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MSC2020
Announcement of the plan  

to revise the Mathematics Subject Classification 

Mathematical Reviews (MR) and zbMATH cooperate in maintaining the Mathematics Subject 
Classification (MSC), used by these reviewing services, publishers, and others to categorize 
items in the mathematical sciences literature. The current version, MSC2010, consists of 63 
areas classified with two digits refined into over 5000 three- and five-digit classifications. Details 
of MSC2010 can be found at www.msc2010.org or www.ams.org/msc/msc2010.html  
and zbmath.org/classification/. 

MSC2010 was a revision of the 2000 subject classification scheme developed through the 
collaborative efforts of the editors of zbMATH and MR with considerable input from the 
community.  zbMATH and MR have initiated the process of revising MSC2010 with an 
expectation that the revision will be used beginning in 2020. From the perspective of MR and 
zbMATH, the five-digit subject classification scheme is an extremely important device that 
allows editors and reviewers to process the literature. Users of the publications of zbMATH 
and MR employ the MSC to search the literature by subject area. In the decade since the last 
revision, keyword searching has become increasingly prevalent, with remarkable improvements 
in searchable databases.  Yet the classification scheme remains important.  Many publishers use 
the subject classes at either the time of submission of an article as an aid to the editors or at 
the time of publication as an aid to readers.  The arXiv uses author-supplied MSC codes to 
classify submissions and as an option in creating alerts for the daily listings.  Browsing the MR 
or zbMATH database using a two- or three-digit classification search is an effective method of 
keeping up with research in specific areas. 

Based in part on some thoughtful suggestions from members of the community, the editors 
of MR and zbMATH have given preliminary consideration to the scope of the revision of the 
MSC. We do not foresee any changes at the two-digit level; however, it is anticipated that 
there will be refinement of the three- and five-digit levels. 

At this point, zbMATH and MR welcome additional community input into the process. 
Comments should be submitted through the Web at msc2020.org. You may also send email 
to feedback@msc2020.org. All information about the MSC revision is jointly shared by MR 
and zbMATH.  This input will be of great value as the process moves forward.

Edward Dunne 
Executive Editor  
Mathematical Reviews

Klaus Hulek  
Editor-in-Chief  
zbMATH
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Szemerédi’s Theorem:
Combinatorics, Ergodic Theory,

and Algebra
Tim Austin

In 1930 Erdős and Turán conjectured that a set
of natural numbers which is not too sparse must
contain fairly long arithmetic progressions:
For any 𝛿 > 0 and any integer 𝑘 ≥ 1 there is
an 𝑁0(𝛿, 𝑘) for which the following holds. If 𝑁 ≥
𝑁0(𝛿, 𝑘), and 𝐸 ⊆ {1, 2,… ,𝑁} contains at least
𝛿𝑁 points, then 𝐸 contains 𝑘 points in arithmetic
progression: that is,

𝐸 ⊇ {𝑎,𝑎 + 𝑛,𝑎 + 2𝑛,… ,𝑎 + (𝑘 − 1)𝑛}
for some 𝑎 and 𝑛 ≥ 1.

Szemerédi’s
Theorem…still

generates so much
interesting

mathematics

The case 𝑘 = 3
was proved by Roth
in 1953, and the gen-
eral case was proved
by Szemerédi in 1975.
Roth’s proof made a
subtle use of Fourier
analysis. Szemerédi’s
was purely combina-
torial but required
several deep new
tools that have since
become essential machinery in extremal combinatorics.

In 1977 Furstenberg gave a new proof of Szemerédi’s
Theorem by deducing it from an analogous result in
ergodic theory called the Multiple Recurrence Theorem.
A year later he and Katznelson were able to extend
this approach to prove a “multi-dimensional” generaliza-
tion of Szemerédi’s Theorem: If 𝑁 is large enough and 𝐸
is a subset of {1, 2,… ,𝑁}𝑑 which is not too sparse, then

Tim Austin is associate professor at the Courant Institute of Math-
ematical Sciences at New York University. His email address is
tim@cims.nyu.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
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𝐸 ⊇ {a,a+𝑛e1,… , a+𝑛e𝑑}
for some integer vector a and 𝑛 ≥ 1,

where e1, …, e𝑑 are the standard basis in ℝ𝑑.
Since these developments, Szemerédi’s Theorem and

various relatives have continued to attract attention. One
motivation is to improve the known upper bounds on
𝑁0(𝛿, 𝑘). At present, the best bound for the general
case of Szemerédi’s Theorem comes from Gowers’s new
approach from around 2000: he bounds 𝑁0(𝛿, 𝑘) by a
tower of nine iterated exponentials. (Better bounds are
known when 𝑘 = 3.)

