasant read.
Math with Bad Drawings contains twenty-four chapters,
grouped into five larger sections: “How to Think Like a
Mathematician,” “Design: The Geometry of Stuff that
Works,” “Probability: the Mathematics of Maybe,” “Statistics: the Fine Art of Honest Lying,” and “On the Cusp:
the Power of a Step.” The dust jacket tells us that “truth
and knowledge come in multiple forms: colorful drawings, encouraging jokes, and the stories and insights of an
empathetic teacher who believes that math should belong
to everyone.” This book is perhaps unique in its appeal
to math-averse and math-friendly audiences. For the lay
audience, it functions just as its publisher describes: “a
hilarious reeducation in mathematics—full of joy, jokes,
and stick figures—that sheds light on the countless practical and wonderful ways that math structures and shapes
our world.” For the mathematician, there are moments of
humor and clever anecdotes that one might incorporate
into their own teaching. Indeed, Math with Bad Drawings
could serve as a supplemental text for a basic numeracy
course. Certainly, it is a book that math-averse students
might actually read.

Suggestions for the Bookshelf can be sent to notices-booklist
@ams.org.
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The AMS Book Program serves the mathematical community by publishing books that further mathematical research, awareness,
education, and the profession while generating resources that support other Society programs and activities. As a professional society of
mathematicians and one of the world’s leading publishers of mathematical literature, we publish books that meet the highest standards
for their content and production. Visit bookstore.ams.org to explore the entire collection of AMS titles.

Inspiring Mathematics
Lessons from the Navajo Nation
Math Circles

Edited by Dave Auckly, Bob Klein,
Amanda Serenevy, and Tatiana
Shubin (2019)

This book is the latest in a series
designed to introduce and facilitate Math Circle activities. The
book describes Math Circles that
took place at Navajo Nation, but
the contents are appropriate for
any elementary through high
school mathematics outreach
program. What makes this book particularly inspiring is
the endeavor to bring Math Circles to a remote Navajo
community and the discoveries made in the process.
Dr. Henry Fowler, a cofounder of the Navajo Math
Circles project, wrote the foreword to the book. In it he
describes his childhood experience leaving his home in a
rural part of Navajo Nation (Diné Bikeyah) at the age of
four to attend a distant boarding school as the only means
of receiving a formal education. He went on to earn a doctorate in math education and has been a faculty member
at Diné College and Navajo Technical University.
As a student and later as a teacher Fowler questioned
the commonly held belief that formal education and
traditional Navajo teachings are incompatible. The effect
of this view on Navajo youth is not surprising: lowering
self-esteem and dampening the aspirations of those who
might otherwise have great potential to advance in key subjects like mathematics. Statistically low achievement scores
among native populations reveal the damaging results.
Fowler sees instead a connection and resonance between
the Navajo worldview and the holistic philosophy of Math
Circles with its emphasis on notions such as “balance and
harmony,” a familiar Navajo phrase.
Fowler’s personal story and the ideas that drew him and
other founders and contributors to the Navajo Math Circles
provide a thought-provoking and hopeful backdrop to the
The AMS Bookshelf is prepared bimonthly by AMS Book Acquisitions Consultant Eriko Hironaka. Her email address is ehironaka@amsbooks.org.
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wider efforts of mathematical outreach. The positive impact
of NNMC, as evidenced by interviews of facilitators and
participants, speaks to the multifaceted role of mathematics
and mathematics education, not only as a means to achieve
social and economic advancement, but also as a healing
and transcendent part of the human experience.
Founded in Eastern Europe around a century ago, Math
Circles has had a long history of success in training young
students in mathematics through activities that go beyond
standard school curricula and foster mathematical thinking
and problem-solving skills. Math Circles became popular
in the US in the late 1990s, beginning with efforts by Robert and Ellen Kaplan in Cambridge, Massachusetts and
Tatiana Shubin, Svezdalena Stankova, and Paul Zeitz in
the San Francisco Bay Area. Now with organizational and
funding support from the Mathematical Sciences Research
Institute (MSRI) and the American Institute of Mathematics
(AIM), Math Circles is a familiar part of college campus
outreach around the country and is directed at a variety
of age ranges.1
In practice the Navajo Math Circles (https://navajo
mathcircles.org) are run by schoolteachers and take
place as weekly afterschool or weekend sessions, or as
extended summer camps. Students work with a facilitator
who guides them through carefully designed activities that
are ambitious in scope and nurturing in style. While each
session follows a prepared script, they emphasize exploration, and there is plenty of built-in flexibility for the activity
to unfold in different ways.
To find out more about the personal impact of the
Navajo Math Circles experience on the founders and participants, we highly recommend the award-winning documentary by Paul Csicsery (www.zalafilms.com/navajo).
The Math Circles initiative has expanded to include
other Native American tribes and nations by the Alliance of
Indigenous Math Circles (https://aimathcircles.org).

1See library.msri.org/msri-mcl for more information on Math Circles

and other available books in the Math Circle Library series.
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The 2021 Mathematical
Congress of the Americas:
July 19–24, 2021
in Buenos Aires, Argentina
Susan Friedlander

Figure 1. Poster for MCA 2021.

The goal of the Mathematical Congress of the Americas
(MCA) is to internationally highlight the excellence of
mathematical achievements in the Americas and foster
collaborations among researchers, students, institutions,
and mathematical societies in the Americas. We are very
happy to bring to your attention the next MCA, which will
be held in 2021 in Buenos Aires, and urge you to look at
the website www.mca2021.org.
Susan Friedlander is a professor at the University of Southern California
and chair of the Executive Committee of the Mathematical Council of the
Americas. Her email address is susanfri@usc.edu.
For permission to reprint this article, please contact: reprint-permission
@ams.org.
DOI: https://dx.doi.org/10.1090/noti2060
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The decision to launch these quadrennial congresses was
taken in New Orleans in January 2011 at a meeting of the
founding mathematical societies: namely, the AMS (US),
CMS (Canada), SBM (Brazil), SIAM (US), SMM (Mexico),
and UMALCA (Latin America Union). The inaugural MCA
was held in the summer of 2013 in Guanajuato, Mexico. It
was an important mathematical event that greatly increased
communication and cooperation among mathematicians
throughout the Americas. The setting of the lovely town
of Guanajuato and the gracious hospitality of the Mexican hosts ensured a delightful background for excellent
mathematics. There were many special sessions on a wide
range of topics and stellar plenary speakers from across
the Americas, including James Arthur, Artur Avila, Manjul
Bhargava, Luis Caffarelli, and Ingrid Daubechies. The public lecture by the mathematician-magician Persi Diaconis
drew an overflow audience of not only mathematicians but
also citizens of the town of Guanajuato.
The Canadian mathematical community played host to
the 2017 Mathematical Congress of the Americas in Montréal. By all accounts, the event was a great success: close
to 1,100 participants, with 300 coming from Canada, 380
from the US, and about 280 from the various countries of
Latin America, with the rest being a smattering from around
the globe, from countries ranging from Australia to Zambia.
The plenary lecturers all gave beautiful and stimulating
talks, as did the twenty invited lecturers, speaking in parallel
sessions of three. What was truly unusual was the variety
and strength of the special sessions: 74 in all, representing
an impressive grassroots effort and showing that indeed
such a congress contributes to living mathematics. An effort
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was made in these sessions to get a good North-South split,
and by and large this was achieved.
As noted, MCA 2017 saw strong participation from Latin
America, which is absolutely vital for the strength of such
an event, and the various participating institutions and
institutes helped greatly in the effort. The role of the AMS,
in particular, was crucial in the preliminary organization
and hosting the travel funding grant program. The AMS
also piloted an NSF grant application, which was used to
fund junior participants, as well as contributing some travel
grants from its own funds. Additional funds came from the
Canadian Mathematical Institutes; the Mexican NSF; the
Brazilian Mathematical Society and the Institute for Pure
and Applied Math in Rio de Janeiro; and the Argentinian
Mathematical Society. All of this was deeply appreciated
and helped a great deal.

The Mathematical Council of the Americas, which is the
organization that oversees the selection of the locations
of each congress, established the following mathematical
awards to acknowledge accomplishments that are of special
relevance to the goals of the MCA:
The MCA Prize: Five prizes of US$1,000 each will be
awarded to mathematicians who are no more than twelve
years past their PhD on July 1, 2021. Eligibility for consideration of nominees requires that they either received
their graduate education or currently hold a position in a
university or institution in the Americas.
The Americas Prize: One prize of US$5,000 will be
awarded to an individual or group in recognition of their
work to enhance collaboration and research that links
mathematicians in countries in the Americas.
The Solomon Lefschetz Medal: Two medals with an
award of US$5,000 will be given to mathematicians in recognition of their excellence in research and their contributions to the development of mathematics in the Americas.
Nominations for these prizes should be made by email
to mca2021.prizes@gmail.com by January 31, 2021.
A number of mathematical societies in the Americas
worked together to ensure that funds were available to
give travel support to early career mathematicians who
wished to attend MCA 2013 and MCA 2017. In particular,
the AMS made successful grant applications to the US NSF.
We anticipate this will also be the case for MCA 2021. In
due course information will be available on www.mca2021
.org detailing how mathematicians in North America, the
Caribbean, Central America, and South America can apply
for travel funds.

Figure 2. Center of Buenos Aires.

The third MCA will take place in the historic capital
city of Argentina and will be hosted by the Departamento
de Matemática, Facultad de Ciencias Exactas y Naturales
of Universidad de Buenos Aires. We are pleased to report
that a large new building on the campus has recently been
completed and will provide a spacious and convenient
setting for all the activities of the MCA 2021. The scientific
program of the congress is well underway with the selection of the plenary and invited speakers. Their selection
by the international scientific program committee is based
on excellence in research and very good expository skills.
These outstanding mathematicians include Ian Agol, Julia
Chuzhoy, Carlos Kenig, Alan Sly, Claire Voisin, and Miguel
Walsh. We strongly encourage mathematicians from all
over the Americas to submit proposals for special sessions
following the information found at www.mca2021.org.
We seek to host many special sessions on a very broad selection of topics and with diverse participation. The MCA
2017 included 74 such special sessions, and we would be
delighted to have a similar number at MCA 2021.
APRIL 2020

Figure 3.The new building of the Faculty of Science where MCA
2021 will take place.

Argentina has a very strong tradition of mathematical
research. Pioneering work in the early 1900s set the foundation for the development of a wide variety of areas where
Argentinian mathematicians have a strong presence. Some
Argentinians established major centers in mathematical
institutes in Buenos Aires, Cordoba, Santa Fe, Bahia Blanca,
and La Plata. Many Argentinian mathematicians are well
known for their results, with A. Calderon, L. Caffarelli, and
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C. Kenig being prominent examples in the field of analysis. The country of MCA 2021 is an excellent site to host
a major international mathematical event, both because
of its strong culture of mathematics and its very attractive
location. We urge our colleagues in all parts of the Americas
to place Buenos Aires in July 2021 on their calendars for a
very special congress.

Why navigate your
graduate school
experience alone?
“CROSSWORD! (or:
Diversion as a vehicle
for conversation on
power and usage)”

Susan Friedlander

Credits

Figure 1 is courtesy of Instituto de Investigaciones Matemáticas Luis Santaló.
Figure 2 is by Deensel [CC BY 2.0 (https://creativecommons
.org/licenses/by/2.0)] via Wikimedia Commons.
Figure 3 is by Santiago Figueira.
Author photo is courtesy of the author.
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CONGRESSIONAL BRIEFINGS

AMS President Jill Pipher
to Congress: “No Longer
Secure: Cryptography in
the Quantum Era”
Karen Saxe
On Thursday, December 5, 2019, AMS President Jill Pipher spoke to congressional representatives and told her
attentive audience about the long history—from Caesar to
present—of cybersecurity, the deep theoretical mathematics
involved, and the state-of-play regarding both the potential
and perils of quantum computing.

Senator Jack Reed and Jill Pipher.
Karen Saxe is an associate executive director of the AMS and the director
of the Office of Government Relations. Her email address is kxs@ams.org.
For permission to reprint this article, please contact: reprint-permission
@ams.org.
DOI: https://dx.doi.org/10.1090/noti2061
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After a quick tour of the older history, Pipher turned
to describing her own work. In the 1990s, Pipher and her
colleagues Jeffrey Hoffstein and Joseph Silverman developed the NTRUEncrypt cryptosystem (https://bit.ly
/2YRy4CH). NTRUEncrypt (US Patent # 6,081,597, issued
in 2000) is similar in philosophy to other cryptosystems—
more familiar to many of us—that rely on factoring large
numbers in that it involves a very difficult task of undoing
something (factoring) that is very easy to do (multiplying).
This system is based on lattices. In the lattice context, the
difficult task is related to the shortest and closest vector
problems. They describe lattice-based cryptography in
chapter 7 of their undergraduate text An Introduction to
Mathematical Cryptography (Springer, 2nd ed., 2014).
Lattice-based systems appear to be resistant to quantum
computer attacks. The government is very concerned about
threats to our security in the age of quantum computing.
For example, the National Institute of Standards and Technology (NIST) is in the process of selecting one or more
public-key cryptographic algorithms through a public
competition-like process (https://bit.ly/2EjbGZ8). It
is intended that these algorithms will be capable of protecting sensitive information well into the foreseeable future,
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Congressional Briefings
including after the advent of quantum computers. Earlier
this year NIST announced the twenty-six algorithms that
have been submitted and will advance to the Post-Quantum Crypto Semifinals (https://bit.ly/2to7h5j ).
Lattice-based algorithms are represented well in this group
of twenty-six and are considered by many to be lead contenders for effective post-quantum security. NIST also leads
a partnership between government, academia, and the
private sector focused on cybersecurity education, training,
and workforce development (https://bit.ly/2PmYvwE).

Representative Jim Langevin.

All four shared their passion for science, the importance
of evidence-based approaches to their work in Congress,
and for the critical importance and timeliness of this particular topic. Senator Reed called for a federal effort, on the
scale of the Manhattan Project, around quantum computing. They also recognized that basic mathematics research is
often funded by the NSF and that continuing robust federal
funding of the NSF is critical for advancements in our field.
Who else was there? In no particular order:
• many staff from congressional offices—representing individual members of Congress and congressional committees;
• a group of students and faculty doing Hill visits
with the Association for Women in Mathematics,
including current President Ruth Haas;
• several NSF staff members, including National
Science Board Chair Diane Souvaine (https://
bit.ly/2PMsFbU);
• staff from the National Academies of Science;
• Brown University’s Research Communications
Manager Noel Rubinton, who wrote a piece about
the briefing (https://bit.ly/2tlNIKO).

This briefing was attended by four members of Congress—Rhode Island Senators Reed and Whitehouse and
Representatives Langevin (RI 2) and McNerney (CA 9).
All four gave remarks, and Senator Reed introduced Pipher. I was really pleased that the Rhode Island delegation
showed in force and that they acknowledged that the AMS
headquarters is in Providence. Representative Langevin,
especially, discussed cryptography in technical detail; this
topic is one of his top legislative priorities (https://
bit.ly/38JiltC), and he is one of Congress’s leaders
developing legislation aimed at protecting the nation from
cyber-attacks.

I organize and host these briefings together with David
Eisenbud, the director of the Mathematical Sciences Research Institute (MSRI). David and I have great staff support for these. The first step, which we usually begin 6–12
months ahead of time, is to find a speaker. We look for
dynamic speakers who will talk about a topic of current
congressional interest. After a speaker and a few dates are
selected, we approach the office of a member of Congress
whom we ask to help with logistics for the day (this is
necessary because only members of Congress can reserve
rooms in the Senate and House and Capitol buildings).

Senator Sheldon Whitehouse.

Representative Jerry McNerney.
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The goals of the briefings are to show congressional
members and their staff that
1. Mathematics is everywhere.
2. Federally funding theoretical mathematics (especially
by the NSF) leads to scientific advances that help secure
our nation and improve our health. Pipher’s presentation and also one we held in 2017 with speaker Shafi
Goldwasser focused on security, while advances in MRI
technology were discussed by David Donoho at our
June 2017 briefing.
3. The AMS is a credible resource.

References

[1] Jeffrey Hoffstein, Jill Pipher, and Joseph H. Silverman,
NTRU: a ring-based public key cryptosystem, Algorithmic
number theory (Portland, OR, 1998), Lecture Notes in
Comput. Sci., vol. 1423, Springer, Berlin, 1998, pp. 267–
288, DOI 10.1007/BFb0054868. MR1726077

A list of previous briefings is found on the AMS (https://
bit.ly/36Ej3qu) and MSRI (https://bit.ly/2YRMMcK)
websites.

Karen Saxe

Jill Pipher is the president of the AMS and vice president for
research and Elisha Benjamin Andrews Professor of Mathematics at Brown University. She was the founding director of
the Institute for Computational and Experimental Research in
Mathematics (ICERM), a National Science Foundation mathematics institute.

Credits

“The Mathematical Fight
Against Alzheimer’s Disease”
“Mathematicians
finally found the
perfect bubble
blowing formula”

Article photos are by Allison O’Brien.
Author photo is courtesy of Macalester College/David Turner.

“What’s Going On
in This Graph?”

“Loopy Particle Math”
SCIENTIFIC AMERICAN

THE NEW YORK TIMES

FORBES

“The baffling quantum maths
solution it took 10 years to understand”

A survey of math in the news:

“Metric prefixes
POPULAR SCIENCE
sought for extreme
numbers” SCIENCE

NEW SCIENTIST

Math in the Media

“Gladys West, Mathematician Who Helped Develop
GPS Technology, Inducted Into Air Force Hall of
Fame” ATLANTA BLACK STAR

“How a retired couple
found lottery odds in
their favor”
CBMS

“Who Changes Majors?
(Not Who You Think)”INSIDE HIGHER ED

60

MINUTES

“A Black Scholar’s
Lonely Trek at the Top
of the Math World”

“Can you solve
it? Gems from a
mathematical
wonderland”
THE GUARDIAN

THE NEW YORK TIMES

“How a Strange
Grid Reveals Hidden
Connections Between
Simple Numbers”
QUANTA MAGAZINE

“State of Science: A Fields Medal Winner
Talks About the Need to Collaborate”
DISCOVER

See the current Math in the Media & explore the archive at

www.ams.org/mathmedia

APRIL 2020

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

545

FROM THE AMS SECRETARY

2020
Bôcher Memorial Prize
The 2020 Bôcher Memorial Prizes were presented at the 126th Annual Meeting of the AMS in Denver, Colorado, in
January 2020. Three prizes were presented to Camillo De Lellis, Lawrence Guth, and Laure Saint-Raymond.

Citation for
Camillo De Lellis
The 2020 Bôcher Memorial
Prize is awarded to Camillo De
Lellis for his innovative point
of view on the construction of
continuous dissipative solu tions of the Euler equations,
which ultimately led to Isett’s
full solution of the Onsager
conjecture, and his spectacular
work in the regularity theory
Camillo De Lellis
of minimal surfaces, where
he completed and improved
Almgren’s program. Examples of two papers that represent
his remarkable achievements are “Dissipative Continuous Euler Flows,” Inventiones Mathematicae 193 (2013),
in collaboration with L. Székelyhidi, and “Regularity of
Area-Minimizing Currents III: Blow-Up”, Annals of Mathematics 183 (2016), in collaboration with E. Spadaro.

Biographical Sketch: Camillo De Lellis
Camillo De Lellis was born in 1976 in San Benedetto del
Tronto, Italy. After earning his undergraduate degree in
mathematics at the University of Pisa in 1999, he wrote
his doctoral dissertation in 2002 under the supervision of
Luigi Ambrosio at the Scuola Normale Superiore di Pisa.
He held a postdoctoral position at the Max Planck Institute
for Mathematics in the Sciences in 2002–03, followed by
a postdoctoral residency at the Eidgenössische Technische
Hochschule in Zürich. De Lellis joined the faculty of the
University of Zürich in 2004 as assistant professor of mathematics, and he was appointed full professor in 2005. In
2018 he moved to the Institute for Advanced Study in Princeton, where he holds the IBM von Neumann Professorship.
He is active in the fields of calculus of variations, geometric
546

measure theory, hyperbolic systems of conservation laws,
and fluid dynamics.

Response from Camillo De Lellis
I am grateful and deeply honored to be awarded the 2020
Bôcher Prize with Larry Guth and Laure Saint-Raymond,
two colleagues whom I know personally and whose work
I have admired for a long time. I am humbled by the list
of previous recipients, but one name, Leon Simon, is particularly dear to me: during one sunny Italian summer of
(slightly more than) twenty years ago his wonderful lecture
notes infected me with many of the themes of my future
research in geometric measure theory.
The results mentioned in the citation stem from long
endeavors with two dear friends and collaborators, László
Székelyhidi Jr. and Emanuele Spadaro: without their brilliance, their enthusiasm, and their constant will of progressing further, we would have not gotten there. But mostly I
wish to thank them because working together has been
really a lot of fun. Our research has been influenced by the
work of several other mathematicians and takes advantage
of important past and present developments in many topics
in partial differential equations and differential geometry,
but this is already explained in full detail in a few surveys
and lecture notes.
Let me instead mention here that the seeds of both works
were planted during a very important time of my life, while
my beloved wife Lorenza was carrying the first of the three
most beautiful prizes of my life. I take this opportunity to
thank her for her constant support and immense patience.

Citation for Lawrence Guth
The 2020 Bôcher Memorial Prize is awarded to Lawrence
Guth for his deep and influential development of algebraic
and topological methods for partitioning the Euclidean
space and multiscale organization of data and his powerful applications of these tools in harmonic analysis,
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incidence geometry, analytic
number theory, and partial
differential equations. These
applications include the proof
of the endpoint multilinear
Kakeya conjecture, nearly sharp
bounds for the distinct dis tances problem, best-known
bounds on the Fourier restriction problem, further development of the Bourgain–Demeter
decoupling theory which led
to the resolution of the VinoLawrence Guth
gradov main conjecture, sharp
estimates on oscillatory integrals, and a sharp almost-everywhere convergence theorem
for solutions to the free Schrödinger equation. Examples
of two papers that represent his remarkable achievements
are “A Restriction Estimate Using Polynomial Partitioning,”
Journal of the American Mathematical Society 29 (2016), no. 2,
and “A Sharp Schrödinger Maximal Estimate in ℝ2,” Annals
of Mathematics (2) 186 (2017), no. 2, in collaboration with
X. Du and X. Li.

Biographical Sketch: Lawrence Guth
Lawrence Guth is a professor of mathematics at the Massachusetts Institute of Technology. He grew up in Brookline,
Massachusetts, and went to Brookline High School. He was
an undergraduate at Yale University, and he did his PhD
at MIT in 2005 under the supervision of Tomasz Mrowka.
Following a postdoctoral position at Stanford and a junior
faculty appointment at the University of Toronto, he was
appointed professor at the Courant Institute in 2011 and
joined MIT in 2012.

Response from Lawrence Guth
I’m very honored to receive this award. Sitting down to
write this response, and thinking back over the time I spent
working on these projects, I realized just how many mentors and collaborators played an important role in them.
I’ve been very lucky to have such mentors and collaborators.
Growing up, I learned math from my dad, and also from
a lot of dedicated teachers at school, like Michael Narasny
and Terry Leverich. In college, I learned from Serge Lang
and Peter Jones. Peter first got me interested in analysis. It
was from him that I first heard about the Kakeya problem
about rotating a needle within a small area and that it
had something to do with Fourier analysis. At the time I
didn’t understand what the connection was, but it sounded
intriguing.
In graduate school, I studied with Tom Mrowka. I picked
Tom as an advisor because I liked how he worked with his
students. I grew up mathematically in Tom’s weekly seminar. I remember the first time I spoke, early in my second
APRIL 2020

year; I showed up with two pages of notes and started
talking, and every ten minutes or so someone would ask
a question and I would realize I hadn’t really understood
what I was saying. The second time I spoke, I showed up
with ten pages of notes.
As a graduate student I studied geometry, especially
Misha Gromov’s work on metric geometry. A common
theme in the work we studied in Tom’s seminar was using
topological arguments to show that some geometric object
had to exist and then using that object to prove new estimates in geometry and topology. For instance, we studied
pseudoholomorphic curves in symplectic geometry and
Yang–Mills connections in gauge theory. Another example,
which was not as dramatic but more relevant to the work
in this citation, was the way Gromov used the ham sandwich theorem to estimate eigenvalues of the Laplacian on
a Riemannian manifold.
I started learning about restriction theory when I was
a postdoc by reading Terence Tao’s notes from a graduate
course he had taught. At that time, I had only worked in
differential geometry, and I didn’t think I would be able to
work in restriction theory. But I started reading the notes
because I was curious about the Kakeya problem and about
Fourier analysis, and I kept going because they are very
readable and engaging. Now I give them to my graduate
students to read, if they’re interested in Fourier analysis.
One thing that impressed me about the field was how
people looked to quite different parts of math to find new
approaches to the problems, like when Bourgain brought
in ideas from combinatorial number theory or when Wolff
brought in the idea of partitioning from combinatorial
geometry.
Just after I read those notes, Zeev Dvir’s paper solving
the finite field Kakeya problem came out. This paper was a
big surprise to people in the field. Until then it had looked
plausible that the finite field Kakeya problem was as hard as
the central problems of restriction theory, but Zeev’s proof
was two pages long and accessible to a good undergraduate. The new idea of the proof had to do with high-degree
polynomials, which was surprising because the problem
was just about lines. The method used finite fields in a
crucial way, however, and it wasn’t clear whether it could
be adapted to say something about the original Kakeya
problem or related problems in Fourier analysis, which
take place over the real numbers. Zeev’s argument reminded
me of geometry arguments that I had been studying and
working on, and that led to my first paper in the area, using
the ham sandwich theorem to prove an estimate related to
the Kakeya problem.
The next year, I started my first professor job at the
University of Toronto. Jim Colliander and Robert McCann
invited me to help run a working group on analysis and
geometry, and we made the Kakeya problem the theme
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of the semester. At the end of the semester, we invited an
expert, Nets Katz, to come and give some talks.
Over the next week, Nets and I started to collaborate.
Nets taught me about combinatorics problems that were
connected to the Kakeya problem in different ways. We explored using polynomials to study them, and eventually we
worked out the idea of polynomial partitioning together.
Ever since then, I’ve been trying to apply polynomial partitioning in different situations and seeing how much it can
tell us about Fourier analysis.
A little bit later, I met Jean Bourgain, and I had a chance
to work with him on restriction theory. I had spent a long
time studying Bourgain’s work, and so getting to actually
work with him felt special, and a bit overwhelming. Our
collaboration started when I showed him an idea about a
problem he had worked on in the 1990s. My approach was
based on polynomials, building on my first paper in Fourier
analysis. But when Jean started to develop the approach, he
saw that the polynomials weren’t really needed.
Once we started to work together, he would send me
notes of things he had worked out, and these notes piled
up into a very large pile, which became a joint paper. It
took me more than a year to read all those notes. Reading
them was a real education in the field.
Since then, I’ve gotten to work on this circle of questions
with more collaborators, including Josh Zahl, Ciprian Demeter, Jonathan Hickman, Marina Iliopoulou, Xiumin Du,
Xiaochun Li, Hong Wang, Yumeng Ou, Bobby Wilson, Alex
Iosevich, Noam Solomon, and Ruixiang Zhang. I want to
thank all of them for their energy and ideas.
Finally I want to thank my family for all of their support
and their love—my parents Susan and Alan, my sister Jenny,
my wife Amy, and my children Elan and Bennett.