Another motivation is the search for analogs of
Szemerédi’s Theorem in other settings. For instance,
Szemerédi’s Theorem itself does not imply that the
primes contain arbitrarily long arithmetic progressions,
because the number of primes in {1,… ,𝑁} grows more
slowly than any fixed multiple of 𝑁, but in 2006 Green
and Tao proved this result by adapting ideas from several
of the previous proofs of Szemerédi’s Theorem.

Perhaps the deepest reason for continued interest in
Szemerédi’s Theorem is that it still generates so much
interesting mathematics. Szemerédi’s work launched a
new field within combinatorics, and novel applications
of his basic methods continue to appear every year.
Furstenberg’s approach did the same for ergodic theory:
the basis of his argument is a certain classification of
dynamical systems with invariant measures, and more
recent work by Host, Kra, and others has focused on what
roles are played by all the different species. Gowers’s
approach required a whole new generalization of Fourier
analysis, now sometimes called “higher-order Fourier
analysis.” Other recent works have also uncovered some
deep features that these approaches have in common.

This talk will start with a rough sketch of some of
these directions and will then focus on one recent project
to emerge from this area. Although Gowers’s general
approach gives the most efficient proof of Szemerédi’s
Theorem and it has now been greatly enhanced by Green,
Tao, Ziegler, and Szegedy, it has not been
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extended to prove the multi-dimensional theorem of
Furstenberg and Katznelson. The known bounds in that
theorem are correspondingly much worse. It turns out
that the search for amultidimensional version ofGowers’s
work quickly runs into purely algebraic difficulties, before
one even starts on the analysis or combinatorics. I will
finish with a sketch of an elementary but surprisingly rich
class of linear equations for functions on Abelian groups
which arise in this search and some preliminary results
about them.
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Counting in Groups: Fine
Asymptotic Geometry

Moon Duchin

Growth: How Fast? How Regular?
Suppose we want to study a sequence of integers (𝑎𝑛)𝑛∈ℕ
and characterize how it grows. A motivating example
is the Fibonacci sequence 1, 1, 2, 3, 5,… , which satisfies
the famous recursion 𝑎𝑛 = 𝑎𝑛−1 + 𝑎𝑛−2. We can apply
an eighteenth-century idea (attributed to de Moivre and
put to excellent effect by Euler) and form the associated
generating function 𝔸(𝑥) = ∑∞

𝑛=0 𝑎𝑛𝑥𝑛 ∈ ℚ[[𝑥]], with the
values of the sequence as coefficients in a formal power
series. From the recursion, we find that 𝔸(𝑥) − 𝑥𝔸(𝑥) −
𝑥2𝔸(𝑥) = 1, obtaining the nice form𝔸(𝑥) = 1

1−𝑥−𝑥2 ∈ ℚ(𝑥)
as a rational function (a ratio of polynomials). Some of
this generalizes readily. Let’s say that a Fibonacci-style
recursion is one with integer coefficients and finite depth:
𝑎𝑛 = 𝛼1𝑎𝑛−1 +⋯+𝛼𝑘𝑎𝑛−𝑘. We once again get 𝔸(𝑥) as a
rational function, with denominator 1 − 𝛼1𝑥 −⋯−𝛼𝑘𝑥𝑘.
We’ll say that sequences whose generating functions are
rational functions have rational growth. Let’s consider
what this tells us about the sequence.

Polynomials Have Rational Growth

We can next observe that 1
1−𝑥 = ∑𝑛 1⋅𝑥𝑛 and that 𝑥𝑘

(1−𝑥)𝑘+1 =
∑𝑛 (𝑛𝑘)𝑥𝑛, so the sequence 𝑎𝑛 =(𝑛𝑘) has rational growth for
each 𝑘. Furthermore, since (𝑛𝑘) is a degree-𝑘 polynomial in
𝑛 and these form a basis for ℚ[𝑛], we have all sequences
𝑎𝑛 = 𝑓(𝑛) for 𝑓 ∈ ℚ[𝑛] in the rational growth class.