Citation for
Laure Saint-Raymond
The 2020 Bôcher Memo rial Prize is awarded to Laure
Saint-Raymond for her transformative contributions to kinetic theory, fluid dynamics,
and Hilbert’s sixth problem on
“developing mathematically
the limiting processes…which
lead from the atomistic view
to the laws of motion of contiLaure Saint-Raymond nua.” With François Golse, she
obtained solutions of incompressible Navier–Stokes and
Euler equations as limits of weak solutions of Boltzmann’s
equations. She also studied the Boltzmann–Grad limit in
the hard sphere model, going beyond the kinetic time to
derive Brownian motion by tracing a tagged particle in the
limit of a Newtonian microscopic model. Examples of two
548

papers that represent her remarkable achievements are “The
Brownian Motion as the Limit of a Deterministic System
of Hard-Spheres,” Inventiones Mathematicae 203 (2016),
no. 2, in collaboration with T. Bodineau and I. Gallagher,
and “Mathematical Study of Degenerate Boundary Layers:
A Large Scale Ocean Circulation Problem,” Memoirs of the
American Mathematical Society 253 (2018), no. 1206, in
collaboration with A.-L. Dalibard.

Biographical Sketch: Laure Saint-Raymond
Laure Saint-Raymond was torn between her taste for
abstract theories and her wish to understand the world
surrounding us a little bit more. She studied mathematics
and physics, and she finally opted for applied mathematics
and got her PhD under the supervision of François Golse
in 2000.
An important part of her work is related to the sixth
problem raised by Hilbert in 1900 on the occasion of the
International Congress of Mathematicians, which addresses
the question of the axiomatization of mechanics, and more
precisely of describing the transition between atomistic and
continuous models for gas dynamics by rigorous mathematical convergence results. Saint-Raymond has obtained
major results concerning the asymptotic theory of the
Boltzmann equation in kinetic theory of gases. She has
also studied problems of scale separation in the context of
geophysical flows, especially for the wind-driven oceanic
dynamics.
Hired as a junior researcher at CNRS in 2000, she was
promoted to professor at University Paris 6–Pierre et Marie
Curie in 2002. She is currently professor at the École Normale Supérieure de Lyon and Fellow of the Institut Universitaire de France. She has been awarded many prizes, among
which are the Prize of the European Mathematical Society
in 2008, the Ruth Lyttle Satter Prize of the American Mathematical Society in 2009, and the Fermat Prize in 2015.
She is a member of the French Academy of Sciences, the
Academia Europae, and the European Academy of Sciences.

Response from Laure Saint-Raymond
I would like to begin these lines by congratulating my
colleagues L. Guth and C. De Lellis, whose work is very
inspiring to me, and with whom I am happy to share the
Bôcher Memorial Prize.
I am actually very impressed and honored to receive this
distinction, but I would like to associate my collaborators
to this recognition: I always have a lot of pleasure working
with them, and without them I would never have had the
courage to embark on a program of this size.
Hilbert’s sixth problem concerning the axiomatization
of physics remains to this day a major challenge, especially
since its statement is not very precise and its scope has
expanded with the introduction of quantum and relativistic theories. Nevertheless, we have been able to open an
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important gap in the setting of classical gas dynamics,
showing the compatibility of atomic, statistical, and hydrodynamic descriptions (at least in some regimes).
A first significant advance, obtained in collaboration
with F. Golse, was to understand the similarity of structure
between the Boltzmann equation for rarefied gases and the
Navier–Stokes equations of incompressible fluids, and in
particular the hypoelliptic mechanism that explains viscous
dissipation as a combination of microscopic transport and
collision phenomena.
A second key advance concerns the derivation of the
Boltzmann equation from the dynamics of a hard sphere
billiard and has led to a series of joint works with T. Bodineau, I. Gallagher, and S. Simonella. The central question
here is to understand the processes that are responsible for
the decorrelation of particles and that make it possible to
obtain a statistical description of the out-of-equilibrium
system. Our most recent results, while they do not improve
the (very short) time on which we can rigorously show
that the Boltzmann equation predicts the most probable
dynamics, give a much finer understanding of the limiting
process by characterizing the (small or large) deviations
with respect to this average dynamic.
In all these problems, entropy plays a major role, and
one of the projects that is important to me now is to try
to understand better its structure and physical meaning.

AMS
AUTHOR
RESOURCE
CENTER
The Author Resource Center is a collection of information and tools available
to assist you to successfully write, edit,
illustrate, and publish your mathematical
works.

About the Prize
Established in 1923, the prize honors the memory of Maxime Bôcher (1867–1918), who was the Society's second
Colloquium Lecturer in 1896 and who served as AMS president during 1909–10. Bôcher was also one of the founding
editors of Transactions of the AMS. The original endowment
was contributed by members of the Society. The prize is
awarded for a notable paper in analysis published during
the preceding six years. The work must be published in a
recognized, peer-reviewed venue. The prize is given every
three years and carries a cash award of US$5,000.
The Bôcher Prize is awarded by the AMS Council acting
on the recommendation of a selection committee. The
members of the selection committee for the 2020 Bôcher
Memorial Prize were:
• Assaf Naor
• Wilhelm Schlag
• Gigliola Staffilani (Chair)
A list of the past recipients of the Bôcher Prize can
be found at https://www.ams.org/prizes-awards
/pabrowse.cgi?parent_id=10.

To begin utilizing these
important resources, visit:

www.ams.org/authors

Credits

Photo of Camillo De Lellis is courtesy of Marita Fuchs.
Photo of Lawrence Guth is courtesy of the MIT Department
of Mathematics.
Photo of Laure Saint-Raymond is courtesy of AFP.
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2020 Frank Nelson Cole
Prize in Number Theory
James Maynard was awarded the 2020 Frank Nelson Cole Prize in Number Theory at the 126th Annual Meeting of
the AMS in Denver, Colorado, in January 2020.

Citation
The Cole Prize in Number Theory is awarded to James Maynard for his many contributions to prime number theory.
In particular, the prize recognizes the papers (1) “Small
Gaps between Primes” (An nals of Mathematics, 2015), (2)
“Large Gaps between Primes”
(Annals of Mathematics, 2016),
and (3) “Primes with Restricted
Digits” (Inventiones MathematiJames Maynard
cae, 2019).
Perhaps the central problem
in prime number theory is the Hardy–Littlewood prime
k-tuple conjecture which predicts (for a given k-tuple of
distinct integers h1, . . . , hk) a precise asymptotic formula
for the number of integers n ≤ N such that n + h1, . . . ,
n + hk are all prime. A special case is the famous twin
prime problem, where it is still unproved whether there
are infinitely many pairs of primes that differ by 2. Yitang
Zhang, building on a breakthrough of Daniel Goldston,
János Pintz, and Cem Yıldırım, famously established that
there exists a natural number h (below 70 million) such that
there are infinitely many prime pairs n, n + h. In the paper
“Small Gaps between Primes,” Maynard introduced new
multidimensional sieve weights (discovered independently
by Terence Tao) and used these weights to establish that for
each k, there are k-tuples h1, . . . , hk such that n + h1, . . . ,
n + hk are all simultaneously prime for infinitely many n. In
other words, Maynard established that infinitely often one
can find k primes in intervals of bounded length C(k). This
result had seemed inaccessible to the methods of Goldston,
Pintz, Yıldırım, and Zhang (which treated the case k = 2).
Further, the new sieve weights are extremely flexible and
have led to progress on many related questions.
550

Instead of making the gaps between prime numbers
small, one can ask how large the gaps between consecutive
primes can get. If pn denotes the nth prime, then the prime
number theorem shows that the gap pn+1 – pn is on average
about log n. Erik Westzynthius, in 1931, was the first to
show that these gaps can be larger than an arbitrary constant times the average gap. Since then a number of mathematicians have worked on quantifying these maximal gaps,
resulting in the Erdős–Rankin bound that pn+1 – pn can be
larger than C log n log2n log4n/(log3n)2 infinitely often.
Here C is a positive constant, and log j denotes the j-fold
iterated logarithm. One of Erdős’s favorite problems asked
for an improvement over this result, replacing C by any
function tending to infinity. After more than seventy years,
this problem was resolved simultaneously by different
methods: in Maynard’s “Large Gaps between Primes,” by
an adaptation of his multidimensional sieve, and in Ford,
Green, Konyagin, and Tao (Annals of Mathematics (2016)) by
using the Green–Tao theorem on arithmetic progressions
in the primes. Maynard’s method allows for better quantitative control, and the state of the art is attained in joint
work by both teams in Journal of the American Mathematical
Society (2018).
Given a (naturally occurring) sparse subset of the natural numbers, one would like to count the primes in it.
For example, do polynomial sequences (such as n2 + 1)
contain infinitely many primes? No example of such a
univariate polynomial with degree larger than 1 is known,
but breakthrough results of John Friedlander and Henryk
Iwaniec and of David Heath-Brown establish such a result
for polynomials in two variables, such as x2+y 4 (Friedlander and Iwaniec) and x3 +2y 3 (Heath-Brown). The sets
of values in these examples are sparse in the sense that they
contain only N1−c natural numbers up to N for some c > 0.
Maynard’s “Primes with Restricted Digits” establishes that
the Cantor-like set of natural numbers whose base b representations have no digit equal to a given a ∈ {0, . . . , b−1}
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contains infinitely many primes provided that the base b is
at least 10. In particular, there are infinitely many primes
with no 7 in their usual decimal representation. The number of such integers up to N is about Nlog9/log10, so that this
gives a further striking example of a sparse set that contains
infinitely many primes.

Biographical Sketch
James Maynard studied at Cambridge for his undergraduate and master’s degrees before doing a PhD at Oxford
under Roger Heath-Brown. He was a CRM-ISM postdoctoral fellow for a year at the Université de Montréal and
then returned to Oxford, first as a Junior Research Fellow
of Magdalen College and then as a Fellow of the Clay
Mathematics Institute. He also spent extended time as a
research member at the Mathematical Sciences Research
Institute, Berkeley; as a visitor at Aix-Marseille University,
Marseilles; and as a member at the Institute for Advanced
Study, Princeton, when a postdoc. Since 2018 he has been
a research professor at Oxford.
His interests are in analytic number theory, particularly
classical problems about prime numbers. He has previously
been awarded the 2014 SASTRA Ramanujan Prize, the 2015
Whitehead Prize of the London Mathematical Society, the
2016 European Mathematical Society Prize, and the 2018
Compositio Prize. He was also a speaker at the 2018 International Congress of Mathematicians.

Response from James Maynard
It is a great honor to be awarded the 2020 Frank Nelson
Cole Prize in Number Theory. My work builds on the
development of a large number of ideas within analytic
number theory, including the work of Brun, Selberg, Erdős,
(A. I.) Vinogradov, Bombieri, (I. M.) Vinogradov, and, more
recently, Pintz, Goldston, Yıldırım, and Zhang, as well as
many others for whom there is no space to mention. Without these luminaries, my contributions would simply not
have been possible, and so the final theorems owe rather
more to them than they do to me.
I’ve been exceptionally fortunate to have been supported
and encouraged to pursue my interest in mathematics
throughout my career from a young age. My parents always
encouraged me to follow my interests, and my schoolteachers allowed me to develop my independent tastes.
More recently, many people have supported my career
and mathematics in various ways, particularly my supervisor Roger Heath-Brown and my postdoc mentor Andrew
Granville. Without this support, it is likely I would now be
doing something rather less interesting than mathematical
research!
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I’ve always been attracted to the simplicity of the statements of many important open problems about primes—it
is immensely satisfying to be personally involved in some
of the partial progress on these questions. More generally,
the field of analytic number theory feels revitalized and
exciting at the moment, with new ideas coming from many
different people, and hopefully this prize might inspire
younger mathematicians to continue this momentum and
make new discoveries about the primes.

About the Prize
The Cole Prize in Number Theory (and the Frank Nelson
Cole Prize in Algebra) was founded in honor of Professor
Frank Nelson Cole upon his retirement from the American Mathematical Society; he served as AMS Secretary for
twenty-five years and as Editor-in-Chief of the Bulletin for
twenty-one years. The original fund was donated by Professor Cole from moneys presented to him on his retirement,
and was augmented by contributions from members of the
Society. The fund was later doubled by his son, Charles A.
Cole, and supported by family members. It has been further
supplemented by George Lusztig and by an anonymous
donor.
This prize recognizes a notable research work in number
theory that has appeared in the last six years. The work must
be published in a recognized, peer-reviewed venue. The
current prize amount is US$5,000 and the prize is awarded
every three years.
The Cole Prize is awarded by the AMS Council acting on
the recommendation of a selection committee. The members of the selection committee for the 2020 prize were:
• Kannan Soundararajan (Chair)
• Andrew Wiles
• Melanie Matchett Wood
A list of the past recipients of the Cole Prize in Number
Theory can be found at https://www.ams.org/prizes
-awards/pabrowse.cgi?parent_id=15.
Credits

Photo of James Maynard is courtesy of James Maynard.
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2020
Levi L. Conant Prize
Amie Wilkinson was awarded the 2020 Levi L. Conant Prize at the 126th Annual Meeting of the AMS in Denver,
Colorado, in January 2020.

Citation
The 2020 Levi L. Conant Prize is
awarded to Amie Wilkinson for
the article “What Are Lyapunov
Exponents, and Why Are They
Interesting?” published in the
Bulletin of the American Mathematical Society in 2017.
The article provides a broad
overview of the modern theory
of Lyapunov exponents and
their applications to diverse
areas of dynamical systems and
Amie Wilkinson
mathematical physics. It opens
with an illuminating geometric
example. The barycentric division of a triangle consists
of the six triangles formed by joining each vertex to the
midpoint of the opposite side. This process can be iterated, taking the barycentric subdivision of each of the six
triangles, and continuing. How quickly do the triangles
become skinnier as we iterate? A Lyapunov exponent gives
the answer. This leads up to the introduction of Lyapunov
exponents as the “magical numbers” that describe the expansion and contraction rates associated with a dynamical
system. This concept is then placed in the mathematical
framework of cocycles and hyperbolicity.
Starting with the foundational results of Oseledets
and Anosov, Wilkinson then moves on to a wide range of
modern developments, ranging from smooth dynamics
and Pesin theory to translation surfaces and the spectral
theory of ergodic Schrödinger operators. While these topics
are quite diverse, the article emphasizes the connections
between them that are made through the use of Lyapunov
exponents and hyperbolicity. An additional common
thread tying these subjects together is that they all feature
the work of Artur Avila, who was awarded a Fields Medal in
2014. Wilkinson concludes with a short section on “meta552

dynamics” and a summary of some of the major unifying
themes running through this research area.
Wilkinson’s exposition is original, elegant, passionate,
and deep. Throughout the article, she maintains a very
high standard of mathematical rigor. At the same time,
she provides a great deal of geometric intuition through
the use of well-chosen examples and striking visuals. Definitions of abstract concepts are followed by examples and
special cases that are natural and relatively simple, but do
not trivialize the subject and offer interesting phenomena
for analysis. For instance, the discussion of random matrix
cocycles, derivative cocycles, and the hyperbolic cocycle
behind the barycentric subdivision clarifies the definition
of a cocycle and provides valuable insights into how experts think about this concept and how they work with
it in practice. The part related to mathematical physics is
illustrated by the “Hofstadter butterfly,” a fractal (discovered by Douglas Hofstadter of Gödel, Escher, Bach fame)
whose each horizontal slice is the spectrum of a discrete
magnetic Schrödinger operator. The same fractal also has a
dynamical interpretation, and deep theorems relate its spectral properties to the dynamical ones. Wilkinson surveys
these results. The explanations are clear and accessible to
a wide audience. This is an impressive feat, given that this
area of research has a reputation for being very technical
and difficult to explain to nonexperts. The article could be
skimmed for a quick introduction to a fascinating part of
mathematics, but it also lends itself to careful and repeated
study, rewarding the more invested reader with a deeper
understanding of the subject. We expect that it will be a
valuable resource for many years to come.

Biographical Sketch
Amie Wilkinson is a professor of mathematics at the University of Chicago working in ergodic theory and smooth
dynamics. She received her undergraduate degree at Harvard and her PhD at Berkeley in 1995 with Charles Pugh.
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straight on ergodic Schrödinger operators. Finally, I would
like to thank the AMS for first inviting me to talk on the
work of Artur Avila at the AMS Current Events Bulletin in
2016, a lecture on which this article was based.

About the Prize

Figure 1. Hofstadter’s butterfly.
She held postdoctoral positions at Harvard and Northwestern and rose to the level of full professor at Northwestern
before moving to Chicago in 2011.
Wilkinson was the recipient of the 2011 AMS Satter Prize,
and she gave an invited talk in the Dynamical Systems
section at the 2010 ICM. In 2013 she became a Fellow of
the AMS for “contributions to dynamical systems,” and in
2019 she was elected to the Academia Europaea.
Wilkinson’s research is concerned with the interplay
between dynamics and other structures in pure mathematics—geometric, statistical, topological, and algebraic.

Response from Amie Wilkinson
I would like to thank the AMS for this great honor. The
exponential growth rates measured by Lyapunov exponents
are a powerful and yet elusive predictor of chaotic dynamics, and they aid in the fundamental task of organizing
the long-term behavior of orbits of a system. Through the
mechanism of renormalization, exponents of metadynamical systems direct the seemingly unrelated behavior of
highly structured systems like rational billiard tables and
barycentric subdivision. Lyapunov exponents can deliver
delightful surprises as well, leading to crazy geometric
structures such as the pathological foliations Mike Shub
and I have studied. To summarize, I love the subject of this
article and am delighted that I might have conveyed this
affection to the reader.
I have many colleagues to thank for their input and
support; three of them in particular I’d like to mention by
name. Artur Avila, whose work was the guiding inspiration for this article, has in many ways shaped how I view
Lyapunov exponents and has opened my eyes to their
power and versatility. Curtis McMullen explained to me
his beautiful analysis of the barycenter problem, which
served as the perfect introduction to the subject. Svetlana
Jitomirskaya was instrumental in helping me get the facts
APRIL 2020

The Levi L. Conant Prize is awarded annually to recognize
an outstanding expository paper published in either the
Notices of the AMS or the Bulletin of the AMS in the preceding five years.
Established in 2001, the prize honors the memory of
Levi L. Conant (1857–1916), who was a mathematician
at Worcester Polytechnic Institute. The prize carries a cash
award of US$1,000.
The Conant Prize is awarded by the AMS Council acting
on the recommendation of a selection committee. The
selection committee members for the 2020 Conant Prize
were:
• Frank Calegari
• Thomas C. Hales
• Izabella J. Laba (Chair)
A list of the past recipients of the Levi L. Conant Prize
can be found at https://www.ams.org/prizes-awards
/pabrowse.cgi?parent_id=29.
Credits

Photo of Amie Wilkinson is by Jessica Wynne, used with permission.
Figure 1 reprinted with permission as follows: Douglas R.
Hofstadter, “Energy Levels and Wave Functions of Block
Electrons in Rational and Irrational Magnetic Fields,”
Physical Review B 14 (1976), 2239–2249. Copyright 1976,
American Physical Society.
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2020 Chevalley Prize
in Lie Theory
Huanchen Bao and Weiqiang Wang were awarded the 2020 Chevalley Prize in Lie Theory at the 126th Annual Meeting
of the AMS in Denver, Colorado, in January 2020.

Citation
The 2020 Chevalley Prize is
awarded to Huanchen Bao and
Weiqiang Wang for their fundamental contributions to the
theory of quantum symmetric
pairs.
This award is based on two
publications: the paper “Canonical Bases Arising from
Quantum Symmetric Pairs,”
published in Inventiones Mathematicae, and the monograph
Huanchen Bao
“A New Approach to KazhdanLusztig Theory of Type B via
Quantum Symmetric Pairs,”
published in Astérisque. In
these works, Huanchen Bao
and Weiqiang Wang completely
extended the known theory of
canonical bases from the case
of quantized enveloping algebras to the case of quantum
symmetric pairs. Bao and Wang
applied their new theory to a
long-standing open problem:
Weiqiang Wang
that of describing the character
formulas for the category O
attached to an orthosymplectic Lie superalgebra of type
osp(2m + 1|2n).
In the early 1990s, George Lusztig invented a remarkable
theory of canonical bases for quantized enveloping algebras. In the late 1990s, Gail Letzter introduced quantum
symmetric pairs (U, U’), where U is the universal enveloping algebra of a complex semisimple Lie algebra g and U’
corresponds to the fixed points in U of an involution. Bao
and Wang extended Lusztig’s theory of canonical bases
554

from quantized enveloping algebras to quantum symmetric
pairs. Notably, Bao and Wang’s construction shows that
Lusztig’s braid group operators restrict to automorphisms
of U’. They introduced a special intertwiner (now known as
quasi-K-matrix) in order to define a bar-involution on U’
and then proved that finite-dimensional U-modules and
their tensor products, when viewed as U-modules, have
canonical bases. In addition, they showed that a certain
modified form of U’, similar to Lusztig’s modified form of
U, has a canonical basis.
A milestone in representation theory was the Kazhdan–Lusztig theory, which offered a powerful solution to
the difficult problem of determining the irreducible characters in the Bernstein–Gelfand–Gelfand category O of a
complex semisimple Lie algebra. Though the classification
of finite-dimensional simple Lie superalgebras over ℂ was
achieved in the 1970s by Kac, the study of representation
theory such as the BGG category O for a Lie superalgebra
turns out to be very challenging, and progress has been
made only in recent years. Among all basic Lie superalgebras, the infinite series gl(m|n) and osp(m|2n) are arguably
the most fundamental ones.
Bao and Wang gave a complete and conceptual solution
to the decades-old open problem on irreducible characters in the category O of modules of integer and half-integer weights for the orthosymplectic Lie superalgebras
osp(2m+1|2n), of type B(m, n). They introduced a coideal
subalgebra U’ of U, which forms a quantum symmetric pair
with U, and constructed a new theory of quasi-R-matrix
and a new canonical basis (called the ι-canonical basis)
arising from quantum symmetric pairs (U, U’). They
showed that the subalgebra U’ and the Hecke algebra of
type Bm form double centralizers on 𝕍⊗m, where 𝕍 is the
natural representation of U, generalizing the Schur–Jimbo
duality. Then they reformulated the Kazhdan–Lusztig
theory for Lie algebras of type B via this new duality. Next,
they related the ι-canonical basis to the category O for
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osp(2m+1|2n). Their main result asserts that the entries of
the translation matrix between the (dual) ι-canonical basis
and the monomial basis of 𝕍⊗m ⊗ 𝕍∗⊗n play the role of
Kazhdan–Lusztig polynomials in O.
The construction of quantum symmetric pairs was
generalized by Stefan Kolb in 2014 to the case where g is a
symmetrizable Kac–Moody Lie algebra. In a recent preprint
(“Canonical Bases Arising from Quantum Symmetric Pairs
of Kac–Moody Type,” arXiv:1811.09848), Bao and Wang develop a general theory of ι-canonical bases for the quantum
symmetric pairs of Kac–Moody type, introducing several
new ideas to overcome major obstacles, and strengthen
their previous main results by allowing general integral
parameters.
The fact that the theory of canonical bases can be
extended to the case of symmetric spaces is entirely unexpected and highly nontrivial. That the new theory has
already had dramatic applications to the character theory
of Lie superalgebras adds to the significance of the work.
Many other applications, for example, to a theory of total
positivity attached to symmetric spaces, are expected. The
two papers of Bao and Wang are the best papers published
in Lie theory in recent years and will have an impact on the
field for many years to come.

Response from Huanchen Bao
and Weiqiang Wang

Huanchen Bao obtained his BS in mathematics at Sichuan
University in 2010 and his PhD from the Department of
Mathematics at the University of Virginia in 2015. He was
a postdoc at the University of Maryland, the Institute for
Advanced Study, and the Max-Planck Institute for Mathematics. He is currently an assistant professor in the Department of Mathematics at National University of Singapore.

We are extremely gratified and honored to receive the 2020
Chevalley Prize. We would like to thank George Lusztig
for establishing the prize, whose groundbreaking works
on Kazhdan–Lusztig theory and canonical bases form the
central themes of our work in the cited papers.
When the senior recipient, Weiqiang Wang, was a PhD
student under the supervision of V. Kac in the 1990s, character formulas for Lie superalgebras were largely unknown,
not even conjecturally. A conceptual solution of the character formula problem for the Bernstein–Gelfand–Gelfand
category of orthosymplectic Lie superalgebras was given
in the dissertation of the junior recipient, Huanchen Bao,
two decades later.
To formulate the solution to the above problem and
go beyond, we were led to develop a theory of canonical
bases arising from quantum symmetric pairs, extending the
canonical bases arising from quantum groups introduced
by Lusztig. Our work was inspired by an earlier solution of
Jon Brundan’s Kazhdan–Lusztig conjecture due to Shun-Jen
Cheng, Ngau Lam, and the senior recipient for general linear Lie superalgebras in terms of Lusztig’s canonical basis.
The general theory of quantum symmetric pairs was formulated by Gail Letzter in the late 1990s and later extended
by Stefan Kolb. The field has been expanding rapidly in
recent years thanks to the subsequent works of our friends
and collaborators. We are very grateful to all of them, in
particular to Yiqiang Li and Ming Lu, for what they have
taught us. The junior recipient especially thanks his postdoc
mentor, Xuhua He, for his guidance and encouragement.
Finally, we thank our families and friends for their
support.

Biographical Sketch: Weiqiang Wang

About the Prize

Biographical Note: Huanchen Bao

Weiqiang Wang is currently a professor of mathematics at
the University of Virginia. He received a bachelor’s degree
from the University of Science and Technology of China
and a PhD degree in mathematics from the Massachusetts
Institute of Technology in 1995. He was a postdoc at the
Institute for Advanced Study, Yale University, and the MaxPlanck Institute at Bonn. He is a frequent visitor to the
Institute of Mathematics at Academia Sinica in Taipei and
East China Normal University. His research interest lies in
representation theory, including Lie superalgebras, Hecke
algebras, quantum groups, and connections to algebraic
geometry. He enjoys collaborations and has learned much
from his collaborators and students over the years.
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The Chevalley Prize was established in 2014 by George
Lusztig to honor Claude Chevalley (1909–1984). Chevalley
was a founding member of the Bourbaki group. He made
fundamental contributions to class field theory, algebraic
geometry, and group theory. His three-volume treatise on
Lie groups served as standard reference for many decades.
His classification of semisimple groups over an arbitrary
algebraically closed field provides a link between Lie’s theory of continuous groups and the theory of finite groups,
to the enormous enrichment of both subjects.
The Chevalley Prize is awarded for notable work in Lie
theory published during the preceding six years; a recipient should be at most twenty-five years past the PhD. The
current prize amount is US$8,000, awarded in even-numbered years, without restriction on society membership,
citizenship, or venue of publication.
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The Chevalley Prize is awarded by the AMS Council acting on the recommendation of a selection committee. The
members of the selection committee for the 2020 Chevalley
Memorial Prize were:
• Anne-Marie Aubert (Chair)
• Colette Moeglin
• Peter J. Olver
A list of the past recipients of the Chevalley Prize can
be found at https://www.ams.org/prizes-awards
/pabrowse.cgi?parent_id=12.
Credits

Photo of Huanchen Bao is courtesy of Lei Zhang.
Photo of Weiqiang Wang is courtesy of Weiqiang Wang.
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2020
Joseph L. Doob Prize
René Carmona and François Delarue were awarded the 2020 Joseph L. Doob Prize at the 126th Annual Meeting of
the AMS in Denver, Colorado, in January 2020.

Citation
The 2020 Joseph L. Doob Prize
is awarded to the two-volume
set Probabilistic Theory of Mean
Field Games with Applications,
I and II, written by René Carmona and François Delarue,
and published by Springer
Nature in 2018 in the series
Stochastic Analysis and Applications.
Stochastic game theory is
René Carmona
a vastly complicated subject
that attempts to model how
rational individuals interact
within a random environ ment, while each pursues her/
his own, usually conflicting,
goals. Understanding even simple-looking model problems
requires designing strategies
and counterstrategies of often
great complexity. But “mean
field games,” introduced a decade ago by J. M. Lasry and P.
L. Lions and by M. Huang, R.
François Delarue
P. Malhamé, and P. E. Caines,
offer a resolution, looking for
simpler strategic structures that sometimes appear in the
limit as the number of identically motivated players goes to
infinity. The analogy with statistical physics should be clear.
The motivating insight is that each individual need not
respond much to the precise decision of any other player,
but rather to the empirical distribution of the cumulative
effects of all the others’ actions.
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These two magisterial volumes by René Carmona and
François Delarue provide an accessible, fully detailed
introduction to the exciting prospects for mean field games
and to their considerable mathematical subtleties.
Volume I: Mean Field FBSDEs, Control, and Games introduces mean field games for which there are no random
effects common to all players, so-called “games without
common noise.” The reader will find here well-written
chapters on finite-person stochastic games, optimality
and forward-backward stochastic differential equations
(FBSDEs), deriving mean field game limit PDEs, calculus
on Wasserstein spaces, and much more.
More complicated stochastic effects lead to much more
complex “games with common noise,” analyzed in Volume
II: Mean Field Games with Common Noise and Master Equations. Most of the exposition here is devoted to building
solutions of the master equation, a highly nonlinear second-order PDE defined on a space of probability measures.
With these two volumes, Carmona and Delarue contribute immensely to our understanding of mean field games
(and they in turn generously acknowledge their debt to
many other colleagues).

Biographical Sketch: René Carmona
René Carmona, PhD, is the Paul M. Wythes ’55 Professor
of Engineering and Finance at Princeton University in the
Department of Operations Research and Financial Engineering. He is an associate member of the Department of
Mathematics, a member of the Program in Applied and
Computational Mathematics, and director of Graduate
Studies of the Bendheim Center for Finance, where he
oversees the Master in Finance program. He obtained a
PhD in probability from Marseille University, where he
held his first academic job. After time spent at Cornell and
a couple of stints at Princeton, he moved to the University
of California at Irvine in 1981 and eventually to Princeton
University in 1995.
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Dr. Carmona has been a Fellow of the Institute of
Mathematical Statistics since 1984 and of the Society for
Industrial and Applied Mathematics since 2009. He is the
founding chair of the SIAM Activity Group on Financial
Mathematics and Engineering and a founding editor of
the journal Electronic Communications in Probability and the
SIAM Journal on Financial Mathematics. He is on the editorial
board of several peer-reviewed journals and book series.
His publications include over one hundred articles and
eleven books in probability, statistics, mathematical physics, signal analysis, and financial mathematics. Over the
last decade he has tried to understand from a probabilistic
point of view a class of mathematical models introduced independently and simultaneously by a couple of French applied mathematicians (Jean Michel Lasry and Pierre Louis
Lions) and a group of electrical engineers in Canada (Peter
Caines, Minyi Huang, and Roland Malhamé), known under
the name of Mean Field Games. Together with François
Delarue, he developed a probabilistic approach to these
models. This collaboration culminated in a two-volume
book providing the state of the art on the subject.
More information can be found at www.princeton
.edu\~rcarmona.

Biographical Sketch: François Delarue
François Delarue was born in 1976 in Normandy, France.
He graduated from the École Normale Supérieure de Lyon
(France), where he studied from 1996 to 1999. He received
a PhD from the University of Marseille (France) in 2002,
working on stochastic differential equations under the
supervision of Etienne Pardoux. The same year, he was
hired by University Paris 7–Diderot as an assistant professor (“maître de conférence” in the French system) at the
research laboratory Laboratoire de Probabilités et Modèles
Aléatoires. He stayed in Paris from 2002 to 2009 working
on the team of Francis Comets, who was his advisor for
the “habilitation á diriger des recherches” (French degree
for supervising PhD theses) that he received in 2008. Since
2009, he has been a full professor at the research laboratory
of mathematics Laboratoire Dieudonné of the University of
Nice Sophia Antipolis. In 2014, he was appointed a junior
fellow of the Institut Universitaire de France for five years.
Since 2019, he has been supported by a chair allocation
from the Institut 3IA (Institute for Artificial Intelligence
in Nice).
François Delarue’s research is in stochastic analysis,
including mean field particle systems and applications to
partial differential equations. He met his coauthor René
Carmona for the first time in 2009, and he invited him
to spend one month in Nice in 2010 in order to initiate a
collaboration. Since René’s visit, they have been working
together on the probabilistic approach to mean field games.
François Delarue’s research on the subject is supported by
the French National Research Agency (ANR). Since 2011,
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François Delarue has been managing, at the Department of
Mathematics of the University of Nice, the European MSc
program in applied mathematics “Mathmods,” which runs
in collaboration with other universities in Europe. Since
2018, he has also been managing the CNRS International
Research Network of mathematics between southern Europe and northern Africa. Since 2019, he has been co-editor
in chief, with Peter Friz, of the journal Annals of Applied
Probability.

Response from René Carmona
and François Delarue
We are deeply honored and grateful to receive the 2020
Joseph L. Doob Prize, and especially humbled by Doob’s
towering figure in the history of probability and its foundations.
We began working together nearly a decade ago, driven
by the common desire to develop stochastic analysis tools
that could be used to solve applied problems in mathematical physics. A couple of published journal articles and two
years of travel between Nice and Princeton later, we became
excited by the potential of an otherwise nascent mathematical model for large anonymous games with mean
field interactions. It quickly became clear to us that there
was something really special and potentially far-reaching
in these models that were introduced independently and
simultaneously by a couple of French applied mathematicians (Jean Michel Lasry and Pierre Louis Lions) and a
group of electrical engineers in Canada (Peter Caines, Minyi
Huang, and Roland Malhamé). We are thankful for their
groundbreaking innovation.
For us, the next step was to develop an approach that
would facilitate the emergence of a subfield that was not
limited to the analytic methods used in the subject’s earliest works. We worked to further academic understanding
of the subject and to generate excitement among students,
colleagues, and younger researchers by advising students,
teaching short courses, organizing conferences, and generally proselytizing on the subject. In doing so, we came
to the conclusion that there was a dire need for a comprehensive presentation of the subject if research was to thrive
and ultimately become the basis of a subfield. We started
compiling the many motivating examples of the theory’s
applications, including those from finance, economics,
population biology, logistics, and operations research. We
streamlined results from all of the works that have appeared
on the subject over the last decade, and presented them
in a unified framework. As is often the case, in these early
stages we did not have a clue just how extensive this project
would be, what the final product would look like, and of the
toll it would take on our lives. We also did not expect this
project to prompt such profound honor and satisfaction,
epitomized by this award, which has been granted to so
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many prestigious and highly influential mathematicians
before us.
Of particular note to us has been the wide range of
scientific subfields beyond our immediate community
that have already cited this book, and the extent to which
new generations of researchers are both relying on our
probabilistic approach and extending the scope of its applications. Witnessing this, and the many opportunities,
conversations, and collaborations that this book has made
possible, has been deeply heartening. We want to thank the
committee for recognizing all of this, and above all else, for
seeing this book’s potential to “provide an accessible, fully
detailed introduction to the exciting prospects for mean
field games and to their considerable mathematical subtleties” and to “contribute immensely to our understanding
of mean field games.”

The Doob Prize is awarded by the AMS Council acting on
the recommendation of a selection committee. The members of the selection committee for the 2020 prize were:
• Lawrence Craig Evans
• Mark Goresky
• Fan Chung Graham (Chair)
• H. W. Lenstra
• Terence Tao
A list of the past recipients of the Doob Prize can
be found at https://www.ams.org/prizes-awards
/pabrowse.cgi?parent_id=21.
Credits

Photo of René Carmona is courtesy of René Carmona.
Photo of François Delarue is courtesy of François Delarue.

About the Prize
The Doob Prize was established by the AMS in 2003 and
endowed in 2005 by Paul and Virginia Halmos in honor of
Joseph L. Doob (1910–2004). Paul Halmos (1916–2006)
was Doob’s first PhD student. Doob received his PhD from
Harvard in 1932 and three years later joined the faculty
at the University of Illinois, where he remained until his
retirement in 1978. He worked in probability theory and
measure theory, served as AMS president in 1963–64, and
received the AMS Steele Prize in 1984 “for his fundamental
work in establishing probability as a branch of mathematics
and for his continuing profound influence on its development.” The Doob Prize recognizes a single, relatively
recent, outstanding research book that makes a seminal
contribution to the research literature, reflects the highest
standards of research exposition, and promises to have a
deep and long-term impact in its area. The book must have
been published within the six calendar years preceding the
year in which it is nominated. Books may be nominated
by members of the Society, by members of the selection
committee, by members of AMS editorial committees, or by
publishers. The prize of US$5,000 is given every three years.
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2020 Leonard Eisenbud
Prize for Mathematics
and Physics
Kevin Joseph Costello was awarded the 2020 Leonard Eisenbud Prize for Mathematics and Physics at the 126th Annual Meeting of the AMS in Denver, Colorado, in January 2020.

Citation
The Leonard Eisenbud Prize
for Mathematics and Physics
is awarded to Kevin Costello
for his contributions to the
mathematical foundations of
quantum field theory and his
gauge-theoretic explanation
of solutions to the quantum
Yang–Baxter equations. These
have appeared in the works
Factorization Algebras in QuanKevin Joseph Costello tum Field Theory I, published
by Cambridge University Press
in 2017, Renormalization and
Effective Field Theory, published by the American Mathematical Society in 2011, and the influential article posted
on the arXiv: 1303.2632, “Supersymmetric Gauge Theory
and the Yangian.”
Quantum field theory is the physical framework underlying all modern understanding of elementary particles,
fields, and their interactions. From its beginnings with
quantum electrodynamics in the 1920s to the development of nonabelian gauge theories, mathematicians have
struggled to formulate in precise terms the rigorous underpinnings of the subject, as well as to mathematically
understand and justify the calculations done by physicists.
Included in this effort was the program of constructive
quantum field theory, whose practitioners tried to give
analytic constructions of field theories on Minkowski or Euclidean space satisfying the Wightman axioms starting from
action principles that physicists used to describe the world.
In spite of many beautiful results in infinite-dimensional
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analysis that came out of this effort, no one has yet succeeded in giving such a construction for realistic field
theories in four dimensions.
The interface between mathematics and quantum field
theory underwent a dramatic change in the 1980s under
the influence of the rich structures underlying string theory,
conformal field theory, and topological field theory, resulting in a new geometric synthesis via an axiomatization of
the latter two by Graeme Segal and Michael Atiyah. This
broad perspective ushered in an astounding panoply of
applications, including the definition of Reshetikhin–Turaev–Witten invariants of three-manifolds, Gromov–Witten
theory, Seiberg–Witten theory, various geometric ramifications of mirror symmetry, as well as a rapid influx of new
geometric and algebraic tools and concepts into physics.
Amid the efforts of many mathematicians to explore the
foundations of this new landscape, the recent work of Kevin
Costello stands out for its depth, comprehensive view, and
its relevance to physicists. In his book Renormalization and
Effective Field Theory, Costello developed a complete mathematical foundation for perturbative renormalization as
practiced by physicists, bringing it up to an unprecedented
level of rigor and conceptual clarity. In particular, he gave a
full mathematical exposition of the renormalization group
flow on quantum field theories and a mathematical proof
of the renormalizability of Yang–Mills theory, the physics
counterpart of which earned Gerardus t’Hooft a Nobel Prize
in 1999. The key mathematical ingredient in Costello’s theory is derived geometry, the newest manifestation of the rich
categorical generalizations of geometry that have grown out
of the Grothendieck revolution of the 1960s. The application to physics lies in the insight that the zero locus of an
action functional can exactly be enhanced to such a derived
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geometry in a way that naturally incorporates gauge symmetries via the Batalin–Vilkovisky formalism. The upshot
is that the observables of a quantum field theory come together to form a remarkable mathematical structure called
a factorization algebra on spacetime, an idea that Costello
has been fleshing out systematically in collaboration with
his student Owen Gwilliam in the books Factorization Algebras in Quantum Field Theory I, II. (The second volume is
in the final stages of submission to Cambridge University
Press.) These books set up a robust global analytic framework necessary to perform deformation quantization of
a field theory expressed as an elliptic moduli problem and
yield, in particular, rigorous perturbative quantizations of
topological field theories such as Chern–Simons theory,
the B-model, and Rozansky–Witten theory, as well as
nontopological field theories such as Yang–Mills theory.
This framework for understanding quantum field theory
is developing rapidly and has already established itself as
a new paradigm for mathematical approaches to quantum
field theories that encompasses a substantial portion of the
classical analytic tradition while interacting with modern
geometry and topology in deep and novel ways.
One especially striking application of the theory has
appeared in Costello’s work on Yangians. The Yang–Baxter
equations are consistency relations satisfied by matrices
encoding the vertex interactions of lattice models and are
understood to be the key to integrability. In the 1980s,
Drinfeld interpreted solutions to these equations in terms
of quantum groups, certain noncommutative deformations of classical and affine universal enveloping algebras,
whereby concrete solutions to the Yang–Baxter equations
arise from representations of special quantum groups called
Yangians. Costello’s remarkable insight is that such solutions can also be understood as arising from four-dimensional supersymmetric field theories that are topological in
two directions and holomorphic in one complex direction.
More precisely, Costello discovered the remarkable fact that
Yangian Hopf algebras are encoded in the factorization algebra
of observables in “Chern–Simons deformations” of twisted N = 1
gauge theories in four dimensions.
Even though a full explanation of this statement is a bit
too elaborate to include here, it is worth emphasizing that
Costello has used it to give a unified construction of all the
standard rational, trigonometric, and elliptic solutions to
the quantum Yang–Baxter equations. In the words of Edward Witten, Costello has explained why the Yang–Baxter
equations have all those solutions, in a manner that goes
substantially beyond Drinfeld’s groundbreaking work,
resolving a fundamental mystery that has shrouded the
equations for many decades since their discovery.
Unlike many mathematicians working on topics originating in physics, Kevin Costello cares deeply about the
foundations of physics itself as conceived of by physicists
and is constantly generating physical insights that go
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beyond mathematical rigor. He is respected by mathematicians and physicists alike and plays a unique role
in breaking new and fertile ground on which the two
communities can jointly develop directions of research
even while coming to a fuller understanding of important
known phenomena. He is thus eminently deserving of the
Eisenbud Prize for Mathematics and Physics.

Biographical Sketch
Kevin Joseph Costello was born in 1977 in Dublin, Ireland.
He did his undergraduate degree at Cambridge University
and received his PhD from Cambridge in 2003 under the
supervision of Ian Grojnowski. He has worked at Imperial
College London, the University of Chicago, and Northwestern University and is now a Krembil Foundation Chair at
the Perimeter Institute in Waterloo, Ontario. He is a Fellow
of the Royal Society, a former Sloan and Simons fellow, an
invited speaker at the International Congress of Mathematicians in 2010, and an invited speaker at Strings 2016.

Response from Kevin Joseph Costello
It’s a huge honor to receive this award, whose previous
recipients include several personal heroes of mine. Some
years ago I decided to leave the beaten path of algebra
and topology and explore the foundations of perturbative
quantum field theory. I’ve had a great deal of fun doing
this, but I did not expect this to be a good career move.
However, the mathematics community has been very
supportive over the years, as evidenced by this wonderful
prize. It’s a real privilege to work in a community like ours
which is open to interdisciplinary, curiosity-driven research.
I’m very grateful to the AMS, the Eisenbud family, and the
selection committee.

About the Prize
The Eisenbud Prize was established in 2006 in memory of
the mathematical physicist Leonard Eisenbud (1913–2004)
by his son and daughter-in-law, David and Monika Eisenbud. Leonard Eisenbud, who was a student of Eugene
Wigner, was particularly known for the book Nuclear Structure (1958), which he coauthored with Wigner. A friend
of Paul Erdős, he once threatened to write a dictionary of
“English to Erdős and Erdős to English.” He was one of the
founders of the physics department at the State University
of New York, Stony Brook, where he taught from 1957 until
his retirement in 1983. His son David was president of the
AMS during 2003–04. The Eisenbud Prize for Mathematics
and Physics honors a work or group of works that brings
the two fields closer together. Thus, for example, the prize
might be given for a contribution to mathematics inspired
by modern developments in physics or for the development
of a physical theory exploiting modern mathematics in a
novel way. The US$5,000 prize will be awarded every three
years for a work published in the preceding six years.
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The Eisenbud Prize is awarded by the AMS Council
acting on the recommendation of a selection committee.
The selection committee members for the 2020 prize were:
• Jeffrey A. Harvey (Chair)
• Minhyong Kim
• Alexei Y. Kitaev
A list of the past recipients of the Eisenbud Prize can
be found at https://www.ams.org/prizes-awards
/pabrowse.cgi?parent_id=23.
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Credits

Photo of Kevin Joseph Costello is courtesy of Gabriela Secara
/ Perimeter Institute.
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2020
Leroy P. Steele Prizes
The 2020 Leroy P. Steele Prizes were presented at the 126th Annual Meeting of the AMS in Denver, Colorado, in January 2020. The Steele Prize for Mathematical Exposition was awarded to Martin R. Bridson and André Haefliger; the
Prize for Seminal Contribution to Research in Analysis/Probability was awarded to Craig Tracy and Harold Widom;
and the Prize for Lifetime Achievement was awarded to Karen Uhlenbeck.

Citation for
Mathematical Exposition:
Martin R. Bridson
and André Haefliger
The 2020 Steele Prize for Mathematical Exposition is awarded
to Martin R. Bridson and André
Haefliger for the book Metric
Spaces of Non-Positive Curvature,
published by Springer-Verlag
in 1999.
Metric Spaces of Non-Positive
Martin R. Bridson
Curvature is the authoritative
reference for a huge swath of
modern geometric group theory. It realizes Gromov’s vision
of group theory studied via
geometry, has been the fun damental textbook for many
graduate students learning the
subject, and paved the way for
the developments of the subsequent decades.
At the turn of the 20th century, Max Dehn was interested
in topological problems about
André Haefliger
closed surfaces. He translated
these problems into algebraic
questions about the fundamental group and then solved
them using the geometry of the action of the fundamental
group on the universal cover. Subsequently, Dehn and
others used combinatorial properties of group presentations in place of geometric properties of spaces to develop
combinatorial group theory. It was only in the 1980s,
with Gromov’s seminal papers drawing parallels between
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Riemannian geometry and group theory, that the field of
geometric group theory came into being. Much of the 1990s
was spent finding rigorous proofs of Gromov’s insights
and expanding upon them. Metric Spaces of Non-Positive
Curvature is the outcome of that decade of work, and has
been the standard textbook and reference work throughout
the field in the two decades of dramatic progress since its
publication in 1999.
A metric space of non-positive curvature is a geodesic
metric space satisfying (local) CAT(0) condition, that every
pair of points on a geodesic triangle should be no further
apart than the corresponding points on the “comparison
triangle” in the Euclidean plane. Examples of such spaces
include non-positively curved Riemannian manifolds,
Bruhat–Tits buildings, and a wide range of polyhedral
complexes.
This book is the definitive text on these spaces and the
groups associated with them. The theory is developed
carefully, in great generality. All the foundational theorems
are proved, and the important examples are covered. The
proofs are clear and comprehensive. The necessary density
of such a work is offset by the inclusion of a large number
of exercises, making it invaluable both as a graduate text
and as a reference for active researchers.

Biographical Note: Martin R. Bridson
Martin R. Bridson was born in the Isle of Man in 1964.
He was an undergraduate at Hertford College Oxford and
received his PhD from Cornell University in 1991, advised
by Karen Vogtmann. He was an assistant professor at Princeton until 1996, with extended leaves spent in Geneva and
Oxford. He was a tutorial fellow and professor of topology
at Oxford (Pembroke College), then professor of pure
mathematics at Imperial College London. Since 2007 he
has been the Whitehead Professor of Pure Mathematics at
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the University of Oxford, where he served as head of the
Mathematical Institute 2015–18. He is now president of
the Clay Mathematics Institute.
Bridson’s research interests revolve around the interaction of geometry, topology, and group theory. He has been
awarded the Whitehead Prize of the London Mathematical
Society, the Forder Lectureship of the New Zealand Mathematical Society, and a Royal Society Wolfson Research Merit
Award. He gave an Invited Address to the Joint Mathematics
Meetings in 2001 and was an Invited Speaker at the ICM
in Madrid in 2006. He is a Fellow of the American Mathematical Society and was elected a Fellow of the Royal
Society in 2016.

Biographical Note: André Haefliger
André Haefliger was born in Nyon, Switzerland, in 1929.
He received his PhD from Paris-Sorbonne in 1958; his
thesis director was Charles Ehresmann, and the president
of the jury was Henri Cartan. From 1961, he spent two
years at the Institute for Advanced Study in Princeton. With
the help of George de Rham, he created the Department
of Mathematics at the University of Geneva, where he
remained as Professeur until retiring in 1996. He traveled
widely, visiting universities across Europe, the Americas,
the Soviet Union, Japan, China, and (many times) India.
He was honored by a Doctorat Honoris Causa from ETH
Zurich in 1992 and the University of Dijon in 1997.
His research interests have ranged widely, including:
diverse aspects of the theory of foliations; differentiable
maps—jet spaces, immersions and embeddings, knotting
for high-dimensional spheres; complex analytic structures;
orbifolds and complexes of groups. For the past fifteen years
he has concentrated his efforts on the archives of Armand
Borel (now in Geneva) and René Thom. He also initiated
the publication of the complete mathematical works of
René Thom, with critical notes and significant unpublished
documents.

Response from Martin R. Bridson
and André Haefliger
We are honoured and delighted to receive the Steele Prize
for Mathematical Exposition. We are particularly pleased
that the Prize Committee commented on the value that
students have found in our book; to see it used widely
as a textbook has been immensely gratifying. It has also
been rewarding to see it serve as a reference for the many
colleagues who have advanced geometric group theory so
spectacularly over the past twenty years.
We wrote, “The purpose of this book is to describe the
global properties of complete simply-connected spaces that
are non-positively curved in the sense of A. D. Alexandrov
and to examine the structure of groups that act on such
spaces by isometries.” Misha Gromov brought many ideas
from the Alexandrov school to prominence in the West, and
his contribution goes far beyond an act of transmission: he
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gave us an inspiring vision that melded the metric geometry
of the Russian school with numerous novel ideas that drew
on his unique insights into differential geometry, topology, and group theory. Finitely generated groups, viewed
as geometric objects, were at the heart of this vision, and
the interaction of groups and geometry is correspondingly
central to our book.
It was a desire to extend Serre’s theory of graphs-ofgroups to higher dimensions that led to our collaboration.
André, who was developing a theory of complexes of
groups, visited John Stallings in Berkeley in 1989. Stallings, working with Gersten on triangles of groups, was
developing similar ideas. Martin, struggling to understand
Gromov’s essay “Hyperbolic Groups” while a graduate
student at Cornell, had resolved a challenge in the geometric foundations of polyhedral geometry that had been
obstructing the work of both André and Gersten–Stallings.
When André learned of this from Stallings, he wrote to
Martin and subsequently arranged a position for him in
Geneva. It was there in 1992–93 that we decided to write
our book, naively assuming that we would finish during
our stay at a chalet in the Swiss mountains in July 1993,
allowing time for long walks in the afternoons. Our sense
of what the book should contain expanded in the years that
followed, but as the field expanded we had to accept that
there were many things we could not cover. We sent the
final manuscript to Springer on the first day of spring 1998.
We were at opposite ends of our careers when we embarked on this project, and we came with our own tastes,
but it was a joy to explore the mathematics together and
to argue until we agreed on how to present each idea. The
structure of our profession does not reward the effort of
writing a monograph as readily as it rewards theorems
presented in discrete papers published promptly. There
are good reasons for this, but the enduring value of a book
that gives students and colleagues access to a coherent body
of ideas is something to be treasured, and we applaud the
American Mathematical Society for recognising that value
through the Steele Prize.
The Steele Prizes are awarded by the AMS Council acting
on the recommendation of a selection committee. The
members of the Steele Prize Subcommittee for Mathematical Exposition were:
• Alice Guionnet
• Charles Fefferman
• Michael Jordan
• Eric Friedlander
• Dusa McDuff
(Chair)
• Victor Reiner
• Mark Green
• Thomas Scanlon
• Benedict Gross

Citation for Seminal Contribution to Research:
Craig Tracy and Harold Widom
The 2020 Steele Prize for a Seminal Contribution to Research in Analysis/Probability Theory is awarded to Craig
Tracy and Harold Widom for the paper “Level-Spacing
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Distributions and the Airy
Kernel,” published in 1994 in
Communications in Mathematical Physics.
In this work, Tracy and
Widom found the exact as ymptotics of the nth largest
eigenvalue (n = 1, 2, ...) of an
N × N random Hermitian matrix, suitably scaled, as N goes
to ∞. Tracy and Widom showed
that the scaled eigenvalues
Craig Tracy
converge to random variables,
each with a specific distribution function F(n; s), which
they characterized in terms of
a particular solution of a Painlevé II differential equation.
The paper emphasizes the close
connection between operator
theory and random matrices
and proved to be an important
step in the development of “integrable probability.”
Harold Widom
From a statistician’s perspective, the introduction of the
Tracy–Widom distributions has been a breakthrough of
lasting importance. The eigenvalues of sample covariance
matrices are fundamental for the analysis of high-dimensional data. For reasons of dimension reduction or otherwise, interest often focuses on the top sample eigenvalues.
The Tracy–Widom distributions characterize the limiting
distribution of the top eigenvalue in the “null hypothesis”
case of no structure, a challenge for statisticians since the
1950s. In particular, the distribution function F(2; s) governs the complex-valued data of signal processing.
Further notable applications of these distribution functions include the celebrated distribution of the length of
the longest increasing subsequence in a random permutation and the height-fluctuations random growth models
in the KPZ (Kardar–Parisi–Zhang) universality class. The
Airy kernel appearing in the title of the nominated paper
has been generalized to the Airy process and then to the
Airy sheet, used recently in describing the KPZ fixed point.
Craig Tracy and Harold Widom have collaborated on
many other works that have had a significant impact. Their
discovery of the Tracy–Widom distribution, however, is a
towering accomplishment exactly of the kind the Steele
Prize for Seminal Contribution to Research is designed to
recognize.
APRIL 2020

Biographical Sketch: Craig Tracy
Craig Tracy was born in England on September 9, 1945, the
son of Eileen Arnold, a British subject, and Robert Tracy,
an American serving in the U.S. Army. After immigrating to
the United States as an infant, Tracy grew up in Missouri,
where he attended the University of Missouri at Columbia, graduating in 1967 as an O. M. Stewart Fellow with
a BS degree in physics. He began his graduate studies as a
Woodrow Wilson Fellow at Stony Brook University, where
he wrote his doctoral dissertation under the supervision of
Barry McCoy. After postdoctoral positions at the University
of Rochester (1973–75) and the C. N. Yang Institute for
Theoretical Physics (1975–78), Tracy was at Dartmouth
College for six years before joining the University of California, Davis, in 1984. He is currently Distinguished Professor
of Mathematics at UC Davis.
In 2002 Tracy was awarded, jointly with Harold Widom,
the SIAM George Pólya Prize, and in 2007 the AMS-SIAM
Norbert Wiener Prize, also jointly with Widom. In 2006
Tracy was elected a member of the American Academy of
Arts and Sciences.
Tracy has two daughters, two stepdaughters, seven grandchildren, and one stepgrandchild. He is married to Barbara
Nelson, and they reside in Sonoma, California.

Biographical Sketch: Harold Widom
Harold Widom grew up in New York City, where he attended Stuyvesant High School and the City College of
New York. He did his graduate work at the University of
Chicago, receiving his PhD under the supervision of Irving
Kaplansky. He is now Distinguished Professor Emeritus at
the University of California, Santa Cruz. His first academic
position was at Cornell University, where, inspired by Mark
Kac, he turned his attention to the study of Toeplitz and
Wiener–Hopf operators. This influenced much of his subsequent research and led ultimately to his work (largely in
collaboration with Craig Tracy) in integrable systems and
random matrix theory. He is an associate editor of Asymptotic Analysis, Journal of Integral Equations and Applications,
and Mathematical Physics, Analysis and Geometry. He is an
honorary editor of Integral Equations and Operator Theory.
He is a member of the American Academy of Arts and Sciences. In 2002 he was awarded, jointly with Craig Tracy,
the SIAM George Pólya Prize, and in 2007, also with Craig
Tracy, the AMS-SIAM Norbert Wiener Prize. He has three
children and four grandchildren.

Response from Craig Tracy and Harold Widom
We are honored to be named the recipients of the 2020
Leroy P. Steele Prize for Seminal Contribution to Research
in Analysis/Probability Theory. We thank the members of
the Selection Committee and the Executive Committee of
the AMS Council for their decision.
We first express our appreciation of Estelle L. Basor, with
whom we wrote our first joint paper on random matrices.
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She was a PhD student of Widom’s and had written a
joint paper with Tracy on tau-function asymptotics. It was
she who suggested that Widom be asked to join them in
working on a random matrix problem of Freeman Dyson.
This we did, and it was the beginning of our further collaboration.
Two who most influenced our early work were Madan
L. Mehta and Freeman Dyson. Mehta alerted us to an alternative derivation he devised for the equations of Jimbo,
Miwa, Môri, and Sato governing eigenvalue spacings in
the bulk of the spectrum. His derivation used Fredholm
expansions extensively. We saw that by using some operator
theory we could simplify his argument; then we were able
to extend the method to obtain equations for other operator ensembles. With Freeman Dyson, we had extensive
discussions and written correspondence in all aspects of
random matrices (especially with regard to our work on
orthogonal and symplectic ensembles).
In our subsequent work on random matrices, we had
valuable interactions with, among others, Mark Adler,
Pierre van Moerbeke, John Harnad, and Alexander Its.
Some years later, we were able to use ideas from Bethe
Ansatz to show that a largest eigenvalue distribution function arising in random matrices arises also in a scaling limit
of the asymmetric simple exclusion process (a model lying
outside the class of determinantal processes).
We also thank the diverse group of researchers in random matrix theory and integrable systems for making this
an exciting field in which to work.
The Steele Prizes are awarded by the AMS Council acting
on the recommendation of a selection committee. The
members of the Steele Prize Subcommittee for Seminal
Contribution to Research were:
• Michael Jordan
• Eric Friedlander
(Chair)
• Dusa McDuff
• Mark Green
• Victor Reiner
• Benedict Gross
• Thomas Scanlon
• Alice Guionnet

Citation for Lifetime Achievement:
Karen Uhlenbeck
The 2020 Steele Prize for Lifetime Achievement is awarded
to Karen Uhlenbeck for her long-lasting influence in geometric topology and analysis and for her mentorship of
young people and women in mathematics. Karen Uhlenbeck’s mathematics has laid the foundation for a tremendous range of research in differential geometry and geometric analysis over the past four decades. Her early work
with J. Sacks and R. Schoen analyzed the limiting behavior
of sequences of minimizers of geometric functionals (such
as the energy functional) and showed that, even though
there may be no limit in the conventional sense, such
sequences often have geometrically understandable limits
that appear as “bubbles.” This insight gave birth to a whole
566

field of research on harmonic
maps and minimal surfaces
which allowed for their many
applications in geometry and
topology, and it was a direct
inspiration for M. Gromov’s
work on pseudo-holomorphic
curves in symplectic geometry.
Karen Uhlenbeck was also
the founder of analytic studies
of gauge-theoretic equations in
higher dimensions. By showing
how to analyze the behavior
Karen Uhlenbeck
of non-convergent sequences
of solutions to these natural,
semi-linear partial differential equations, she provided
precisely what is needed to apply these equations effectively
to fundamental problems in topology and geometric topology. These ideas were elaborated in her work with S. T.
Yau on the existence of Yang–Mills connections, as well as
in the groundbreaking work by S. Donaldson and later C.
Taubes that applied gauge theory to analyze the structure
of four-dimensional manifolds.
Throughout her career, Karen Uhlenbeck has worked to
support young mathematicians and strengthen the mathematical community. In particular, she was a cofounder both
of the Park City Mathematical Institute and of the Women
and Mathematics Program at the Institute for Advanced
Study, codirecting the latter with C.-L. Terng for over twenty
years. As only the second woman to give a plenary ICM
address and the first to be awarded the Abel Prize, she has
expanded the reach and visibility of women in mathematics
and is an inspiration to all mathematicians.

Biographical Sketch: Karen Uhlenbeck
Karen Uhlenbeck was born in 1942, the first of four children. Her mother was an artist and her father an engineer.
She grew up in rural northern New Jersey and graduated
from Bernards High School in 1960. She received her BS in
mathematics from the University of Michigan in 1964 and
her PhD from Brandeis University under the direction of
Richard Palais in 1968. After postdoctoral positions at the
Massachusetts Institute of Technology and the University
of California, Berkeley, she became an assistant professor
at the University of Illinois in Urbana in 1972, followed by
associate and full professor at the University of Illinois in
Chicago (1977–83). In 1983 she moved to the University
of Chicago. After four years at the University of Chicago,
she moved to the University of Texas at Austin in 1987, and
spent most of her career there as a Sid Richardson Professor
of Mathematics, retiring in 2014. Since this time she has
had a visiting position at the Institute for Advanced Study
in Princeton.
Karen Uhlenbeck has been on the council of the AMS,
a vice president of the AMS, and was elected a Fellow of

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

VOLUME 67, NUMBER 4

FROM THE AMS SECRETARY
the AMS. Among her honors are a MacArthur Fellowship,
election to the National Academy of Sciences, the National
Medal of Science, the Steele Prize for Seminal Contribution
to Research, election to the American Philosophical Society,
and honorary degrees from seven colleges and universities.
Most recently, she received the Abel Prize in 2019. She is
proud to have been one of the founders of the Park City
Mathematics Institute, of her work with Chuu-Lian Terng
in starting the Women and Math Program at IAS, and of the
outreach projects at the University of Texas (which include
Saturday Morning Mathematics and the Distinguished
Lectureships for Women). According to the Mathematics
Genealogy Projects, she has had nineteen PhD students
(but she counts twenty).

up the profession to include women. And where would we
all be without the women and men who continue on with
new contributions to our subject?
Many thanks to all of the above.

Response from Karen Uhlenbeck

About the Prizes

It is an honor to be the second woman to receive the Steele
Prize for Lifetime Achievement from the AMS. It has been
an interesting and rewarding career. I have had ample
opportunity in the past year to review my mathematical
career, and I continue to be amazed at how well it worked
out. I seem to have been at the right place at the right time,
and to have received support from the right individuals
along the way.
I would most like to talk about the mathematics; how
the subject of global analysis came about and developed
into geometric analysis, became entwined with theoretical
physics, and continues to flourish. There is not space here
for this story, but that I have been able to take part in this
mathematics is due to the mathematical environment we
live in.
I am indebted to the mathematics community for the
encouragement and support I received as an undergraduate,
a graduate student, a postdoc, and a developing researcher.
My thesis advisor, Richard Palais, was a wonderful teacher
who pointed me in interesting mathematical directions
for many years. Dan Freed and I carried out many projects
together, and my long-term collaboration with Chuu-Lian
Terng took me in unexpected directions. My students have
more than paid me back over the years, and my many collaborators allowed me to venture into many different types
of mathematics. I have always credited S. T. Yau with finally
establishing me in my own view as a real mathematician,
not someone lurking on the edges of the subject.
The years I spent at the University of Texas, with endowment funds donated by Peter O’Donnell, gave me the
opportunity to help build a major mathematics department
and to become involved in many outreach projects. The
Institute for Advanced Study gave Chuu-Lian and me the
opportunity to develop the Women and Math mentoring
project and has taken me in many times, including in my
retirement. Finally, I would never have landed in this position without the women activists, those of the first and
second waves of feminism, as well as the mathematicians
who dedicated large chunks of their lives towards opening

The Steele Prizes were established in 1970 in honor of
George David Birkhoff, William Fogg Osgood, and William
Caspar Graustein. Osgood was president of the AMS during
1905–06, and Birkhoff served in that capacity during 1925–
26. The prizes are endowed under the terms of a bequest
from Leroy P. Steele. Up to three prizes are awarded each
year in the following categories: (1) Lifetime Achievement:
for the cumulative influence of the total mathematical
work of the recipient, high level of research over a period
of time, particular influence on the development of a field,
and influence on mathematics through PhD students; (2)
Mathematical Exposition: for a book or substantial survey
or expository research paper; (3) Seminal Contribution to
Research: for a paper, whether recent or not, that has proved
to be of fundamental or lasting importance in its field or a
model of important research. The Prize for Seminal Contribution to Research is awarded on a six-year cycle of subject
areas. The 2020 prize was given in analysis/probability. The
2021 prize will be given in algebra/number theory, the 2022
prize in applied mathematics, the 2023 prize in geometry/
topology, and the 2024 prize in discrete mathematics/logic.
The Steele Prizes for Mathematical Exposition and
Seminal Contribution to Research carry a cash award of
US$5,000; the Prize for Lifetime Achievement, a cash award
of US$10,000.
The list of previous recipients of the Steele Prize may
be found on the AMS website at https://www.ams.org
/steele-prize.
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The Steele Prizes are awarded by the AMS Council acting
on the recommendation of a selection committee. The
members of the Steele Prize Subcommittee for Lifetime
Achievement were:
• Charles Fefferman
• Alice Guionnet
• Eric Friedlander
• Michael Jordan
(Chair)
• Dusa McDuff
• Mark Green
• Thomas Scanlon
• Benedict Gross

Credits

Photo of Martin R. Bridson is courtesy of Martin R. Bridson.
Photo of André Haefliger is courtesy of Dr. Nikita Nikolayev.
Photo of Craig Tracy is courtesy of Craig Tracy.
Photo of Harold Widom is courtesy of Harold Widom.
Photo of Karen Uhlenbeck is courtesy of Andrea Kane, Institute for Advanced Study.
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Call for Nominations

2021
Questions may be directed to:
James Sellers, Secretary
Mathematical Association
of America
Penn State University
University Park, PA 16802
Telephone: 814-865-7528
Email: sellersj@psu.edu
Nominations and submissions
should be sent to:
Carla Savage, Secretary
American Mathematical Society
Computer Science Department
North Carolina State University
Raleigh, NC 27695-8206
or uploaded via the form
available at:
www.mathprograms.org

Frank and Brennie Morgan
AMS-MAA-SIAM Prize
for Outstanding Research
in Mathematics
by an Undergraduate Student

The prize is awarded each year to an undergraduate student (or
students for joint work) for outstanding research in mathematics.
Any student who is an undergraduate in a college or university in the
United States or its possessions, Canada, or Mexico is eligible to be
considered for this prize.
The prize recipient’s research need not be confined to a single paper;
it may be contained in several papers. However, the paper (or papers)
to be considered for the prize must be completed while the student
is an undergraduate; they cannot be written after the student’s
graduation. The research paper (or papers) may be submitted for
the committee’s consideration by the student or a nominator. Each
submission for the prize must include at least one letter of support
from a person, usually a faculty member, familiar with the student’s
research. Publication of research is not required.
The recipients of the prize are to be selected by a standing joint
committee of the AMS, MAA, and SIAM. The decisions of this
committee are final. Nominations for the 2021 Morgan Prize are due
no later than June 30, 2020. Those eligible for the 2021 prize must
have been undergraduates in December 2019.
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2020 Frank and Brennie
Morgan Prize for
Outstanding Research
in Mathematics by an
Undergraduate Student
Nina Zubrilina was awarded the 2020 Frank and Brennie Morgan Prize for Outstanding Research in Mathematics by
an Undergraduate Student at the 126th Annual Meeting of the AMS in Denver, Colorado, in January 2020.

Citation
The recipient of the 2020 AMSMAA-SIAM Frank and Brennie
Morgan Prize for Outstanding
Research in Mathematics by
an Undergraduate Student is
Nina Zubrilina, for “her re search in the areas of analysis
and analytic number theory…
characterized by her independent vision, her creativity, and
her technical abilities.” She was
selected from a list of nominees
Nina Zubrilina
with stellar accomplishments
to their credits. Zubrilina is described as a researcher with unusually mature vision, who
has obtained beautiful and surprising results that shocked
leading experts in the field. Zubrilina has written six papers
and preprints (with more forthcoming), all solo authored,
which makes her early contributions to several areas of
mathematics all the more impressive. Her published papers
appear in Discussiones Mathematicae and Discrete Mathematics, with further papers under revision at the International
Journal of Number Theory and the International Mathematics
Research Notices.
In her earlier works, Zubrilina studied the number of
connected components of ranges of divisor functions, and
APRIL 2020

gave lower and upper bounds for the number of such, for
a subclass of divisor-zeta functions with a real parameter.
This work has prompted C. Defant to introduce the term
“Zubrilina numbers” and to conjecture the infinitude of
such. She also addressed part of a conjecture of Grimmett–
Strizaker regarding the expected value of maximal bets in
the Labouchere system; classified all the pairs of elements
of SL(ℕ0) whose corresponding Möbius transformations
map the right upper half plane into disjoint sets, answering
a question of Nathanson; answered two open questions of
Kalanc, Tretnik, and Yero concerning the edge dimension of
a graph; and found an asymptotic formula for the edge metric dimension of the Erdős–Rényi graph with constant p.
In her most recent work, Zubrilina contributed substantially to the theory of sphere packings. Viazovska’s
breakthrough results in dimensions 8 and 24 were based on
the properties of the zero sets of the optimal Cohn–Elkies
function. Zubrilina focused on properties of the zero sets
of optimal Cohn–Elkies functions in other dimensions. In
her work, she has proved—under a very plausible regularity
hypothesis—a fifteen-year-old conjecture of H. Cohn and
N. Elkies regarding the relationship between best known
bounds for packing density of spheres in high dimensions
and an uncertainty principle for signs of functions. As an
expert writes, “This [regularity] hypothesis seems difficult to
remove, but Nina’s argument amounts to greater progress
than anyone else has made in the last fifteen years, and it
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gives the first conceptual reason why the conjecture should
be true.” The committee felt that Zubrilina’s contributions
to active research areas were original, numerous, and
impactful. Her development as an independent thinker
and mathematician shines through her work, which will
undoubtedly continue to produce results appreciated by
leading experts.
Zubrilina graduated from Stanford University with
departmental honors and is now a PhD student in mathematics at Princeton University. She has been awarded the
Barry M. Goldwater Scholarship, the Paul and Daisy Soros
Fellowships for New Americans, the Hertz Foundation
Graduate Fellowship, the NSF Graduate Fellowship, the
Princeton Centennial Fellowship, and an honorable mention for the Alice T. Schafer Mathematics Prize.

Biographical Sketch: Nina Zubrilina
Nina Zubrilina grew up in Moscow, Russia. She became
interested in mathematics and started participating in math
olympiads at an early age, and later attended the math
magnet Moscow State High School #57. Nina earned her
undergraduate honors math degree at Stanford University.
As an undergrad, she participated in the Duluth REU twice
and spent a summer at Microsoft Research New England.
Nina is currently pursuing a PhD in mathematics at Princeton University. Apart from mathematical research, she
enjoys playing music, making films and writing film scores,
lifting, and reading.

Response from Nina Zubrilina
It is a great honor and a privilege to receive the 2020 Frank
and Brennie Morgan Prize. I want to thank Mrs. Morgan
as well as the AMS, MAA, and SIAM for supporting and
encouraging undergraduate mathematical education.
I am incredibly grateful to Professor Thomas Church
for the colossal work he has done to support me and other
underrepresented undergraduates in the Stanford math department. Learning and working with Professor Church was
the most rewarding part of my undergraduate career, and
his unwavering support and mentorship gave me the desire
and confidence to continue doing math in graduate school.
I am very thankful to Joe Gallian for the two wonderful
and prolific summers in the Duluth REU, and his continued
mentorship over the years. I would like to thank Henry
Cohn for a very productive summer at Microsoft Research,
and for contaminating me with his deep scientific curiosity
about the world. Summer research experience was foundational to my decision to pursue a research career, and I am
very thankful to Professor Gallian and Professor Cohn for
creating such superb environments to try it out.
I want to thank my advisor Kannan Soundararajan and
all my excellent undergraduate professors and mentors,
including but certainly not limited to Brian Conrad, Jacob
Fox, Persi Diaconis, Daniel Bump, Lenya Ryzhik, Ravi Vakil,
570

and Simon Rubinstein-Salzedo, as well as my mathematical
friends and peers Ann Dmitrieva, Ben Gunby, Colin Defant,
Tony Feng, and Levent Alpoge.
I would also like to thank all my educators at the Moscow
High School #57, especially to Professors Sergeev, Gordin,
and Timashev. The world-class mathematical education I
got in this excellent school cemented my fascination with
research mathematics.
Lastly, I want to give special thanks to my family. My
parents have supported and advised me every step of the
way, and I am so very grateful to have them.

Citation for Honorable Mention: Ashwin Sah,
Mehtaab Sawhney, and David Stoner
The team of Ashwin Sah, Mehtaab Sawhney, and David
Stoner is recognized with an Honorable Mention for the
2020 Frank and Brennie Morgan Prize for Outstanding
Research in Mathematics by Undergraduate Students for
their prolific research collaborations on a wide range of
topics in discrete mathematics, ranging from extremal
graph theory to combinatorial number theory and discrete
geometry. Among the three of them, they have worked on
eighteen papers, four of which include all three students
as coauthors, and five others have two of the trio as coauthors. Papers have appeared in the SIAM Journal of Discrete
Mathematics, the Mathematical Proceedings of the Cambridge
Philosophical Society, and the Journal of Combinatorial Theory,
Series B, among many others.
In joint work, they found an elegant inequality on the
number of independent sets of a graph in terms of the
degrees of the vertices of the graph. Using some of the
ideas of that paper, they solved several open problems in
the area of extremal problems for bounded degree graphs,
including maximizing the number of proper q-colorings
of a d-regular graph.
Sah and Sawhney are currently undergraduates at the
Massachusetts Institute of Technology, expected to graduate
in 2020. Stoner graduated from Harvard University and is
currently in the PhD program in mathematics at Stanford.
Sah has been awarded a Goldwater Scholarship and was a
Putnam Fellow, and Stoner was a two-time Putnam Fellow
and received the Friends Prize from Harvard and an NSF
graduate fellowship.

Biographical Sketch: Ashwin Sah
Ashwin Sah was born and raised in Portland, Oregon. In
high school, he won a gold medal at the 2016 International
Mathematical Olympiad as a member of the winning US
team. Ashwin is currently an undergraduate studying mathematics at the Massachusetts Institute of Technology. Other
than combinatorics, Ashwin is also interested in pursuing
analytic number theory and Fourier analysis.
Beyond math, Ashwin spends his time helping organize
math contests and participating in the effective altruism
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community. He is also interested in economics, game theory, and artificial intelligence.

Biographical Sketch: Mehtaab Sawhney
Mehtaab Sawhney grew up in Commack, New York. He
is currently an undergraduate studying mathematics at
the Massachusetts Institute of Technology. In addition
to combinatorics, Mehtaab is interested in statistics and
probability.
Outside of math, Mehtaab enjoys playing table tennis,
playing poker, and watching classic Hollywood movies.
He is also interested in economics, theoretical machine
learning, and finance.

Biographical Sketch: David Stoner
David Stoner grew up in suburban Aiken, South Carolina. As a high schooler, he won a gold medal at the 2015
International Math Olympiad as part of the winning US
team. David received his AB in mathematics and SM in
computer science from Harvard University, where he
graduated summa cum laude and Phi Beta Kappa. During
his undergraduate years, David published joint papers in
combinatorics at the Cornell and Duluth REUs.
Currently, David is enrolled in the math PhD program
at Stanford University. He plans to continue his studies in
combinatorics there. Outside of mathematics, David also
enjoys puzzles, competitive gaming, and graphical art.

Response from Ashwin Sah, Mehtaab Sawhney,
and David Stoner
It is a tremendous honor to receive Honorable Mention
for the 2020 Frank and Brennie Morgan Prize. We extend
our deepest gratitude towards Mrs. Morgan and the AMS,
MAA, and SIAM for promoting and supporting undergraduate mathematical research. We would also like to
sincerely thank two of our research mentors, Professor
Yufei Zhao from the MIT math department and Professor
Joseph Gallian from the Duluth REU, who have each been
instrumental in our mathematical endeavors.
Ashwin Sah would like to thank his older brother Varun
for support in all his pursuits and to thank Dr. John Gorman for playing a key role in guiding him towards higher
mathematics. He also thanks Professor Ken Ono and Professor Jesse Thorner for their mentorship and support at
the 2019 Emory REU.
Mehtaab Sawhney would like to thank Mr. Robert
Minott, Mrs. Barbara Gerson, and Mr. Richard Kurtz for
helping cultivate an interest in mathematics and research
more broadly. He also thanks Dr. Per Alexandersson and
Professor Jonathan Weed for their mentorship in his initial
steps into research, especially in their guidance regarding
how to broadly approach mathematical research.
David Stoner would first like to thank his older brothers
Ben and Michael for being his earliest math teachers and
APRIL 2020

for motivating him to pursue his passions at an early age.
He also thanks Richard Rusczyk for his helpful guidance
when David was first learning about research, and Professor Florian Frick for his mentorship at the 2016 Cornell
REU. Mehtaab and David both thank Richard Moy for his
assistance in their collaboration at Duluth.
Finally, and most importantly, we would each individually like to thank our parents for their incredible support
and encouragement all along our mathematical adventures.

Citation for Honorable Mention:
Murilo Corato Zanarella
Murilo Corato Zanarella is recognized with an Honorable
Mention for the 2020 Frank and Brennie Morgan Prize for
Outstanding Research in Mathematics by an Undergraduate
Student. He has made important contributions to difficult
problems in number theory, specifically to the Iwasawa theory of elliptic curves and to the theory of Kolyvagin systems
for conjugate self-dual Galois representations. Zanarella
proved Howard’s Main Conjecture for many elliptic curves,
and showed that the primitivity of the Heegner point Kolyvagin system is equivalent to Howard’s Main Conjecture
and the p-indivisibility of the Tamagawa numbers. In his
work, he “found something in the well-mined theory of
Euler and Kolyvagin systems that had been missed by all
the ‘experts.’” Zanarella is commended for “his willingness
to think deeply about an important problem, to probe the
boundaries and the technical details of prior work, and to
grapple with obstacles over an extended period of time.”
On the basis of this research, Zanarella was awarded
the Middleton Miller Prize at Princeton University for the
best independent work. He also received the Class of 1861
Special Prize from Princeton University. He graduated
from Princeton with highest honors in mathematics and
is currently a PhD student at MIT.

Biographical Sketch: Murilo Corato Zanarella
Murilo Corato Zanarella was born in Brazil and raised in
the countryside of São Paulo. During middle and high
school, he represented his country in several international
mathematics olympiads. He then attended Princeton University, where he received an AB in mathematics, graduating
with highest honors. His undergraduate studies motivated
him to further pursue research in mathematics, and he is
currently a PhD student at MIT. His interests are in number
theory and arithmetic geometry, and especially in the study
of the arithmetic of elliptic curves and abelian varieties.
Besides research, Murilo is also passionate about teaching. He was recognized by Princeton’s computer science
department for his service as a course assistant and consistently helps with the preparation of Brazil’s team for the
International Mathematics Olympiad.
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Response from Murilo Corato Zanarella
It is an honor and privilege to receive Honorable Mention
for the 2020 AMS-MAA-SIAM Frank and Brennie Morgan
Prize. I am grateful to Mrs. Morgan, the AMS, MAA, and
SIAM for promoting undergraduate research in mathematics.
I am extremely thankful to Professor Chris Skinner for
the countless hours of advisement throughout my undergraduate years. He was exceedingly kind and caring, and
his commitment to promoting undergraduate research at
Princeton is remarkable. I would also like to thank Professor Francesc Castella for advising my junior paper and
for all his generosity. They both played pivotal roles in my
undergraduate [program], and have been great sources of
inspiration. I extend thanks to my Princeton professors
and the mathematical community there, and in particular
to Daniel Kriz for his patience on answering many of my
questions. Finally, I thank my family and friends for their
enduring support.

About the Prize

The AMS supports early career mathematicians with opportunities for career development, access to information and job listings,
connections with prospective employers, and
valuable member benefits, including:
Individual AMS members receive
free standard shipping on orders delivered
to addresses in the United States
(including Puerto Rico) and Canada
Discounts on AMS/MAA Press titles
Reduced registration at the Joint Mathematics
Meetings and AMS Sectional Meetings
Free subscriptions to Notices of the AMS
and Bulletin of the AMS

Discounted dues rates for
early career mathematicians
are available for 2020:
Graduate/Undergraduate
Student Rate

Credits

Photo of Nina Zubrilina is courtesy of Nina Zubrilina.
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The Morgan Prize is awarded annually for outstanding
research in mathematics by an undergraduate student (or
students having submitted joint work). Students in Canada,
Mexico, or the United States or its possessions are eligible
for consideration for the prize. Established in 1995, the
prize was endowed by Mrs. Frank (Brennie) Morgan of
Allentown, Pennsylvania, and carries the name of her late
husband. The prize is given jointly by the AMS, the Mathematical Association of America (MAA), and the Society for
Industrial and Applied Mathematics (SIAM) and carries a
cash award of US$1,200.
Recipients of the Morgan Prize are chosen by a joint
AMS-MAA-SIAM selection committee. For the 2020 prize,
the members of the selection committee were:
• Giuliana P. Davidoff
• Tamas Forgacs
• Nathan Louis Gibson
• Wei Ho (Chair)
• V. Kumar Murty
• Catherine Sulem
A list of previous recipients of the Frank and Brennie
Morgan Prize for Outstanding Research in Mathematics
by an Undergraduate Student may be found on the AMS
website at https://www.ams.org/morgan-prize.

AMS Membership
for Early-Career
Mathematicians

*Applies per year to the first
five consecutive years of
regular membership. Eligibility
begins with the first year of
membership in any category
other than Student, Graduate
Student, or Affiliate.

Join OR
Renew
your AMS membership today by visiting:
www.ams.org/membership
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2020 Joint Policy Board
for Mathematics
Communications Award
Christopher Budd and James Tanton were awarded 2020 Joint Policy Board for Mathematics Communications Awards
at the Joint Mathematics Meetings in Denver, Colorado, in January 2020.

Citation:
Christopher Budd

Christopher Budd

The 2020 JPBM Communi cations Award is presented to
Christopher Budd, OBE, for
his passionate popularization
of mathematics.
Through his positions at
Gresham College, the Royal
Institution of Great Britain, and
the Institute of Mathematics
and its Applications, his books,
and his work with science festivals and schools, he inspires
audiences of all ages.

Biographical Sketch: Christopher Budd
Christopher Budd obtained his degree in mathematics at
the University of Cambridge in 1982 where he was Senior
Wrangler, graduating top in his year. He then moved to the
University of Oxford, where he obtained his PhD. He stayed
at Oxford as the CEGB Fellow in Numerical Analysis before
moving to the University of Bristol in 1989. He then moved
to his present position as professor of applied mathematics
at the University of Bath in 1995, where he is also the deputy director of the Institute for Mathematical Innovation.
His career has centered on applying mathematics to problems in the real world, with a particular passion for working
on problems coming from industry. He has worked in problems as diverse as microwave cooking, weather forecasting
and climate change, electrical power generation, food manufacture, medical imaging, laser dynamics, and saving the
whales. He has also applied mathematics to analyze (and
create) folk dances and Celtic knot patterns. He is also a
APRIL 2020

passionate communicator of mathematics. Since 2000 he
has been professor of mathematics at the Royal Institution
in London, where he helps to coordinate the mathematics
master class program for young people. This includes giving
regular talks and workshops to schools, both on his own
or with his students. He is the current Gresham Professor
of Geometry (the longest established chair of maths in the
United Kingdom) and delivers regular public lectures in
this role, which he repeats all over the world. He founded,
and continues to direct, the award-winning Bath Taps into
Science Festival. Not only does this showcase maths and
science to thousands of young and older people, it also acts
as a vital means of training undergraduate students to be
the maths communicators of the future. Indeed, he runs a
module called Communicating Maths which trains many
such students each year. He has also served as the education
officer of the London Mathematical Society and the vice
president for communication of the Institute of Mathematics and its Applications. Until recently he was chair of the
United Kingdom Mathematics Trust, and was an organizer
of the 2019 International Mathematics Olympiad at Bath.
He has written many academic papers, books, and popular
articles, including a regular series of Internet articles for the
Plus Maths magazine. He is married, with a son, a daughter,
and two dogs, and they like nothing better than going for
long walks together in the mountains.

Response from Christopher Budd
I am very greatly honored to receive the Communications
Award from the JPBM. As an applied mathematician, I
love both doing maths and applying maths to the real
world. But I think that it is equally important that we, as a
community, communicate maths as widely as we possibly
can. Mathematics plays a role in everyone’s lives in many
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ways, and with the growth of the Internet, Big Data, and
the increasing use of algorithms, its importance is going
to expand without measure. It is truly the case that our
modern technology is very much a mathematical technology, whether this is the Smart Phone, the Driverless Car,
or a medical scanner. Our future relies on equipping the
next generation with mathematical tools and motivating
them to appreciate, understand, and use them. For my
whole career I have been passionate about doing this, both
showing as many people as I can the power of mathematics
and also demonstrating (by getting them involved) that
actually doing maths can be a lot of fun. I think strongly
that everyone can enjoy maths if given the right motivation.
I try to achieve this by starting from a real-life application
(such as how to cure cancer), demonstrating the way that
maths gets involved and makes a difference, and finally
giving them a chance to do some of the maths themselves.
Communicating maths is very much a team effort, and it
is a pleasure to acknowledge the many wonderful maths
communicators that I have worked with over the years,
and especially all of my Communicating Maths students,
who I hope, and expect, will be the maths communicators
of the future. It is a special pleasure to me that one of the
supporters of this award is SIAM. I am a great admirer of
SIAM and regularly attend its conferences and publish in its
journals. It is a wonderful organization, and I am honored
that they acknowledge my work in communicating maths
with this amazing prize.

Citation: James Tanton

James Tanton
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The 2020 JPBM Communications Award is presented to
James Tanton for global leadership in high school mathematics instruction. Through his
“G’Day Math!” online courses,
MAA Curriculum Inspirations,
numerous textbooks, and the
Global Math Project, he is inspiring millions to learn, and
teach, math in wonderful new
ways.

Biographical Sketch: James Tanton
James Tanton (PhD, Princeton University, 1994, mathematics) is an author, a consultant, and an ambassador for the
Mathematical Association of America, currently serving as
their Mathematician-at-Large. He has taught mathematics
both at university and high school institutions. James is
absolutely committed to promoting effective and joyful
mathematics thinking, learning, and doing at all levels of
the education spectrum.

Response from James Tanton
Thank you, members and friends of the Joint Policy Board
for Mathematics, for this terrific honor. We each, as teachers, doers, lovers, writers, sharers, thinkers, and creators
of mathematics, are part of a stunning global community
united by the unbridled awe our beautiful subject can bring.
Let’s together help one and all on this planet, child and
adult, personally experience the soaring joy, the human
connection, and the uplifting wonder genuine mathematics
offers!

About the Prize
The JPBM Communications Award is presented annually
to reward and encourage journalists and other communicators who, on a sustained basis, bring mathematical ideas
and information to nonmathematical audiences. JPBM
represents the American Mathematical Society, the American Statistical Association, the Mathematical Association
of America, and the Society for Industrial and Applied
Mathematics. Each award carries a cash prize of US$2,000.
A list of the past recipients of the JPBM Communications
Award can be found at https://www.ams.org/prizes
-awards/pabrowse.cgi?parent_id=20.
Credits

Photo of Christopher Budd is courtesy of the University of
Bath.
Photo of James Tanton is courtesy of James Tanton.
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2020 Award for
Distinguished
Public Service
David Eisenbud was awarded the 2020 Award for Distinguished Public Service at the 126th Annual Meeting of the
AMS in Denver, Colorado, in January 2020.

Citation
The 2020 AMS Award for Distinguished Public Service is
presented to David Eisenbud,
Professor of Mathematics at the
University of California Berkeley and Director of the Mathematical Sciences Research
Institute (MSRI) in Berkeley,
California, for his exceptional
leadership and outreach efforts
while Director of MSRI, PresiDavid Eisenbud
dent of the AMS, and Director
for Mathematical and Physical
Sciences at the Simons Foundation. As the long-time Director of MSRI, he has been instrumental in fostering or
creating programs to enhance the public understanding
of mathematics—for example, the Numberphile YouTube
channel and podcast, the Mathical Book Prize, the National
Math Circles Library, the Celebration of Mind events, the
National Math Festival, and the initiation of the National
Math Circles organization. He also brought a large and
broad nonacademic community of enthusiastic supporters
to the Institute. As President of the AMS, he was an enthusiastic proponent of new outreach efforts, advocating for the
Mathematical Research Communities program, as well as
creating and sustaining the Current Events Bulletin sessions
at the Joint Mathematics Meetings. As the first Director of
Math and Physical Sciences at the Simons Foundation,
he was instrumental in forging policies that now provide
significant and novel nongovernmental support for the
mathematical and physical sciences.
APRIL 2020

As a research mathematician, Eisenbud’s work is centered in commutative algebra and algebraic geometry. He
has advised more than thirty doctoral students, including
thirteen since first becoming Director of MSRI. His book
Commutative Algebra: With a View Toward Algebraic Geometry
was honored with a Leroy P. Steele Prize for Mathematical
Exposition in 2010.
In each of these roles, David Eisenbud has gone far
beyond the ordinary as an exuberant advocate for the
mathematical sciences. He has changed the way others
think about our subject and changed aspects of the mathematics profession itself. His exceptional service will affect
mathematics for years to come.

Biographical Sketch
David Eisenbud served as director of MSRI from 1997 to
2007 and began a new term in 2013.
He received his PhD in mathematics in 1970 at the
University of Chicago under Saunders Mac Lane and Chris
Robson and was on the faculty at Brandeis University before
coming to Berkeley, where he became professor of mathematics in 1997. He served from 2009 to 2011 as director
for Mathematics and the Physical Sciences at the Simons
Foundation and is currently on the Board of Directors of
the Foundation. He has been a visiting professor at Harvard,
Bonn, and Paris. Eisenbud’s mathematical interests range
widely over commutative and noncommutative algebra,
algebraic geometry, topology, and computer methods.
Eisenbud is chair of the editorial board of the journal
Algebra and Number Theory, which he helped found in 2006,
and serves on the board of the Journal of Software for Algebra and Geometry, as well as Springer Nature’s book series
Algorithms and Computation in Mathematics.
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Eisenbud was president of the American Mathematical
Society from 2003 to 2004. He is a director of Math for
America, a foundation devoted to improving mathematics
teaching. He has been a member of the Board of Mathematical Sciences and their Applications of the National
Research Council and is a member of the US National
Committee of the International Mathematical Union.
In 2006, Eisenbud was elected a Fellow of the American
Academy of Arts and Sciences.
Eisenbud’s interests outside of mathematics include
theater, music, and juggling. He is coauthor of a paper on
the mathematics of juggling. He plays the flute and sings
Bach, Brahms, Schubert, Schumann… .

Response from David Eisenbud
I am very pleased by this recognition from the AMS for
the work that I have had the good luck to be able to do on
behalf of the mathematics community and of the public’s
appreciation of the power, beauty, and fun of mathematics!
Looking back, it seems to me that the mentoring I received played a great role both in my enthusiasm for this
sort of work and for enabling me to take on the positions—
principally at the AMS, at the Simons Foundation, and at
MSRI—that have put me in a position to act on behalf of
the community.
This began in graduate school: among my mentors were
Irving Kaplansky and Saunders Mac Lane. Kap (as everyone
not a student called Kaplansky) was a great advocate for
engagement with the AMS: I remember him telling me
and other students that we must join the AMS, because…it
was “our union”! He was also a president of the AMS and
was the second director of MSRI—I first visited during his
directorship. Mac Lane was a model in a different way. I
was very much aware, already during my graduate student
time, of the service he gave to the National Academy of
Sciences (and he, too, had been president of the AMS). We
became personally close, and his example in these matters
was quite important to me.
After graduate school I went to Brandeis University as
a postdoc and wound up staying there twenty-seven years.
David Buchsbaum’s presence was what drew me. The university was small and relatively new, and he was deeply
involved and caring about both department and university
politics. Happily for me, we not only collaborated mathematically, but he regularly shared his insights and his stories
with me—a kind of mentoring that I think very few junior
faculty receive.

Finally, when I came to be director of MSRI, Elwyn Berlekamp took me under his wing and spent countless hours
telling me tales from his wide experience and introducing
me to his friends. Elwyn, whose father had been a minister,
was also focused on the idea of service. Although Elwyn
and Bill Thurston, my predecessor as director, had strong
differences, Elwyn very much appreciated and pushed
forward Bill’s ideas of public engagement and of broadly
cultivating talent, and Elwyn strongly encouraged me in
these directions.
Among other contacts he made for me was with his old
friend and former partner, Jim Simons (remade, really, since
I first knew Jim through my parents!). Elwyn and I convinced Jim to join the MSRI Board, where he has had a great
impact. Jim and I liked each other, and that was ultimately
the path that led to my work at the Simons Foundation.
Another person who has played a major role on the
MSRI Board in recent years is Roger Strauch. Experienced in
many areas of engineering and business and eager to help
mathematicians make their way in the world, he, too, has
been a great friend and teacher.
These mentors in public service (and of course others,
also in research) have played an enormous role in my life,
one whose magnitude and coherence I only recently came
to appreciate. I’m grateful for this chance to reflect on my
path, and express my indebtedness to all of them. I can
only wish such good fortune for others.

About the Prize
Presented every two years, the AMS Award for Distinguished
Public Service recognizes a research mathematician who
has made recent or sustained distinguished contributions
to the mathematics profession through public service. The
prize carries a cash award of US$4,000.
The AMS Council established this award in response to
a recommendation from its Committee on Science Policy.
The members of the committee to select the winner of the
Award for Distinguished Public Service for 2020 were:
• John H. Ewing
• Richard M. Hain
• Ronald John Stern (Chair)
• David A. Vogan, Jr.
A list of the past recipients of the Award for Distinguished Public Service can be found at https://www
.ams.org/prizes-awards/pabrowse.cgi?parent
_id=6.
Credits

Photo of David Eisenbud is courtesy of David Eisenbud.
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AMS Prizes & Awards

Cole Prize in Algebra

Levi L. Conant Prize

This prize recognizes a notable research work in algebra
that has appeared in the last six years. The work must be
published in a recognized, peer-reviewed venue.

This prize was established in 2000 (https://www.ams
.org/notices/200004/fyi.pdf ) in honor of Levi L.
Conant to recognize the best expository paper published
in either the Notices of the AMS or the Bulletin of the AMS
in the preceding five years.

About this Prize
Levi L. Conant was a mathematician and educator who
spent most of his career as a faculty member at Worcester
Polytechnic Institute. He was head of the mathematics department from 1908 until his death and served as interim
president of WPI from 1911 to 1913. Conant was noted as
an outstanding teacher and an active scholar. He published
a number of articles in scientific journals and wrote four
textbooks. His will provided for funds to be donated to the
AMS upon his wife’s death.
Prizewinners are invited to present a public lecture at
Worcester Polytechnic Institute as part of its Levi L. Conant
Lecture Series (www.wpi.edu/academics/math/news
/lconant-series.html ), which was established in
2006. Find and download videos of previous Conant Lectures at www.wpi.edu/academics/math/news/lconant
-series.html.
The Conant Prize is awarded annually in the amount
of US$1,000.
Next Prize: January 2021
Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org
/conant-prize.
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About this Prize
This prize (and the Frank Nelson Cole Prize in Number
Theory, https://www.ams.org/cole-prize-number
-theory) was founded in honor of Professor Frank Nelson
Cole (mathshistory.st-andrews.ac.uk/Biographies
/Cole.html) upon his retirement after twenty-five years
as Secretary of the American Mathematical Society. Cole
also served as Editor-in-Chief of the Bulletin for twenty-one
years. The original fund was donated by Professor Cole
from moneys presented to him on his retirement, and was
augmented by contributions from members of the Society.
The fund was later doubled by his son, Charles A. Cole, and
supported by family members. It has been further supplemented by George Lusztig and by an anonymous donor.
The current prize amount is US$5,000 and the prize is
awarded every three years
Next Prize: January 2021
Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org
/cole-prize-algebra.

Mary P. Dolciani Prize
for Excellence in Research
The AMS Mary P. Dolciani Prize for Excellence in Research
recognizes a mathematician from a department that does
not grant a PhD who has an active research program in
mathematics and a distinguished record of scholarship.
The primary criterion for the prize is an active research
program as evidenced by a strong record of peer-reviewed
publications.
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Additional selection criteria may include the following:
• Evidence of a robust research program involving
undergraduate students in mathematics;
• Demonstrated success in mentoring undergraduates whose work leads to peer-reviewed publication, poster presentations, or conference presentations;
• Membership in the AMS at the time of nomination and receipt of the award is preferred but not
required.

About this Prize
This prize is funded by a grant from the Mary P. Dolciani
Halloran Foundation. Mary P. Dolciani Halloran was a
gifted mathematician, educator, and author. She devoted
her life to developing excellence in mathematics education
and was a leading author in the field of mathematical
textbooks at the college and secondary school levels. Read
more about her and the Foundation at dolcianihalloran
.squarespace.com/meet-mary/.
The prize amount is US$5,000, awarded every other year
for five award cycles.

Next Prize: January 2021
Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org
/grenander-prize.

Bertrand Russell Prize
of the AMS
The Bertrand Russell Prize honors research or service contributions of mathematicians or related professionals to
promoting good in the world and recognizes the various
ways that mathematics furthers human values.

About this Prize

Next Prize: January 2021
Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org
/dolciani-prize.

Ulf Grenander Prize
in Stochastic Theory
and Modeling
The Grenander Prize recognizes exceptional theoretical and
applied contributions in stochastic theory and modeling.
It is awarded for seminal work, theoretical or applied, in
the areas of probabilistic modeling, statistical inference,
or related computational algorithms, especially for the
analysis of complex or high-dimensional systems.

About this Prize
This prize was established in 2016 by colleagues of Ulf
Grenander (1923–2016). Professor Grenander was an influential scholar in stochastic processes, abstract inference,
and pattern theory. He published landmark works throughout his career, notably his 1950 dissertation, Stochastic
Processes and Statistical Interference at Stockholm University,
Abstract Inference, his seminal Pattern Theory: From representation to inference, and General Pattern Theory. A long-time
faculty member of Brown University’s Division of Applied
Mathematics, Grenander received many honors. He was a
578

fellow of the American Academy of Arts and Sciences and
the National Academy of Sciences, and he was a member
of the Royal Swedish Academy of Sciences.
The current prize amount is US$5,000 and the prize is
awarded every three years.

The Bertrand Russell Prize of the AMS was established in
2016 by Thomas Hales. The prize looks beyond the confines of the profession to research or service contributions
of mathematicians or related professionals to promoting
good in the world. It recognizes the various ways that mathematics furthers fundamental human values. Mathematical
contributions that further world health, our understanding
of climate change, digital privacy, or education in developing countries are some examples of the type of work that
might be considered for the prize.
The current prize amount is US$5,000, awarded every
three years.
Next Prize: January 2021
Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org
/russell-prize.

Ruth Lyttle Satter Prize
in Mathematics
The Satter Prize recognizes an outstanding contribution to
mathematics research by a woman in the previous six years.

About this Prize
This prize was established in 1990 using funds donated by
Joan S. Birman in memory of her sister, Ruth Lyttle Satter.
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Professor Birman requested that the prize be established to
honor her sister’s commitment to research and to encourage women in science. An anonymous benefactor added
to the endowment in 2008.
The current prize amount is US$5,000 and the prize is
awarded every two years.
Next Prize: January 2021

by others. The American Mathematical Society (AMS) and
the Society for Industrial and Applied Mathematics (SIAM)
award the Birkhoff Prize jointly.
The current prize amount is US$5,000, awarded every
three years to a member of AMS or SIAM.
Next Prize: January 2021
Nomination Period: March 1–June 30, 2020

Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org
/satter-prize.

Albert Leon Whiteman
Memorial Prize
The Whiteman Prize recognizes notable exposition and
exceptional scholarship in the history of mathematics.

About this Prize
This prize was established in 1998 using funds donated by
Mrs. Sally Whiteman in memory of her husband, Albert
Leon Whiteman.
The US$5,000 prize is awarded every three years.
Next Prize: January 2021
Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org

To make a nomination, go to https://www.ams.org
/birkhoff-prize.

Frank and Brennie Morgan
Prize for Outstanding
Research in Mathematics by
an Undergraduate Student
The Morgan Prize is awarded each year to an undergraduate student (or students for joint work) for outstanding
research in mathematics. Any student who was enrolled as
an undergraduate in December at a college or university in
the United States or its possessions, Canada, or Mexico is
eligible for the prize.
The prize recipient’s research need not be confined to a
single paper; it may be contained in several papers. However, the paper (or papers) to be considered for the prize
must be completed while the student is an undergraduate.
Publication of research is not required.

About this Prize

/whiteman-prize.

Joint Prizes & Awards
Birkhoff Prize in
Applied Mathematics
(AMS-SIAM George
David Birkhoff Prize)
The Birkhoff Prize is awarded for an outstanding contribution to applied mathematics in the highest and broadest
sense.

The prize was established in 1995. It is entirely endowed by
a gift from Mrs. Frank (Brennie) Morgan. It is made jointly
by the American Mathematical Society, the Mathematical
Association of America, and the Society for Industrial and
Applied Mathematics.
The current prize amount is US$1,200, awarded annually.
Next Prize: January 2021
Nomination Period: March 1–June 30, 2020
To make a nomination, go to https://www.ams.org
/morgan-prize.

About this Prize
The prize was established in 1967 in honor of Professor
George David Birkhoff, with an initial endowment contributed by the Birkhoff family and subsequent additions
APRIL 2020
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Mathematics People
Forstnerič and Shaw
Awarded 2019
Bergman Prizes
The 2019 Bergman Prizes have been awarded to Franc
Forstnerič of the University of Ljubljana and Mei-Chi Shaw
of the University of Notre Dame. Established in 1988, the
prize recognizes mathematical accomplishments in the
areas of research in which Stefan Bergman worked. Forstnerič and Shaw will split the cash award of US$24,000, the
2019 income from the Stefan Bergman Trust.

Citation: Franc Forstnerič
Franc Forstnerič of the University of
Ljubljana, Slovenia, is awarded the
Bergman Prize for his many contributions to several complex variables
(SCV), as well as complex geometry
and geometric analysis. He is being
recognized for his foundational work
on mapping problems for domains
Franc Forstnericˇ
in complex spaces and more general
complex manifolds, approximation
theory in SCV, the development of the Oka principle and
complex analysis methods in the theory of minimal surfaces. This constitutes a broad and wide-ranging body of
work that contributes deeply to our understanding of the
theory of SCV, complex geometry, and geometric analysis.
Forstnerič’s early work included investigations into the
regularity and structure of holomorphic maps between
domains in complex spaces, work that has had major influence on subsequent work in this direction. His seminal
works on approximation theory and its relation to the Oka
principle, as well as the development of the Oka principle
in greater generality, and his work on the existence of
noncritical holomorphic mappings on Stein manifolds are
also a major factor in this award. Moreover, his more recent
work on the application of complex analysis in the theory
of minimal surfaces has significantly advanced this subject.
Forstnerič’s work has had a deep impact on the theory of several complex variables, complex geometry, and
580

geometric analysis and has generated, and continues to generate, a great deal of interest in these general communities.

Biographical Sketch: Franc Forstnerič
Franc Forstnerič was born in Ljubljana, Slovenia. He
received his PhD in mathematics from the University of
Washington in 1985. He joined the University of Ljubljana
in 1985, where he taught until 1991. From 1991 to 1993
he was a visiting professor at the University of Wisconsin–
Madison, where he became a tenured associate professor
in 1993 and full professor in 1994. In 1994 he was also
named (in absentia) full professor of mathematics at the
University of Ljubljana, where he is currently employed.
He has been an invited guest lecturer at more than one
hundred international conferences and has participated on
many conference programming committees. He has been
a reviewer and expert panel member evaluating scientific
projects for many agencies, including the National Science
Foundation. He has been the national coordinator of
mathematics in Slovenia (2000–05) and a member of the
Prize Commission of the Republic of Slovenia (2000–04).
In 2011 he was chairman of the board of natural sciences
of the Slovenian Research Agency (ARRS). Forstnerič has
published 120 research papers in mathematics journals
and a research monograph published by Springer Verlag
(two editions).
Forstnerič was the recipient of a Fulbright Scholarship
and an Alfred P. Sloan Predoctoral Fellowship. He was
awarded the Boris Kidrič Prize for scientific achievements
by the Republic of Slovenia in 1988. During his tenure at
the University of Wisconsin in Madison, he received the
Vilas Associates Award. He was elected an associate member
of the Slovenian Academy of Sciences and Arts in 1999,
becoming a full member in 2005. He has been secretary
of the Division of Mathematical, Physical, Chemical and
Technical Sciences of the Slovenian Academy of Sciences
and Arts since 2017. He will be a plenary speaker at the
Eighth European Congress of Mathematics to be held in
Slovenia in July 2020.

Response from Franc Forstnerič
I am honored and delighted to have received the distinguished Bergman Prize. It has provided me additional stimulus and material basis for pursuing research on complex
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analysis and geometry. It also inspired me to refresh contacts with my colleagues in the United States, the country
where I received my PhD degree (University of Washington
in Seattle, 1985) and later spent most of the 1990s at the
University of Wisconsin in Madison. Although I have truly
fond memories of those years, I was finally very happy to return to my beloved city, Ljubljana, in Slovenia, where I now
live. It is perhaps an interesting coincidence that in 2019
I spent several weeks visiting Stanford University, where
Stefan Bergman was a professor during most of his career.
I came in touch with true mathematics during the
second year of high school education, when my teacher
inspired me to read an intriguing history of mathematical
discoveries from ancient Egypt and Greece all the way to
modern times. Until then, my main interest was electrical
engineering, and I had been busily assembling various gadgets such as amplifiers and radios. However, mathematics
was a love at first sight, and I had not a trace of doubt left
what I wanted to do in life. Whenever I am trying to solve
an interesting and challenging problem, I still feel the same
level of enthusiasm as that fifteen-year-old boy who first
read about unsolvable algebraic equations, the discoveries
of Newton, Leibniz, Gauss, Riemann, and others, about the
isoperimetric problem and minimal surfaces, ideas from
mathematical mechanics, and all the rest of it. To me, mathematics is the most fundamental and all-encompassing
science, offering a high degree of creativity and intellectual
challenge, spiced with a touch of artistic freedom.
On this occasion I wish to sincerely thank my teachers,
colleagues, and students with whom I have had the pleasure
of sharing mathematical ideas.

Citation: Mei-Chi Shaw
Mei-Chi Shaw of the University of
Notre Dame is awarded the Bergman
Prize for her many contributions to
several complex variables, partial
differential equations, and CR geometry.
She is being especially recognized
for her seminal work on the analysis
Mei-Chi Shaw
of the ∂ and ∂b problems in settings
where the ambient domain or ambient manifold is nonsmooth, which provides deep insight
on the bearing of boundary regularity in the qualitative and
quantitative analysis of the problems.
In a series of influential papers joint with Joachim
Michel, she has proved that subellipticity does not imply
regularity in other Sobolev spaces when the strictly pseudoconvex ambient domain is only piecewise smooth, a result
which contrasts with classical work of Kohn and Nirenberg
in the smooth setting. Later contributions deal with the
more general context of Lipschitz regularity and give definitive estimates that precisely indicate the dependence
APRIL 2020

on the domain’s Lipschitz constant. Her more recent joint
works with Debraj Chakrabarti, Siqi Fu, Christine Laurent-Thiébaut push the envelope further, to the situation
of domains with nonsmooth holes, and to the important,
“pathological” example of the Hartogs triangle.
Shaw’s work has had a deep impact in the theory of several complex variables and has generated, and continues to
generate, a great deal of interest in the PDE and harmonic
analysis communities.

Biographical Sketch: Mei-Chi Shaw
Mei-Chi Shaw is a professor of mathematics at the University of Notre Dame. She was born in Taipei, Taiwan, in
1955. She attended the Taipei First Girls’ High School from
1970 to 1973, where her mathematics teacher, Mr. Yang
Kwan-Man, encouraged her to study mathematics. She
received her BS at National Taiwan University in 1977 and
pursued a PhD at Princeton University from 1977 to 1981
under the direction of Joseph J. Kohn. While there, she was
given a warmup problem for her thesis on the regularity of
the solution to Cauchy–Riemann equations on piecewise
smooth domains. This initial problem ignited her lifelong
passion for nonsmooth domains that led to the work cited
for the Bergman Prize, among others.
Her first job was a postdoctoral position at Purdue
University, where she began a new direction on the solvability of tangential Cauchy–Riemann equations under
the mentorship of Salah Baouendi. She landed her first
tenure-track position at Texas A&M, where she had many
fruitful collaborations with other complex analysts there.
She came to Notre Dame in 1987 as a tenured associate
professor and was promoted to full professor in 1992. She
had also held visiting positions at the University of Wisconsin, Cambridge University, Institut Fourier, Max Planck
Institute, the University of Chicago, the Mittag-Leffler Institute, and Université de Grenoble.
Mei-Chi Shaw is the coauthor of a well-received graduate textbook on partial differential equations in several
complex variables. She also wrote an article, “A Woman
Mathematician’s Journey,” based on her own experience,
with the intention of encouraging more women to enter
mathematics. She was named an inaugural Fellow of the
American Mathematical Society in 2012. She served as
an editor for the Proceedings of the American Mathematical
Society from 2001 to 2009 and the coordinating editor for
Analysis from 2009 to 2018.

Response from Mei-Chi Shaw
I am deeply honored to be awarded the Bergman Prize.
Growing up in a large military family that fled Mainland
China to Taiwan in 1949, becoming a mathematician was
almost an impossible dream. Yet with the support of my
family, teachers, and collaborators, I have had the privilege
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of doing what I like for a living: solving mathematical
puzzles in several complex variables.
I would like to especially thank Professor Joe Kohn, who
first introduced me to this beautiful subject and challenged
me with its difficult and important problems. I would also
like to thank my friends and family who helped me along
the way. The journey continues with its bumps and rewards!

About the Prize
The Bergman Prize honors the memory of Stefan Bergman,
best known for his research in several complex variables,
as well as the Bergman projection and the Bergman kernel function that bear his name. A native of Poland, he
taught at Stanford University for many years and died in
1977 at the age of eighty-two. He was an AMS member for
thirty-five years. When his wife died, the terms of her will
stipulated that funds should go toward a special prize in
her husband's honor.
The AMS was asked by Wells Fargo Bank of California,
the managers of the Bergman Trust, to assemble a committee to select recipients of the prize. In addition, the Society
assisted Wells Fargo in interpreting the terms of the will
to ensure sufficient breadth in the mathematical areas in
which the prize may be given. Awards are made every one
or two years in the following areas: (1) the theory of the
kernel function and its applications in real and complex
analysis and (2) function-theoretic methods in the theory
of partial differential equations of elliptic type with attention to Bergman's operator method.
A list of the past recipients of the Bergman Prize can be
found at https://www.ams.org/profession/prizes
-awards/pabrowse?purl=bergman-prize.
The members of the selection committee for the 2019
Bergman Prize were:
• Donatella Danielli
• Peter Ebenfelt (Chair)
• Loredana Lanzani
—Elaine Kehoe

Goldberg Awarded
2019 Sacks Prize

Gabriel Goldberg

582

Gabriel Goldberg of Harvard University has been awarded the Gerald
Sacks Prize of the Association for
Symbolic Logic (ASL). The citation
reads: “In his thesis, ‘The Ultrapower
Axiom,’ he isolates and develops a
powerful new structural hypothesis
for inner models of set theory. The
Ultrapower Axiom holds in all inner

models built using the current methodology. On the other
hand, Goldberg shows it has sweeping structural consequences: the linearity of the Mitchell order on countably
complete ultrafilters, a characterization of strong compactness in terms of supercompactness, and GCH above a
strongly compact cardinal. The Prize Committee noted the
transformational quality of Goldberg’s thesis work within
the Inner Model Program.” Goldberg received his PhD in
2019 from Harvard University under the supervision of W.
Hugh Woodin.
—ASL announcement

Cranwell Medal Awarded
Jeanette McLeod and Phil Wilson of the University of
Canterbury, Christchurch, have been awarded the 2019
Cranwell Medal for Science Communication by the New
Zealand Association of Scientists (NZAS). In mid-2016,
they launched Maths Craft New Zealand, a nonprofit initiative which brings mathematics to the masses by celebrating
the links between mathematics and craft. Maths Craft shows
young and old alike the fun, creativity, and beauty in mathematics through the medium of craft, demonstrates just
how much mathematics there is in craft, and enables people
to experience what it means to think like a mathematician.
The Cranwell Medal is awarded to a practicing scientist for
excellence in communicating science to the general public
in any area of science or technology.
—From a University of Canterbury announcement

ACM Fellows Named
The Association for Computing Machinery (ACM) has
named its class of Fellows for 2019. Following are the
names, affiliations, and citations for the new Fellows whose
work involves the mathematical sciences.
• Scott J. Aaronson, University of Texas, Austin, for
contributions to quantum computing and computational complexity.
• Paul Beame, University of Washington, for contributions in computational and proof complexity
and their applications, and for outstanding service.
• Ronald Boisvert, National Institute of Standards
and Technology, for contributions to mathematical
software and service to the profession.
• Timothy Moon-Yew Chan, University of Illinois at
Urbana-Champaign, for contributions to computational geometry, algorithms, and data structures.
• Vincent Conitzer, Duke University, for contributions to game theory, social choice theory, and
mechanism design.
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• Noshir Contractor, Northwestern University, for
contributions to advances in computational social
science, network science, and web science.
• Tamara G. Kolda, Sandia National Laboratories,
for innovations in algorithms for tensor decompositions, contributions to data science, and
community leadership.
• Timothy Pinkston, University of Southern California, for contributions to interconnection network
routing algorithms and architectures, and leadership in expanding computing research.
• Mihai Pop, University of Maryland, for contributions to computational biology, algorithms, and
software for DNA sequence analysis and sequence
assembly.
• Peter Shor, Massachusetts Institute of Technology,
for contributions to quantum computing, information theory, and randomized algorithms.
• Mona Singh, Princeton University, for contributions to computational biology, spearheading
algorithmic and machine learning approaches for
characterizing proteins and their interactions.
• Moshe Tennenholtz, Technion, for contributions
to AI and algorithmic game theory.
• Nisheeth Vishnoi, Yale University, for contributions to theoretical computer science and its connections with mathematics, sciences, and social
sciences.
• Moustafa A. Youssef, Alexandria University, for
contributions to location tracking algorithms.
—From an ACM announcement

mathematics
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SUPPORT

women’s mathematics research

Make a gift to an endowment that supports the research of women mathematicians.
The Joan and Joseph Birman Fellowship for Women Scholars gives exceptionally talented women extra
research support during their mid-career years. Recent Joan and Joseph Birman Fellows include:
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2018 –2019 Fellow
in recognition of her exceptional
research on stability problems
in partial differential equations
and spatially extended dynamical
systems.

Lilian Pierce
2019 – 2020 Fellow
in recognition of her research
in analytic number theory and
harmonic analysis.

P

Margaret Beck
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Maryna Viazovska
2019 recipient
for her groundbreaking work
in discrete geometry and her
spectacular solution to the
sphere-packing problem in
dimension eight.

Photo courtesy Stanford University.

Photo courtesy of Hee Oh.

Photo courtesy of Marc Harris.

Photo courtesy Oberwolfach, MFO.

The Ruth Lyttle Satter Prize recognizes an outstanding contribution to mathematics research by a
woman in the previous six years. Ruth Lyttle Satter Prize winners include:

Laura DeMarco
2017 recipient
for her fundamental
contributions to complex
dynamics, potential theory,
and the emerging field of
arithmetic dynamics.

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

Maryam Mirzakhani
2013 recipient
for her deep contributions to
the theory of moduli spaces
of Riemann surfaces.

To learn more and give visit www.ams.org/giving
THANK YOU
AMS Development Office
401.455.4111
development@ams.org
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Mathematics Opportunities
Listings for upcoming mathematics opportunities to appear in Notices may be submitted to notices@ams.org.
Early Career Opportunity

NSF-CBMS Regional
Conferences 2020
With National Science Foundation (NSF) support, the Conference Board of the Mathematical Sciences (CBMS) will
hold six Regional Research Conferences during the summer
of 2020. Each five-day conference features a distinguished
lecturer who delivers ten lectures on a topic of important
current research. Support for about thirty participants is
provided for each conference.
June 1–5, 2020: Parallel Time Integration. Martin J.
Gander, Université de Genève, lecturer. Michigan Technological University, Houghton, Michigan. Organizer:
Benjamin Ong, ongbw@mtu.edu. Website: conferences
.math.mtu.edu/cbms2020.
July 20–24, 2020: Nonstandard Finite Difference
Methods: Advances in Theory and Applications. Ronald
E. Mickens, Clark Atlanta University, lecturer. North Carolina A&T, Greensboro, North Carolina. Organizer: Dominic Clemence, clemence@ncat.edu. Website: https://
www.ncat.edu/cost/departments/mathematics/nsf
-cbms-conference/abstract.php.

August 3–7, 2020: Gaussian Random Fields, Fractals,
Stochastic Partial Differential Equations, and Extremes.
Yimin Xiao, Michigan State University, lecturer. University of Alabama, Huntsville. Organizer: Dongsheng Wu,
dongsheng.wu@uah.edu. Website: www.uah.edu/math
/cbms2020.
August 10–14, 2020: Bayesian Forecasting and Dynamic Models. Mike West, Duke University, lecturer. University of California, Santa Cruz. Organizer: Raquel Prado,
raquel@ams.ucsc.edu . Website: https://cbms.soe
.ucsc.edu/home/cbms-2020.
August 17–21, 2020: K-Theory of Operator Algebras.
Guoliang Yu, Texas A&M University, lecturer. University
of Puerto Rico, Rio Piedras, Puerto Rico. Organizer: Guihua Gong, ghgong@gmail.com. Website: https://math
.uprrp.edu/nfs_cbms_uprrp.
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August 17–21, 2020: Analysis, Geometry, and Partial
Differential Equations in a Lower-Dimensional World.
Svitlana Mayboroda, University of Minnesota, lecturer.
Florida State University. Organizer: Aleksandr Reznikov,
reznikov@math.fsu.edu . Website: cbms2020.math
.fsu.edu.
For more information, see the individual conference
websites or www.cbmsweb.org/regional-conferences
/2019-conferences.
—From a CBMS announcement

Call for Proposals for 2021
NSF-CBMS Regional Conferences
The NSF-CBMS Regional Research Conferences in the
Mathematical Sciences is a series of five-day conferences
that usually feature a distinguished lecturer delivering ten
lectures on a topic of important current research in one
sharply focused area of the mathematical sciences. The
Conference Board of the Mathematical Sciences (CBMS)
publicizes the conferences and disseminates the resulting
conference materials. Support is provided for about thirty
participants at each conference. The deadline for proposals
is April 24, 2020. For details, see the Program Description
at https://www.cbmsweb.org/regional-conferences
/call-for-proposals.
—From NSF-CBMS announcements

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

Early Career Opportunity

2020 Clay Research Conference
and Workshops

Project NExT 2020–2021

The 2020 Clay Research Conference and Workshops will be
held at the Clay Mathematical Institute, University of Oxford, from September 28 to October 2, 2020. The Research
Conference will be held on September 30, and associated
workshops during the week. See the website www.claymath
.org/events/2020-clay-research-conference-and
-workshops.

—From a Clay Mathematics Institute announcement

AWM Gweneth Humphreys Award
The Association for Women in Mathematics awards the
Gweneth Humphreys Award annually to a mathematics
teacher who has encouraged female undergraduates to pursue mathematical careers and/or the study of mathematics
at the graduate level. The deadline for nominations is May
15, 2020. See https://awm-math.org/humphreys-award
or email awm@awm-math.org.
—From an AWM announcement

Sabbatical Opportunities at
the National Security Agency
The National Security Agency’s (NSA) Sabbatical Program
in Mathematics offers an opportunity for mathematicians,
statisticians, and other researchers in the mathematical
sciences to work on a short-term basis with the leading
employer of mathematicians in the United States. A sabbatical tour offers a personal challenge to develop skills in
directions that would be impossible anywhere else.
Sabbatical employees have the choice to work on a variety of different mathematical problems during their stay at
NSA. Sabbatical work may involve cryptology, signals analysis, algebra, probability, statistics, number theory, discrete
mathematics, or analysis of data sets, among other topics.
Throughout the course of a one-year sabbatical detail, a
mathematician would typically have the chance to work in
one or two different offices at the NSA in order to experience the full breadth of our work at the agency. Individuals
selected for these sabbatical positions will receive salary
supplement, travel expenses, and a housing allowance.
For more information, see the website https://www.nsa
.gov/What-We-Do/Research/Math-Sciences-Program
/Sabbaticals.

MAA Project NExT (New Experiences in Teaching) is
a year-long professional development program of the
Mathematical Association of America (MAA) for new or
recent PhDs in the mathematical sciences. The program
is designed to connect new faculty members with master
teachers and leaders in the mathematics community and
to address the three main aspects of an academic career:
teaching, research, and service. The program welcomes and
encourages applications from new and recent PhDs in postdoctoral, tenure-track, and visiting positions. Applicants
who will be starting new academic positions in the fall
of 2020 should apply by April 15, 2020. For applications
and further information, see www.maa.org/programs
/faculty-and-departments/project-next.
—MAA announcement
Early Career Opportunity

Program on First-Passage
Percolation and Related Models
Invited Speakers: Daniel Ahlberg, Kenneth Alexander, Marton
Balasz, Yuri Bakhtin, Erik Bates, Eric Cator, Sourav Chatterjee*,
Michael Damron, Barbara Dembin, Pablo Ferrari, Shirshendu
Ganguly, Geoffrey Grimmett, Christopher Hoffman*, Christian
Houdre, Matthew Junge*, Leandro Pimentel, Shuta Nakajima,
Allan Sly, Phil Sosoe, CL Yao, Yu Zhang. (*=Tentative)
The International Center for Theoretical Sciences (ICTS)
Bengaluru will host a program on first- and last-passage
percolation and other growth/polymer models from July
27 through August 14, 2020. First-passage percolation is
a model in the KPZ universality class describing random
growth. It has close relationships to disparate fields such as
random matrix theory, number theory, and representation
theory. This workshop will primarily focus on general techniques beyond integrable probability or exact solvability.
The first week of the program will consist of mini-courses
giving a broad overview of the topics; these are intended
primarily for graduate students, postdocs, and others new
to the field. The next two weeks will be devoted to a program of research talks, problem sessions, and other research
activities loosely built on the AIM model. A main goal is
to build new collaborations among the participants to
accelerate progress on challenging open problems.
Applications may be submitted through the pro gram website at https://www.icts.res.in/program
/FPP2020.
Applications received before March 31 will receive full
consideration for travel support and room and board. All

—From an NSA announcement
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those selected to participate will be provided room and
board at ICTS Bengaluru, and transportation to and from
the airport. We have international travel support from the
NSF for participants from US universities. We especially
encourage applications from junior participants (students,
postdocs, new faculty), women, and other members of underrepresented groups. Applicants are strongly encouraged
to apply as soon as possible and preferably by the end of
March.
Bengaluru (Bangalore) is now a major metropolis in
southern India. ICTS is a new scientific institute in Bangalore. ICTS can arrange for transportation to many nearby
historical places and tourist attractions. A lot of useful information about Bengaluru can be found on the ICTS website,
https://www.icts.res.in/visitors/guidelines.
Please contact one of the organizers (rbasu@icts.res
.in, arjun.krishnan@rochester.edu, jhanson@ccny
.cuny.edu) if you have any questions.
Organizers: R. Basu, J. Hanson, and A. Krishnan
Scientific Committee: M. Damron, F. Rassoul-Agha, and T.
Seppalainen

With MathPrograms.Org you can:
• Receive, read, rate, and respond
to electronic applications for your
mathematical sciences programs, such
as undergraduate summer research
programs and travel grant competitions.
• Customize your settings and control
the application form; also set secure
access for the admissions committee.
• Enter program announcements for
public display.
• Download data to personal computers
for use in word processing and
spreadsheets or as a full permanent
storage file.

—Arjun Krishnan

SERVICE IS FREE
TO APPLICANTS

Institutions pay
annually for
one program
or for multiple
programs.
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Classified Advertising
Employment Opportunities
CHINA
Tianjin University, China
Tenured/Tenure-Track/Postdoctoral Positions at
the Center for Applied Mathematics

Dozens of positions at all levels are available at the recently
founded Center for Applied Mathematics, Tianjin University, China. We welcome applicants with backgrounds in
pure mathematics, applied mathematics, statistics, computer science, bioinformatics, and other related fields. We
also welcome applicants who are interested in practical
projects with industries. Despite its name attached with
an accent of applied mathematics, we also aim to create a
strong presence of pure mathematics.
Light or no teaching load, adequate facilities, spacious
office environment and strong research support. We are
prepared to make quick and competitive offers to self-motivated hard workers, and to potential stars, rising stars, as
well as shining stars.

The Center for Applied Mathematics, also known as the
Tianjin Center for Applied Mathematics (TCAM), located
by a lake in the central campus in a building protected as
historical architecture, is jointly sponsored by the Tianjin
municipal government and the university. The initiative
to establish this center was taken by Professor S. S. Chern.
Professor Molin Ge is the Honorary Director, Professor
Zhiming Ma is the Director of the Advisory Board. Professor
William Y. C. Chen serves as the Director.
TCAM plans to fill in fifty or more permanent faculty
positions in the next few years. In addition, there are a
number of temporary and visiting positions. We look forward to receiving your application or inquiry at any time.
There are no deadlines.
Please send your resume to mathjobs@tju.edu.cn.
For more information, please visit cam.tju.edu.cn or
contact Ms. Erica Liu at mathjobs@tju.edu.cn, telephone:
86-22-2740-6039.
01

The Notices Classified Advertising section is devoted to listings of current employment opportunities. The publisher reserves the right to reject any listing
not in keeping with the Society's standards. Acceptance shall not be construed as approval of the accuracy or the legality of any information therein. Advertisers are neither screened nor recommended by the publisher. The publisher is not responsible for agreements or transactions executed in part or in full based
on classified advertisements.
The 2020 rate is $3.65 per word. Advertisements will be set with a minimum one-line headline, consisting of the institution name above body copy, unless
additional headline copy is specified by the advertiser. Headlines will be centered in boldface at no extra charge. Ads will appear in the language in which they
are submitted. There are no member discounts for classified ads. Dictation over the telephone will not be accepted for classified ads.
Upcoming deadlines for classified advertising are as follows: June/July 2020—April 17, 2020; August 2020—May 15, 2020; September 2020—June 17, 2020;
October 2020—July 17, 2020; November 2020—August 19, 2020; December 2020—September 16, 2020.
US laws prohibit discrimination in employment on the basis of color, age, sex, race, religion, or national origin. Advertisements from institutions outside the
US cannot be published unless they are accompanied by a statement that the institution does not discriminate on these grounds whether or not it is subject to
US laws.
Submission: Send email to classads@ams.org.

588

NOTICES OF THE AMERICAN MATHEMATICAL SOCIETY

VOLUME 67, NUMBER 4

NEW BOOKS

New Books Offered by the AMS
Differential Equations

Applications

Student Solution Manual
for Differential Equations:
Techniques, Theory,
and Applications

Student Solution
Manual for Mathematical
Interest Theory
Third Edition
Leslie Jane Federer Vaaler and
Shinko Kojima Harper
This manual is written to accompany the third edition of Mathematical Interest Theory by Leslie Jane Federer Vaaler, Shinko
Kojima Harper, and James W.
Daniel. It contains solutions to
all the odd-numbered problems in that text. Individuals
preparing for the Society of Actuaries examination in Financial Mathematics should find that the detailed solutions
contained herein are an invaluable aid in their study. As
in the main text, it is presumed that the reader has a Texas
Instrument BA II Plus or BA II Plus Professional calculator
available and instruction in its efficient use to solve these
problems is included.
AMS/MAA Textbooks, Volume 60
June 2020, 124 pages, Softcover, ISBN: 978-1-4704-43948, 2010 Mathematics Subject Classification: 62P05, 97M30,
List US$35, AMS Individual member US$26.25, AMS
Institutional member US$28, MAA members US$26.25,
Order code TEXT/60
bookstore.ams.org/text-60

Barbara D. MacCluer, University
of Virginia, Charlottesville, VA,
Paul S. Bourdon, University of
Virginia, Charlottesville, VA, and
Thomas L. Kriete, University of
Virginia, Charlottesville, VA
This is the student solution manual for Differential Equations:
Techniques, Theory, and Applications by Barbara D. MacCluer,
Paul S. Bourdon, and Thomas L. Kriete. This manual has
been prepared by the authors of the text and it contains
solutions to all of the approximately 725 odd-numbered
exercises. The solutions are detailed and carefully written
with student readers in mind. The breadth and quality of
the exercises are strengths of the original text. In addition
to routine exercises that allow students to practice the basic
techniques, the text includes many mid-level exercises
that help students take the next step beyond the basics,
and more challenging exercises, of both a theoretical and
modeling nature, organized into manageable steps.
April 2020, 294 pages, Softcover, ISBN: 978-1-4704-53503, 2010 Mathematics Subject Classification: 34–01, 35–01;
97M10, List US$35, AMS members US$28, MAA members
US$31.50, Order code MBK/129
bookstore.ams.org/mbk-129
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NEW BOOKS

Discrete Mathematics
and Combinatorics

General Interest
Barrycades and Septoku
Papers in Honor of Martin Gardner and Tom Rodgers
Thane Plambeck, Counterwave,
Inc., Palo Alto, CA and Tomas
Rokicki, Editors

The Unity of
Combinatorics
Ezra Brown, Virginia Polytechnic Institute and State University,
Blacksburg, VA, and Richard K.
Guy, University of Calgary, AB,
Canada
Combinatorics, or the art and
science of counting, is a vibrant
and active area of pure mathematical research with many
applications. The Unity of Combinatorics succeeds in showing that the many facets of combinatorics are not merely isolated instances of clever tricks but
that they have numerous connections and threads weaving
them together to form a beautifully patterned tapestry of
ideas. Topics include combinatorial designs, combinatorial
games, matroids, difference sets, Fibonacci numbers, finite
geometries, Pascal’s triangle, Penrose tilings, error-correcting codes, and many others. Anyone with an interest in
mathematics, professional or recreational, will be sure to
find this book both enlightening and enjoyable.
Few mathematicians have been as active in this area as
Richard Guy, now in his eighth decade of mathematical
productivity. Guy is the author of over 300 papers and
twelve books in geometry, number theory, graph the ory, and combinatorics. In addition to being a life-long
number-theorist and combinatorialist, Guy’s co-author,
Ezra Brown, is a multi-award-winning expository writer.
Together, Guy and Brown have produced a book that, in
the spirit of the founding words of the Carus book series,
is accessible “not only to mathematicians but to scientific
workers and others with a modest mathematical background.”
Carus Mathematical Monographs, Volume 36
May 2020, approximately 259 pages, Hardcover, ISBN:
978-1-4704-5279-7, 2010 Mathematics Subject Classification: 05B05, 05B10, 05B35, 05C15, 11Bxx, 20B25, 51E10,
52C20, 91A46, 94Bxx, List US$65, AMS Individual member US$48.75, AMS Institutional member US$52, MAA
members US$48.75, Order code CAR/36

The Gathering 4 Gardner is a
biannual conference founded—
and for many years organized—
by Tom Rodgers to celebrate the
spirit of Martin Gardner. While
primarily concerned with recreational mathematics, most of Gardner’s intellectual interests are featured, including magic, literature, philosophy,
puzzles, art, and rationality. Gardner’s writing inspired
several generations of mathematicians by introducing us
to the joy of discovery and exploration, and the Gathering’s
aim is to continue that tradition of inspiration.
This volume, a tribute to Rodgers and Gardner, consists
of papers originally presented at the Gathering 4 Gardner
meetings. Recreational mathematics is strongly prominent with contributions from Neil Sloane, Richard Guy,
Solomon Golomb, Barry Cipra, Erik Demaine, and many
others. There are games and puzzles, including new Nimlike games, chess puzzles, coin weighings, coin flippings,
and contributions that combine art and puzzles or magic
and puzzles. Two historical articles present the stories of
combinatorial game theory and the search for God’s number for Rubik’s Cube. Anyone who finds pleasure in clever
and intriguing intellectual puzzles will find much to enjoy
in Barrycades and Septoku.
Spectrum, Volume 100
March 2020, 217 pages, Softcover, ISBN: 978-1-4704-48707, LC 2019041150, 2010 Mathematics Subject Classification:
00A08, 00A09, 00B10, 97A20, Order code SPEC/100
bookstore.ams.org/spec-100

bookstore.ams.org/car-36
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New in Contemporary
Mathematics
Applications
C ONTEMPORARY
M ATHEMATICS
746

Topology and Geometry
of Biopolymers

Geometry and Topology
C ONTEMPORARY
MATHEMATICS
745

Topology and Geometry
of Biopolymers
Erica Flapan, Pomona College,
Claremont, CA, and Helen Wong,
Claremont McKenna College, CA,
Editors

This book contains the proceedings of the AMS Special Session
on Topology of Biopolymers,
held from April 21–22, 2018, at
Northeastern University, Boston,
MA.
The papers cover recent results on the topology and geometry of DNA and protein knotting using techniques from
knot theory, spatial graph theory, differential geometry, molecular simulations, and laboratory experimentation. They
include current work on the following topics: the density
and supercoiling of DNA minicircles; the dependence of
DNA geometry on its amino acid sequence; random models
of DNA knotting; topological models of DNA replication
and recombination; theories of how and why proteins
knot; topological and geometric approaches to identifying
entanglements in proteins; and topological and geometric
techniques to predict protein folding rates.
All of the articles are written as surveys intended for
a broad interdisciplinary audience with a minimum of
prerequisites. In addition to being a useful reference for
experts, this book also provides an excellent introduction
to the fast-moving field of topology and geometry of biopolymers.
Erica Flapan
Helen Wong
Editors

Motivic Homotopy
Theory and Refined
Enumerative Geometry
Federico Binda
Marc Levine
Manh Toan Nguyen
Oliver Röndigs
Editors

Motivic Homotopy
Theory and Refined
Enumerative Geometry
Federico Binda, Università degli
Studi di Milano, Italy, Marc
Levine, Universität Osnabrück,
Osnabrück, Germany, Manh Toan
Nguyen, Universität Osnabrück,
Germany, and Oliver Röndigs,
Universität Osnabrück, Germany,
Editors

This volume contains the proceedings of the Workshop on Motivic Homotopy Theory
and Refined Enumerative Geometry, held from May 14–18,
2018, at the Universität Duisburg-Essen, Essen, Germany.
It constitutes an accessible yet swift introduction to
a new and active area within algebraic geometry, which
connects well with classical intersection theory. Combining
both lecture notes aimed at the graduate student level and
research articles pointing towards the manifold promising
applications of this refined approach, it broadly covers
refined enumerative algebraic geometry.
This item will also be of interest to those working in algebra and
algebraic geometry.
Contemporary Mathematics, Volume 745
April 2020, 282 pages, Softcover, ISBN: 978-1-4704-4898-1,
2010 Mathematics Subject Classification: 14F42, 14N99, List
US$120, AMS members US$96, MAA members US$108,
Order code CONM/745
bookstore.ams.org/conm-745

This item will also be of interest to those working in geometry
and topology.
Contemporary Mathematics, Volume 746
April 2020, 246 pages, Softcover, ISBN: 978-1-4704-48400, 2010 Mathematics Subject Classification: 57M25, 57M27,
05C10, 92C05, 92C40, 92D20, 92E10, 82D60, 82B41,
65C05, List US$120, AMS members US$96, MAA members US$108, Order code CONM/746
bookstore.ams.org/conm-746
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NEW BOOKS

New AMS-Distributed
Publications

118 Inequalities
for Mathematics
Competitions
Titu Andreescu, University of
Texas at Dallas, and Marius Stanean, Science Consultant with
INDECO Software

Math Education
Topics in
Functional Equations
Third Edition
Titu Andreescu, University of
Texas at Dallas, TX, Iurie Boreico, Stanford University, CA, Oleg
Mushkarov, Bulgaria Academy of
Science, Sofia, Bulgaria, and Nikolai Nikolov, Bulgaria Academy
of Science, Sofia, Bulgaria
Anyone involved in math Olympiads, either in the US or across
the world, needs to have a firm grounding in functional
equations as they begin to appear more frequently in
these contests. This book is a systematic and comprehensive approach to functional equations as a whole. Unlike
in other branches of competitive mathematics, there is
very little theory: The methods and techniques utilized in
solving these equations play the most important part. For
this reason, the book has taken a highly practical path,
including lots of problems designed to teach students how
to familiarize themselves with every strategy employed,
as well as to experiment in combining and manipulating
different techniques.
This book contains all the important functional equations given at contests in recent years, classified by the
way they are solved. It explains the reasoning behind each
method and offers advice on how to invent meaningful
solutions.

This book features selected techniques in the field. Inequalities
from each section are ordered
increasingly by the number of
variables and the degree of difficulty. Each problem has at least one complete solution,
and many problems have multiple solutions, useful in
developing the necessary array of mathematical machinery
for competitions.
This book would certainly help Olympiad students who
wish to prepare for the study of inequalities, a topic now of
frequent use at various competitive levels. The authors hope
the book will be a source of inspiration for proving algebraic inequalities and some of their newfound applications.
A publication of XYZ Press. Distributed in North America by the American
Mathematical Society.

XYZ Series, Volume 35
December 2019, 252 pages, Hardcover, ISBN: 978-09993428-5-5, 2010 Mathematics Subject Classification:
00A05, 00A07, 97U40, 97D50, List US$59.95, AMS members US$47.96, Order code XYZ/35
bookstore.ams.org/xyz-35

Geometry and Topology
Œuvres Mathématiques
Volume II
René Thom, Société Mathématique de France
A note to readers: This book is
in French.

A publication of XYZ Press. Distributed in North America by the American
Mathematical Society.

XYZ Series, Volume 36
December 2019, 505 pages, Hardcover, ISBN: 978-09993428-6-2, 2010 Mathematics Subject Classification:
00A07, 39B05, 97U40, 97D50, List US$59.95, AMS members US$47.96, Order code XYZ/36
bookstore.ams.org/xyz-36
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This second volume of René
Thom’s complete mathematical
works contains the 1959 Bonn
lectures on singularities and the
articles published between 1962
and 1971, together with previously unpublished texts and comments putting all into
perspective. This includes Thom’s impressive contribution
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to the topological classification of singularities of smooth
maps and to the theory of stratified sets.
This volume, which also contains articles about the
founding of catastrophe theory, begins with a bibliography
of Thom’s mathematical and nonmathematical works.
A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the US, Canada, and Mexico. Orders from other
countries should be sent to the SMF. Members of the SMF receive a 30%
discount from list.

Documents Mathématiques, Number 17
December 2019, 630 pages, Softcover, ISBN: 978-2-85629888-6, 2010 Mathematics Subject Classification: 55, 57, 14,
32, List US$113, AMS members US$90.40, Order code
SMFDM/17
bookstore.ams.org/smfdm-17

General Interest
SMF 2018: Congrès de
la Société Mathématique
de France
Emmanuel Breuillard, Université de Cambridge, United Kingdom, Editor
This volume contains the proceedings of the 2nd Congress of
the French Mathematical Society
(SMF), which took place in Lille
in June 2018.

Math Education
Ying and the Magic Turtle
Sue Looney, Looney Math Consulting
A storybook for all ages to experience mathematics, problems
solving, and the rewards that
come with perseverance.
This book is perhaps best
experienced with someone as
a read-aloud or read-together.
Readers will learn of Ying’s trouble and root for her to find her
solution. They will find themselves drawn not only into the
life problems that Ying is facing but also into the inherent
mathematics of the story. It is through the beauty of the
pattern of the dots on the turtle’s shell that the solution is
finally found and the land is saved.
A publication of Delta Stream Media, an imprint of Natural Math. Distributed in North America by the American Mathematical Society.

Natural Math Series, Volume 9
November 2019, 96 pages, Softcover, ISBN: 978-1-94589906-5, 2010 Mathematics Subject Classification: 97–XX, List
US$24, AMS members US$19.20, Order code NMATH/9
bookstore.ams.org/nmath-9

Probability and Statistics

A publication of the Société Mathématique de France, Marseilles (SMF),
distributed by the AMS in the US, Canada, and Mexico. Orders from other
countries should be sent to the SMF. Members of the SMF receive a 30%
discount from list.

Séminaires et Congrès, Number 33
November 2019, 430 pages, Softcover, ISBN: 978-2-85629912-8, 2010 Mathematics Subject Classification: 01A70,
42Axx, 42A61, 42–03, 60, 60G15, 20F11, 03C45, 22D40,
22E30, 22E46, 22F10, 28D05, 68Q32, 62C10, 60B10, List
US$98, AMS members US$78.40, Order code SECO/33
bookstore.ams.org/seco-33

APRIL 2020

Stochastic Games
and Related Concepts
T. Parthasarathy, Chennai Mathematical Institute and Indian Statistical Institute, Chennai, and
Sujatha Babu, Chennai Mathematical Institute, India
This set of lecture notes is based
on a series of ten lectures given
by T. Parthasarathy at the Chennai Mathematical Institute. Topics in matrix and bimatrix games,
stochastic games (finite, infinite, and undiscounted), and
cooperative games are covered.
The topics include the minimax theorem on the unit
square, a square root game, orderfield property, classes of
stochastic games, and product solutions for simple games.
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Most of the work discussed/covered in this set of lectures
includes work done by Parthasarathy and his collaborators.
It is next to impossible to cover all the results related to stochastic games and other topics. However, the book provides
additional references that interested readers can consult.
A publication of Hindustan Book Agency; distributed within the Americas
by the American Mathematical Society. Maximum discount of 20% for
all commercial channels.

LEARN ABOUT
AMS

NEW BOOKS

eBOOKS

Hindustan Book Agency
January 2020, 156 pages, Softcover, ISBN: 978-93-8627979-8, 2010 Mathematics Subject Classification: 91A15; 91A10,
91A05, 91A12, List US$56, AMS members US$44.80,
Order code HIN/78
bookstore.ams.org/hin-78

Differential Equations
Differential Geometry
and Tanaka Theory
Differential System and
Hypersurface Theory
Toshihiro Shoda, Saga Uni versity, Japan, and Kazuhiro
Shibuya, Hiroshima University,
Japan, Editors
In January 2011 the international
conference “Differential Geometry and Tanaka Theory—Differential System and Hypersurface
Theory” was held at the Research Institute for Mathematical
Sciences (RIMS), Kyoto University, in honor of the sixtieth
birthdays of Reiko Miyaoka and Keizo Yamaguchi. This
volume is dedicated to the two professors.
The volume contains one survey article and six research
articles contributed by international researchers.
This item will also be of interest to those working in geometry
and topology.
Published for the Mathematical Society of Japan by Kinokuniya, Tokyo,
and distributed worldwide, except in Japan, by the AMS.

Did you know that most
of our titles are now
available in eBook form?

Browse both our print
and electronic titles at
bookstore.ams.org.

Advanced Studies in Pure Mathematics, Volume 82
November 2019, 195 pages, Hardcover, ISBN: 978-486497-083-9, 2010 Mathematics Subject Classification:
53C40; 53C15, List US$54, AMS members US$43.20,
Order code ASPM/82
bookstore.ams.org/aspm-82
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Meetings & Conferences of the AMS
April Table of Contents
The Meetings and Conferences section of the Notices gives
information on all AMS meetings and conferences approved by press time for this issue. Please refer to the page
numbers cited on this page for more detailed information
on each event.
Invited Speakers and Special Sessions are listed as soon
as they are approved by the cognizant program committee;
the codes listed are needed for electronic abstract submission. For some meetings the list may be incomplete.
Information in this issue may be dated.
The most up-to-date meeting and conference information can be found online at www.ams.org/meetings.
Important Information About AMS Meetings: Potential organizers, speakers, and hosts should refer to page
110 in the January 2020 issue of the Notices for general
information regarding participation in AMS meetings and
conferences.
Abstracts: Speakers should submit abstracts on the
easy-to-use interactive Web form. No knowledge of LATEX
is necessary to submit an electronic form, although those
who use LATEX may submit abstracts with such coding, and
all math displays and similarly coded material (such as
accent marks in text) must be typeset in LATEX. Visit www.ams
.org/cgi-bin/abstracts/abstract.pl . Questions
about abstracts may be sent to abs-info@ams.org. Close
attention should be paid to specified deadlines in this issue.
Unfortunately, late abstracts cannot be accommodated.

Associate Secretaries of the AMS
Central Section: Georgia Benkart, University of Wisconsin–Madison, Department of Mathematics, 480 Lincoln
Drive, Madison, WI 53706-1388; email: benkart@math
.wisc.edu; telephone: 608-263-4283.
Eastern Section: Steven H. Weintraub, Department of
Mathematics, Lehigh University, Bethlehem, PA 180153174; email: steve.weintraub@lehigh.edu; telephone:
610-758-3717.
Southeastern Section: Brian D. Boe, Department of Mathematics, University of Georgia, 220 D W Brooks Drive,
Athens, GA 30602-7403; email: brian@math.uga.edu;
telephone: 706-542-2547.
Western Section: Michel L. Lapidus, Department of Mathematics, University of California, Surge Bldg., Riverside, CA
92521-0135; email: lapidus@math.ucr.edu; telephone:
951-827-5910.
APRIL 2020

Meetings in this Issue
2020
March 13–15
March 21–22
April 4–5
May 2–3
September 12–13
October 3–4
October 10–11
October 24–25

Charlottesville, Virginia
Medford, Massachusetts
West Lafayette, Indiana
Fresno, California
El Paso, Texas
State College, PA
Chattanooga, Tennessee
Salt Lake City, Utah

p. 596
p. 598
p. 599
p. 601
p. 602
p. 603
p. 604
p. 605

2021
January 6–9
March 13–14
March 20–21
April 17–18
May 1–2
July 5–9
July 19–23
September 18–19
October 9–10
October 23–24

Washington, DC
Atlanta, Georgia
Providence, Rhode Island
Cincinnati, Ohio
San Francisco, California
Grenoble, France
Buenos Aires, Argentina
Buffalo, New York
Omaha, Nebraska
Albuquerque, NM

p. 605
p. 606
p. 606
p. 606
p. 607
p. 607
p. 607
p. 607
p. 608
p. 608

2022
January 5–8

Seattle, Washington

p. 608

2023
January 4–7

Boston, Massachusetts

p. 608

See www.ams.org/meetings for the most up-to-date
information on the meetings and conferences that we offer.
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Meetings & Conferences
of the AMS
IMPORTANT information regarding meetings programs: AMS Sectional Meeting programs do not appear in the print
version of the Notices. However, comprehensive and continually updated meeting and program information with links
to the abstract for each talk can be found on the AMS website. See https://www.ams.org/meetings.
Final programs for Sectional Meetings will be archived on the AMS website accessible from the stated URL.

Charlottesville, Virginia
University of Virginia
March 13–15, 2020
Friday – Sunday

Meeting #1155
Southeastern Section
Associate secretary: Brian D. Boe

Announcement issue of Notices: January 2020
Program first available on AMS website: February 4, 2020
Issue of Abstracts: Volume 41, Issue 2

Deadlines
For organizers: Expired
For abstracts: Expired

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Moon Duchin, Tufts University, How we divide ourselves up to vote, and why it matters (Einstein Public Lecture in Mathematics).
Laura A Miller, University of North Carolina at Chapel Hill, Flow through the hairy appendages of small animals: The
leaky rake to solid plate transition.
Betsy Stovall, University of Wisconsin-Madison, An inverse problems approach to some questions arising in harmonic analysis.
Yusu Wang, The Ohio State University, Geometric and topological methods for graph analysis.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Advances in Difference, Differential, Fractional Differential and Dynamic Equations with Applications, Muhammad Islam
and Youssef Raffoul, University of Dayton.
Advances in High and Infinite Dimensional Stochastic Analysis, Juraj Foldes, University of Virginia, Nathan Glatt-Holtz,
Tulane University, and Mouhamadou Sy, University of Virginia.
Advances in Infectious Disease Modeling: From Cells to Populations, Lauren Childs, Stanca Ciupe, and Omar Saucedo,
Virginia Tech.
Advances in Operator Algebras, Ben Hayes and David Sherman, University of Virginia.
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Algebraic Groups: Arithmetic and Geometry, Raman Parimala, Emory University, Andrei Rapinchuk, University of Virginia,
and Igor Rapinchuk, Michigan State University.
Categorical Representation Theory and Beyond, You Qi and Liron Speyer, University of Virginia, and Joshua Sussan,
CUNY Medgar Evers.
Celebrating Diversity in Mathematics, Lauren Childs, Virginia Tech, Sara Maloni, University of Virginia, and Rebecca
R.G., George Mason University.
Combinatorial Methods in Geometric Group Theory, Tarik Aougab, Haverford College, Marrissa Loving, Georgia Institute
of Technology, Priyam Patel, University of Utah, and Sunny Xiao, Brown University.
Combinatorics Related to Geometry and Representation Theory, Heather M Russell, University of Richmond, and Rebecca
Goldin, George Mason University.
Commutative Algebra, Eloísa Grifo, University of California, Riverside, and Sean Sather-Wagstaff, Clemson University.
Convexity and Probability in High Dimensions, Steven Hoehner, Longwood University, and Mark Meckes and Elisabeth
Werner, Case Western Reserve University.
Curves, Jacobians, and Abelian Varieties, Andrew Obus, Baruch College (CUNY), Tony Shaska, Oakland University, and
Padmavathi Srinivasan, Georgia Institute of Technology.
Cyber Defense and Cryptography in Undergraduate Education, Lubjana Beshaj, West Point Military Academy, and Tony
Shaska, Oakland University.
Homotopy Theory, Julie Bergner and Nick Kuhn, University of Virginia.
Integrable Probability, Leonid Petrov, University of Virginia, and Axel Saenz.
Knots and Links in Low-Dimensional Topology, Thomas Mark, University of Virginia, Allison Moore, University of California Davis, and Ziva Myer, Duke University.
Knot Theory and its Applications, Hugh Howards and Jason Parsley, Wake Forest University, and Eric Rawdon, St.
Thomas University.
Mathematical Modeling of Problems in Biological Fluid Dynamics, Laura Miller, University of North Carolina at Chapel
Hill, and Nick Battista, The College of New Jersey.
Mathematical String Theory, Ilarion Melnikov, James Madison University, Eric Sharpe, Virginia Tech, and Diana Vaman,
University of Virginia.
Motivic Aspects of Topology and Geometry, Kirsten Wickelgren, Duke University, and Inna Zakharevich, Cornell University.
Nonlocal PDEs and Applications, Siming He, Duke University, and Changhui Tan, University of South Carolina.
Numerical Methods for Partial Differential Equations: A Session in Honor of Slimane Adjerid’s 65th Birthday, Mahboub
Baccouch, University of Nebraska at Omaha.
Probabilistic Methods in Geometry and Analysis, Fabrice Baudoin and Li Chen, University of Connecticut.
Quantum Algebra and Geometry, Marco Aldi, Virginia Commonwealth University, Michael Penn, Randolph College,
and Nicola Tarasca and Juan Villarreal, Virginia Commonwealth University.
Recent Advances in Graph Theory and Combinatorics, Neal Bushaw, Virginia Commonwealth University, and Martin
Rolek and Gexin Yu, College of William and Mary.
Recent Advances in Harmonic Analysis, Amalia Culiuc, Amherst College, Yen Do, University of Virginia, and Eyvindur
Ari Palsson, Virginia Tech.
Recent Advances in Mathematical Biology, Junping Shi, College of William & Mary, Zhisheng Shuai, University of Central
Florida, and Yixiang Wu, Middle Tennessee State University.
Recent Combinatorial Advances In Representation Theory and Algebraic Geometry, Jennifer Morse, University of Virginia,
and Sarah Mason, Wake Forest University.
Recent Progress on Singular and Oscillatory Integrals, Betsy Stovall and Joris Roos, University of Wisconsin-Madison.
Representation Theory of Algebraic Groups and Quantum Groups: A Tribute to the Work of Cline, Parshall and Scott (CPS),
Chun-Ju Lai and Daniel K. Nakano, University of Georgia, and Weiqiang Wang, University of Virginia.
Special Sets of Integers in Modern Number Theory, Cristina Ballantine, College of the Holy Cross, and Hester Graves,
Center for the Computing Sciences.
Tensors and Complexity, Visu Makam, Institute for Advanced Study, and Rafael Oliveira, University of Toronto.
The Mathematics of Redistricting, Marion Campisi, San Jose State University, Thomas Ratliff, Wheaton College, and
Ellen Veomett, Saint Mary’s College of California.
Trends in Teichmüller Theory, Thomas Koberda and Sara Maloni, University of Virginia, and Giuseppe Martone, University of Michigan.
Youth and Enthusiasm in Arithmetic Geometry and Number Theory, Evangelia Gazaki and Ken Ono, University of Virginia.
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Medford, Massachusetts
Tufts University
March 21–22, 2020

Announcement issue of Notices: January 2020
Program first available on AMS website: February 11, 2020
Issue of Abstracts: Volume 41, Issue 2

Saturday – Sunday

Meeting #1156
Eastern Section
Associate secretary: Steven H. Weintraub

Deadlines
For organizers: Expired
For abstracts: Expired

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Daniela De Silva, Barnard College, Columbia University, A viscosity approach to the regularity of variational problems.
Enrique R Pujals, Graduate Center, CUNY, Fifty years of the stability conjecture.
Christopher T Woodward, Rutgers University, New Brunswick, Lagrangian Floer theory in the tropics.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Algebraic Geometry in Dynamics, Nguyen-Bac Dang, Stony Brook University, and Nicole Looper and Rohini Ramadas,
Brown University.
Analysis on Homogeneous Spaces, Jens Christensen, Colgate University, Matthew Dawson, CIMAT, Mérida, México, and
Fulton Gonzalez, Tufts University.
Anomalous Diffusion Processes, Christoph Borgers, Tufts University, and Claude Greengard, New York University and
Foss Hill Partners.
Applied Combinatorics, Carina Curto, Pennsylvania State University, and Pedro Felzenszwalb and Caroline Klivans,
Brown University.
Automorphisms of Riemann Surfaces, Subgroups of Mapping Class Groups and Related Topics, S. Allen Broughton, Rose-Hulman Institute of Technology, Jen Paulhus, Grinnell College, and Aaron Wootton, University of Portland.
Current Trends in Combinatorial Commutative Algebra, Kuei-Nuan Lin, Pennsylvania State University, Greater Allegheny,
and Augustine O’Keefe, Connecticut College.
Discrete and Convex Geometry, Undine Leopold and Egon Schulte, Northeastern University, and Pablo Soberón, Baruch College, CUNY.
Equivariant Cohomology, Jeffrey D. Carlson, The Fields Institute, and Loring Tu, Tufts University.
Geometric Dynamics and Billiards, Boris Hasselblatt and Eunice Kim, Tufts University, Kathryn Lindsey, Boston College,
and Zbigniew Nitecki, Tufts University.
Homological Methods in Commutative Algebra, Janet Striuli, Fairfield University and National Science Foundation, and
Oana Veliche, Northeastern University.
Inverse Problems and Their Applications, Youssef Qranfal, Wentworth Institute of Technology.
Linear Algebraic Groups: their Structure, Representations, and Geometry, George McNinch, Tufts University, and Eric Sommers, University of Massachusetts.
Mathematical Methods for Ecology and Evolution in Structured Populations, Olivia Chu, Daniel Cooney, and Chadi SaadRoy, Princeton University.
Mathematics of Data Science, Vasileios Maroulas, University of Tennessee Knoxville, and James M. Murphy, Tufts
University.
Mirror Symmetry and Enumerative Geometry, Mandy Cheung, Harvard University, and Siu-Cheong Lau and Yu-Shen
Lin, Boston University.
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Modeling and Analysis of Partial Differential Equations in Fluid Dynamics and Related Fields: Geometric and Probabilistic
Methods, Geng Chen, University of Kansas, Siran Li, Rice University and Centre de Recherches Mathématiques, Université
de Montréal, and Kun Zhao, Tulane University.
Moduli of Curves, Hilbert Schemes, and Tropical Geometry, Ignacio Barros, Northeastern University, Noah Giansiracusa,
Bentley University, and Rob Silversmith, Northeastern University.
Probability in Dynamical Systems of Physical Origin, Alex Blumenthal, University of Maryland, and Peter Nandori, Yeshiva University.
Quantum Probability, Orthogonal Polynomials, and Special Functions, Maxim Derevyagin and Ambar Sengupta, University
of Connecticut.
Random Discrete Structures, Xavier Pérez-Giménez, University of Nebraska, and Lutz P Warnke, Georgia Institute of
Technology.
Recent Advances in Schubert Calculus and Related Topics, Christian Lenart and Changlong Zhong, State University of
New York at Albany.
Subgroups in Nonpositive Curvature, Robert Kropholler, Kim Ruane, and Genevieve Walsh, Tufts University.
Symmetries of Polytopes, Maps, and Graphs, Gabe Cunningham, University of Massachusetts Boston, and Mark Mixer,
Wentworth Institute of Technology.
The Combinatorics and Geometry of Jordan Type and Commuting Varieties, Peter Crooks and Anthony Iarrobino, Northeastern University, and Leila Khatami, Union College.

West Lafayette, Indiana
Purdue University
April 4–5, 2020
Saturday – Sunday

Meeting #1157
Central Section
Associate secretary: Georgia Benkart

Announcement issue of Notices: February 2020
Program first available on AMS website: February 18, 2020
Issue of Abstracts: Volume 41, Issue 2

Deadlines
For organizers: Expired
For abstracts: Expired

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Christine Berkesch, University of Minnesota, The geometry of toric syzygies.
Matthew Hedden, Michigan State University, Knot theory and complex curves.
Brian Street, University of Wisconsin–Madison, Atlases in Analysis.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Advances in Mathematical Modeling, Analysis and Numerical Simulation of Particulate Suspensions and Related Multiphase
Flows, Abhinandan Chowdhury, Savannah State University, and Ivan Christov, Purdue University.
Analysis and Probability in Sub-Riemannian Geometry, Jeremy Tyson, University of Illinois Urbana-Champaign, and Jing
Wang, Purdue University.
Analysis of PDE in Fluid Dynamics: Theory and Numerics, Theodore Drivas, Princeton University, Michael Jolly, Indiana
University, and Huy Q. Nguyen, Brown University.
Coding and Cryptography, Ryann Cartor, Clemson University, Neville Fogarty, Christopher Newport University, and
Gretchen Matthews and Dane Skabelund, Virginia Tech.
Combinatorial Algebra and Geometry, Christine Berkesch, University of Minnesota, and Laura Matusevich and Aleksandra Sobieska, Texas A&M University.
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Combinatorial Techniques in Commutative Algebra, Giulio Caviglia, Purdue University, and Jay Schweig, Oklahoma State
University.
Commutative Algebra and Connections with Algebraic Geometry, Claudia Polini, University of Notre Dame, and Bernd
Ulrich, Purdue University.
Complex Geometry, Laszlo Lempert, Chi Li, and Sai-Kee Yeung, Purdue University, and Yuan Yuan, Syracuse University.
Computational Aspects of Symplectic Topology, Olguta Buse, Indiana University-Purdue University Indianapolis, Richard
Hind, University of Notre Dame, and Jun Li, University of Michigan.
Contemporary Applications of Gradient Flows and Variational Methods, Tao Luo and Nung Kwan (Aaron) Yip, Purdue
University.
Gaussian and non-Gaussian Stochastic Analysis, Cheng Ouyang, University of Illinois at Chicago, and Takashi Owada
and Samy Tindel, Purdue University.
Geometric Topology in the Middle Dimensions, James F. Davis, Indiana University, and Mark Powell, Durham University.
Group Theory and Logic, Meng-Che (Turbo) Ho, Purdue University, Julia F. Knight, University of Notre Dame, and D.B.
McReynolds and Thomas Sinclair, Purdue University.
Harmonic Analysis, Brian Street and Shaoming Guo, University of Wisconsin-Madison.
Higher Structures in Topology, Geometry and Physics, Ralph Kaufmann, Purdue University, Martin Markl, Institute of
Mathematics of the Czech Academy of Sciences, and Sasha Voronov, University of Minnesota.
Integrability, Symmetry and Physics, E. Birgit Kaufmann, Purdue University, and Oleksandr Tsymbaliuk, Yale University.
Knots and Links in 3-Manifolds, Micah Chrisman and Sujoy Mukherjee, The Ohio State University, and Robert Todd,
Mount Mercy University.
Low-dimensional Topology, Matthew Hedden, Katherine Raoux, and Lev Tovstopyat-Nelip, Michigan State University.
Mathematical Finance and Actuarial Sciences, Kiseop Lee and Jianxi Su, Purdue University, and Jose Figueora-Lopez,
Washington University, St. Louis.
Mathematical Methods for Inverse Problems, Isaac Harris and Peijun Li, Purdue University.
Modeling, Analysis and Simulation of Complex Fluid Systems in Physics and Biology, Carme Calderer, University of Minnesota, Chun Liu, Illinois Institute of Technology, and Pei Liu, University of Minnesota.
Model Theory and its Applications, Saugata Basu, Purdue University, Philipp Hieronymi, University of Illinois at Urbana-Champaign, and Margaret E.M. Thomas, Purdue University.
Multiplicative Ideal Theory in honor of the career of William Heinzer, Evan Houston, University of North Carolina, Charlotte, and Alan Loper, Ohio State University.
Network Science, Nicole Eikmeier, Grinnell College, and David F. Gleich, Purdue University.
Nonlinear Partial Differential Equations from Variational Problems and Fluid Equations, Tao Huang, Wayne State University,
and Changyou Wang, Purdue University.
Numerical Linear Algebra, Jianlin Xia and Xuefeng Xu, Purdue University.
Optimization and Algebraic Geometry, Jonathan Hauenstein, University of Notre Dame, and Ali Mohammad Nezhad,
Purdue University.
Optimization for Discrete Geometry, Mark Magsino and Hans Parshall, The Ohio State University.
p-adic Galois Representations, Modularity, and Related Topics, Patrick Allen, University of Illinois at Urbana-Champaign,
Andrei Jorza, University of Notre Dame, and Tong Liu, Purdue University.
Quantum Algebra and Quantum Topology, Shawn Cui, Purdue University, Julia Plavnik, Indiana University, and Tian
Yang, Texas A&M University.
Recent Advances in Adaptive Mesh Refinement and A Posteriori Error Estimation, Shuhao Cao, University of California,
Irvine, and Zhiqiang Cai, Purdue University.
Recent Advances in Modeling, Computational Methods and Simulations of Physical/Biological Systems, Suchuan Steven Dong,
Jie Shen, and Zhiguo Yang, Purdue University.
Recent Developments in Automorphic Forms and Representations of p-adic Groups, David Goldberg, Baiying Liu, and Freydoon Shahidi, Purdue University.
Recent Developments in Commutative Algebra, Jennifer Kenkel, University of Kentucky, and Liquan Ma and Uli Walther,
Purdue University.
Recent Developments in High Order Numerical Methods for Partial Differential Equations, Zheng Sun, The Ohio State University, and Xiangxiong Zhang, Purdue University.
Rigidity Theory, Distance Geometry and Applications, Mireille Boutin, Purdue University, Gregor Kemper, Technische
Universität München, and Jessica Sidman, Mount Holyoke College.
Scientific Machine Learning, Tong Qin and Dongbin Xiu, The Ohio State University.
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Sharp Eigenvalue Estimates for Partial Differential Operators, Mark Ashbaugh, University of Missouri, and Richard Laugesen, University of Illinois.
Stability in Topology, Arithmetic, and Representation Theory, Jeremy Miller and Peter Patzt, Purdue University, and Andrew
Putman, University of Notre Dame.
Stochastic Processes in Random Environments, Jonathon Peterson, Purdue University, and Atilla Yilmaz, Temple University.
Structure Preserving Numerical Methods for Hyperbolic and Kinetic Equations, Jingwei Hu, Purdue University.
The Interface of Harmonic Analysis and Analytic Number Theory, Theresa Anderson, Purdue University, Robert Lemke
Oliver, Tufts University, and Eyvindur Palsson, Virginia Tech University.
Theory and Algorithms for Data Science, Tingran Gao, University of Chicago, and Haizhao Yang, Purdue University.

Fresno, California
California State University, Fresno
May 2–3, 2020
Saturday – Sunday

Meeting #1158
Western Section
Associate secretary: Michel L. Lapidus

Announcement issue of Notices: March 2020
Program first available on AMS website: March 19, 2020
Issue of Abstracts: Volume 41, Issue 2

Deadlines
For organizers: Expired
For abstracts: Expired

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Sami Assaf, University of Southern California, Los Angeles, Combinatorics of Schubert Calculus.
Natalia Komarova, University of California, Irvine, Title to be announced.
Joseph Teran, University of Southern California, Los Angeles, Title to be announced.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Advances by Scholars in the Pacific Math Alliance, Andrea Arauza Rivera, California State University, East Bay, Mario
Banuelos, California State University, Fresno, Jessica De Silva, California State University, Stanislaus, and John Rock,
California Polytechnic University, Pomona.
Advances in Functional Analysis and Operator Theory, Yuri Latushkin, University of Missouri, Columbia, Marat Markin,
California State University, Fresno, Igor Nikolaev, St. John’s University, and Ilya Spitkovsky, New York University, Abu
Dhabi.
Algebraic geometry in statistics and machine learning, Robert Krone, University of California, Jose Rodriguez, University
of Wisconsin, and Tingting Tang, Notre Dame University.
Algebraic Structures in Knot Theory, Carmen Caprau, California State University, Fresno, and Sam Nelson, Claremont
McKenna College.
Algorithms in the study of hyperbolic 3-manifolds, Robert Haraway, III, Oklahoma State University, and Maria Trnkova,
University of California, Davis.
Analysis of Fractional Differential and Difference Equations with its Application, Bhuvaneswari Sambandham, Dixie State
University, and Aghalaya S. Vatsala, University of Louisiana at Lafayette.
Artin-Schelter regular algebras and related topics, Ellen Kirkman, Wake Forest University, and James Zhang, University
of Washington.
Combinatorics Arising from Representations (associated with the Invited Address by Sami Assaf), Sami Assaf, University of
Southern California, Nicolle Gonzalez, University of California, Los Angeles, and Brendan Pawloski, University of
Southern California.
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Combinatorics of Reduced Decompositions of eEements of Coxeter Groups and Related Topics, Samantha Dahlberg and Jennifer Elder, Arizona State University.
Complexity in Low-Dimensional Topology, Jennifer Schultens, University of California, Davis, and Eric Sedgwick, DePaul
University.
Data Analysis and Predictive Modeling, Earvin Balderama, California State University, Fresno, and Adriano Zambom,
California State University, Northridge.
DG Methods in Commutative Algebra and Representation Theory, Benjamin Briggs, Janina Letz, and Josh Pollitz, University of Utah.
Discrete Geometry and Combinatorial Structures, Morgan Rodgers, California State University, and Oscar Vega.
How to Solve It? Heuristics and Inquiry Based Learning, Mario Banuelos, California State University, Fresno, Andrew G.
Benedek, Research Centre for the Humanities, Hungary, and Agnes Tuska, California State University, Fresno.
Inverse Problems, Hanna Makaruk, Los Alamos National Laboratory, and Robert Owczarek, University of New Mexico,
Albuquerque and University of New Mexico, Los Alamos.
Math Circle Games and Puzzles that Teach Deep Mathematics, Maria Nogin and Agnes Tuska, California State University,
Fresno.
Mathematical Biology: Confronting Models with Data, Erica Rutter, University of California, Merced.
Mathematical Methods in Evolution and Medicine (associated with the Invited Address by Natalia Komarova), Natalia Komarova and Jesse Kreger, University of California, Irvine.
Methods in Non-Semisimple Representation Categories, Eric Friedlander, University of Southern California, Los Angeles,
Julia Pevtsova, University of Washington, Seattle, and Paul Sobaje, Georgia Southern University, Statesboro.
Numerical Semigroups and Applications, Elie Alhajjar, West Point Military Academy, and Christopher O’Neill, San Diego
State University.
Recent Advances in Mathematical Biology, Ecology, Epidemiology, and Evolution, Lale Asik, Texas Tech University, Khanh
Phuong Nguyen, University of Houston, and Angela Peace, Texas Tech University.
Research in Mathematics by Early Career Graduate Students, Doreen De Leon, Marat Markin, and Khang Tran, California
State University, Fresno.
Research in Mathematics Education, Ravi Somayajulu and Jenna Tague, Clovis Community College.
Scientific Computing, Changho Kim and Roummel Marcia, University of California, Merced.
Special Functions in Number Theory, Cezar Lupu and Dermot McCarthy, Texas Tech University.
Women in Mathematics, Doreen De Leon, Katherine Kelm, and Oscar Vega, California State University, Fresno.
Zero Distribution of Entire Functions, Khang Tran and Tamás Forgács, California State University, Fresno.

El Paso, Texas
University of Texas at El Paso
September 12–13, 2020
Saturday – Sunday

Meeting #1159
Central Section
Associate secretary: Georgia Benkart

Announcement issue of Notices: June 2020
Program first available on AMS website: July 28, 2020
Issue of Abstracts: Volume 41, Issue 3

Deadlines
For organizers: Expired
For abstracts: July 14, 2020

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Caroline Klivans, Brown University, Title to be announced.
Brisa Sanchez, Drexel University, Title to be announced.
Alejandra Sorto, Texas State University, Title to be announced.
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Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Algebraic, geometric and topological combinatorics, Art Duval, University of Texas at El Paso, Caroline Klivans, Brown
University, and Jeremy Martin, University of Kansas.
Algebraic structures in topology, logic, and arithmetic, John Harding, New Mexico State University, and Emil Schwab, The
University of Texas at El Paso.
Fixed point theory and its applications, Monther R. Alfuraidan, King Fahd University of Petroleum & Minerals, KSA,
Mohamed A. Khamsi, The University of Texas at El Paso, Poom Kumam, King Mongkut’s University of Technology,
Thonburi, Thailand, and Osvaldo Mendez, The University of Texas at El Paso.
High-Frequency data analysis and applications, Maria Christina Mariani and Michael Pokojovy, University of Texas at El
Paso, and Ambar Sengupta, University of Connecticut.
Leibniz Algebras and related topics, Guy Biyogmam, Georgia College and State University, and Jerry Lodder, New Mexico
State University.
Low-dimensional topology and knot theory, Mohamed Ait Nouh and Luis Valdez-Sanchez, University of Texas at El Paso.
Methods and applications in data Science, Sangjin Kim, Ming-Ying Leung, Xiaogang Su, and Amy Wagler, The University
of Texas at El Paso.
Nonlinear analysis and optimization, Behzad Djafari-Rouhani, University of Texas at El Paso, and Akhtar A. Khan,
Rochester Institute of Technology.
Numerical partial differential equations and applications, Son-Young Yi and Xianyi Zeng, The University of Texas at El Paso.
Recent advances in scientific computing and applications, Natasha Sharma, University of Texas at El Paso, and Annalisa
Quaini, University of Houston.
Statistical methodology and applications, Ori Rosen and Suneel Chatla, University of Texas at El Paso.

State College, Pennsylvania
Pennsylvania State University, University Park Campus
October 3–4, 2020

Announcement issue of Notices: August 2020
Program first available on AMS website: August 25, 2020
Issue of Abstracts: Volume 41, Issue 3

Saturday – Sunday

Meeting #1160
Eastern Section
Associate secretary: Steven H. Weintraub

Deadlines
For organizers: Expired
For abstracts: August 11, 2020

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Melody Chan, Brown University, Title to be announced.
Steven J. Miller, Williams College, Title to be announced.
Tadashi Tokieda, Stanford University, Title to be announced.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Analytic Number Theory, Angel V. Kumchev, Towson University, Siddhi S. Pathak, Pennsylvania State University, and
Robert C. Vaughan, Pennsylvania State University.
Automorphic Forms and Galois Representations, Jim Brown, Occidental College, and Krzysztof Klosin, Queens College,
CUNY.
APRIL 2020
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Commutative Algebra and Connections to Algebraic Geometry and Combinatorics, Ayah Almousa, Cornell University, and
Kuei-Nuan Lin, Pennsylvania State University, Greater Allegheny.
Drinfeld Modules, Modular Varieties and Arithmetic Applications, Mihran Papikian, Pennsylvania State University, and
Dinesh Thakur, University of Rochester.
Geometry and Arithmetic of Algebraic Varieties, Jack Huizenga, Pennsylvania State University, John Kopper, Pennsylvania
State University, and John Lesieutre, Pennsylvania State University.
Geometry of Groups and 3-manifolds, Abhijit Champanerkar, College of Staten Island and The Graduate Center, CUNY,
and Hongbin Sun, Rutgers University.
Homological Methods in Algebra, Ela Celikbas and Olgur Celikbas, West Virginia University, and Saeed Nasseh, Georgia
Southern University.
Legendrian Knots and Surfaces, Honghao Gao, Michigan State University, and Dan Rutherford, Ball State University.
Nonlinear Scientific Computing and Applications, Wenrui Hao, Pennsylvania State University.
q-Series and Related Areas in Combinatorics and Number Theory, George Andrews, David Little, and Ae Ja Yee, Pennsylvania State University.

Chattanooga, Tennessee
University of Tennessee at Chattanooga
October 10–11, 2020
Saturday – Sunday

Meeting #1161
Southeastern Section
Associate secretary: Brian D. Boe

Announcement issue of Notices: August 2020
Program first available on AMS website: September 1, 2020
Issue of Abstracts: Volume 41, Issue 4

Deadlines
For organizers: Expired
For abstracts: August 18, 2020

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Giulia Saccà, Columbia University, Title to be announced.
Chad Topaz, Williams College, Title to be announced.
Xingxing Yu, Georgia Institute of Technology, Title to be announced.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Advances in Graph Theory, Xiaofeng Gu, University of West Georgia, and Dong Ye, Middle Tennessee State University.
Applied Knot Theory, Jason Cantarella, University of Georgia, Eleni Panagiotou, University of Tennessee at Chattanooga,
and Eric Rawdon, University of St Thomas.
Boundary Value Problems for Differential, Difference, and Fractional Equations, John R Graef and Lingju Kong, University
of Tennessee at Chattanooga, and Min Wang, Kennesaw State University.
Commutative Algebra, Simplice Tchamna, Georgia College, and Lokendra Paudel, University of South Carolina, Salkehatchie.
Homological Commutative Algebra, Hugh Geller, Clemson University, James Gossell, Clemson University, and Sean
Sather-Wagstaff, Clemson University.
Interactions Between Algebra, Geometry and Topology in Low Dimensions, Alex Casella and Lorenzo Ruffoni, Florida State
University at Tallahassee, and Michelle Chu, University of Illinois at Chicago.
Modern Applied Analysis, Boris Belinskiy, University of Tennessee at Chattanooga.
Nonstandard Elliptic and Parabolic Regularity Theory with Applications, Hongjie Dong, Brown University, and Tuoc Phan,
University of Tennessee, Knoxville.
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Probability and Statistical Models with Applications, Sher Chhetri, University of South Carolina, Sumter, and Cory Ball,
Florida Atlantic University.
Structural and Extremal Graph Theory, Hao Huang, Emory University, and Xingxing Yu, Georgia Institute of Technology.

Salt Lake City, Utah
University of Utah
October 24–25, 2020

Announcement issue of Notices: August 2020
Program first available on AMS website: September 17, 2020
Issue of Abstracts: Volume 41, Issue 4

Saturday – Sunday

Meeting #1162

Deadlines

Western Section
Associate secretary: Michel L. Lapidus

For organizers: March 24, 2020
For abstracts: September 1, 2020

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Invited Addresses
Bhargav Bhatt, University of Michigan, Ann Arbor, Title to be announced.
Jonathan Brundan, University of Oregon, Eugene, Title to be announced.
Andrei Okounkov, Columbia University, Title to be announced (Erdős Memorial Lecture).
Mariel Vazquez, University of California, Davis, Title to be announced.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Algebraic combinatorics and applications in harmonic analysis, Joseph Iverson and Sung Y. Song, Iowa State University,
and Bangteng Xu, Eastern Kentucky University.
Extremal Graph Theory, József Balogh, University of Illinois, and Bernard Lidický, Iowa State University.
Monoidal Categories in Representation Theory (associated with the Invited Address by Jon Brundan), Jonathan Brundan, Ben
Elias, and Victor Ostrik, University of Oregon.
PDEs, data, and inverse problems, Vira Babenko, Drake University, and Akil Narayan, University of Utah.

Washington, District of Columbia
Walter E. Washington Convention Center
January 6–9, 2021

Associate secretary: Brian D. Boe

Wednesday – Saturday

Announcement issue of Notices: October 2020
Program first available on AMS website: November 1, 2020
Issue of Abstracts: To be announced

Meeting #1163
Joint Mathematics Meetings, including the 127th Annual
Meeting of the AMS, 104th Annual Meeting of the Mathematical Association of America (MAA), annual meetings of
the Association for Women in Mathematics (AWM) and the
National Association of Mathematicians (NAM), and the winter meeting of the Association of Symbolic Logic (ASL), with
sessions contributed by the Society for Industrial and Applied
Mathematics (SIAM).

APRIL 2020

Deadlines
For organizers: April 2, 2020
For abstracts: To be announced
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Atlanta, Georgia
Georgia Institute of Technology
March 13–14, 2021

Announcement issue of Notices: To be announced
Program first available on AMS website: Not applicable
Issue of Abstracts: Not applicable

Saturday – Sunday

Meeting #1164

Deadlines

Southeastern Section
Associate secretary: Brian D. Boe

For organizers: To be announced
For abstracts: To be announced

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Differential Graded Methods in Commutative Algebra, Saeed Nasseh, Georgia Southern University, and Adela Vraciu,
University of South Carolina, Columbia.

Providence, Rhode Island
Brown University
March 20–21, 2021

Announcement issue of Notices: To be announced
Program first available on AMS website: Not applicable
Issue of Abstracts: Not applicable

Saturday – Sunday

Meeting #1165
Eastern Section
Associate secretary: Steven H. Weintraub

Deadlines
For organizers: To be announced
For abstracts: To be announced

Cincinnati, Ohio
University of Cincinnati
April 17–18, 2021
Saturday – Sunday

Meeting #1166
Central Section
Associate secretary: Georgia Benkart
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Issue of Abstracts: Not applicable

Deadlines
For organizers: To be announced
For abstracts: To be announced
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San Francisco, California
San Francisco State University
May 1–2, 2021

Announcement issue of Notices: To be announced
Program first available on AMS website: Not applicable
Issue of Abstracts: Not applicable

Saturday – Sunday

Meeting #1167

Deadlines

Western Section
Associate secretary: Michel L. Lapidus

For organizers: To be announced
For abstracts: To be announced

Grenoble, France
Université de Grenoble-Alpes
July 5–9, 2021
Monday – Friday

Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Meeting #1168

Deadlines

Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced

For organizers: To be announced
For abstracts: To be announced

Buenos Aires, Argentina
The University of Buenos Aires
July 19–23, 2021
Monday – Friday

Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Meeting #1169

Deadlines

Associate secretary: Steven H. Weintraub
Announcement issue of Notices: To be announced

For organizers: To be announced
For abstracts: To be announced

Buffalo, New York
University at Buffalo (SUNY)
September 18–19, 2021
Saturday – Sunday
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: To be announced

APRIL 2020

Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: To be announced
For abstracts: To be announced
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Omaha, Nebraska
Creighton University
October 9–10, 2021

Program first available on AMS website: Not applicable
Issue of Abstracts: Not applicable

Saturday – Sunday
Central Section
Associate secretary: Georgia Benkart

Deadlines

Announcement issue of Notices: To be announced

For organizers: To be announced
For abstracts: To be announced

Albuquerque, New Mexico
University of New Mexico
October 23–24, 2021

Program first available on AMS website: Not applicable
Issue of Abstracts: Not applicable

Saturday – Sunday
Western Section
Associate secretary: Michel L. Lapidus

Deadlines

Announcement issue of Notices: To be announced

For organizers: To be announced
For abstracts: To be announced

The scientific information listed below may be dated. For the latest information, see https://www.ams.org/amsmtgs
/sectional.html.

Special Sessions
If you are volunteering to speak in a Special Session, you should send your abstract as early as possible via the abstract submission
form found at https://www.ams.org/cgi-bin/abstracts/abstract.pl.
Inverse Problems, Hanna Makaruk, Los Alamos National Laboratory, and Robert Owczarek, University of New Mexico.

Seattle, Washington
Washington State Convention Center and the Sheraton Seattle Hotel
January 5–8, 2022

Issue of Abstracts: To be announced

Wednesday – Saturday
Associate secretary: Georgia Benkart

Deadlines

Announcement issue of Notices: October 2021
Program first available on AMS website: To be announced

For organizers: To be announced
For abstracts: To be announced

Boston, Massachusetts
John B. Hynes Veterans Memorial Convention Center, Boston Marriott Hotel, and Boston Sheraton Hotel
January 4–7, 2023

Issue of Abstracts: To be announced

Wednesday – Saturday
Associate secretary: Steven H. Weintraub

Deadlines

Announcement issue of Notices: October 2022
Program first available on AMS website: To be announced
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from the AMS

Textbooks by GILBERT STRANG
Exam copies are available to qualified instructors. Special introductory prices are available for students.

Available on the AMS bookstore:

bookstore.ams.org/strang-1
bookstore.ams.org/strang-2
bookstore.ams.org/strang-3

American Mathematical Society
Distribution Center
35 Monticello Place,
Pawtucket, RI 02861 USA

mathscinet.ams.org
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subscription rates, joining a
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