Actually a very small generalization is in order: a
function 𝑔(𝑛) is (eventually) quasi-polynomialwith period
𝑁 if there is a threshold 𝑇 > 0 and a list of polynomials
𝑔1,… ,𝑔𝑁 such that 𝑔(𝑛) = 𝑔𝑘(𝑛) for 𝑘 ≡ 𝑛 mod 𝑁 and
𝑛 ≥ 𝑇. We may think of this behavior as cycling through
finitely many polynomials or as being polynomial with
oscillating coefficients, if we prefer. It’s easy to see
that eventually quasi-polynomial functions have rational
growth—just sum the 𝑥𝑘 ⋅𝔸𝑘(𝑥𝑁), and add a polynomial
to adjust the low values of 𝑛. There is a nice converse

Moon Duchin is associate professor of mathematics at Tufts Uni-
versity. Her email address is Moon.Duchin@tufts.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
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as well: if an integer sequence in the polynomial range
(that is, 𝑎𝑛 ≤ 𝐴𝑛𝑑 for some𝐴,𝑑) satisfies a Fibonacci-style
recursion, then it records the values of an eventually
quasi-polynomial function. (To see this, convince yourself
that the poles of 𝔸(𝑥)must be roots of unity, so that each
makes a periodic contribution to the expression.)

And So Do Exponentials
On the other hand, 1

1−2𝑥 = ∑𝑛 2𝑛𝑥𝑛 has 𝑎𝑛 = 2𝑛, and
indeed whenever a rational function 𝔸(𝑥) has a pole
inside the unit circle in ℂ, its associated sequence grows
exponentially.

But Lots of Things Don’t!
Any function growing at a rate faster than polynomials
but slower than exponentials (like, say, 𝑒√𝑛) has no chance
at rational growth; a rational function either has a pole
inside the unit circle (forcing exponential growth) or not
(forcing growth in the polynomial range—this is fun to
check if you’re so inclined).

Likewise, you can easily form a sequence that’s very
close—even bounded distance—to one with rational
growth but which fails badly in its own right. For instance,
consider the digits-of-pi power series

ℙ(𝑥) = 3+ 1𝑥+ 4𝑥2 + 1𝑥3 + 5𝑥4 +⋯.
The observation thatℙ(1/10) = 𝜋 rules out the possibility
that this series is rational, and in fact we can go a bit
further. If 𝔸(𝑥) = 𝑝(𝑥)

𝑞(𝑥) is rational, we have 𝑞𝔸 − 𝑝 = 0,
which suggests that we can generalize rational growth
to algebraic growth if 𝔸 satisfies any polynomial with
polynomial coefficients; otherwise we’ll say the growth is
transcendental. This ℙ(𝑥) is transcendental in that sense,
even though its coefficients are within globally bounded
distance from those of the rational function 1

1−𝑥 (and
indeed of the rational function 0).

Counting in Dilates
Next, we can parlay these ideas to a study of some
classical counting problems: for a region Ω ⊂ ℝ𝑑, we’ll
define 𝐺Ω ∶ ℤ≥0 → ℤ≥0 by 𝐺Ω(𝑛) ∶= #(ℤ𝑑 ∩ 𝑛Ω), the
number of lattice points in the 𝑛-times dilate of Ω.
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Round Counting
In the case Ω = 𝔻, the unit disk in ℝ2, this is the famous
Gauss circle problem. Gauss himself made the simple
observation that 𝐺𝔻(𝑛) = 𝜋𝑛2 + 𝑂(𝑛), with the first-
order term being given by the area of the disk (because
there is roughly one lattice point per unit square), while
the second-order term reflects the fact that the boundary
touches 𝑂(𝑛) squares. From a modern point of view,
we would say that the first-order term of 𝐺Ω(𝑛) must
be 𝑉𝑛𝑑 whenever Ω is Riemann-integrable with volume
𝑉, because its boundary has a lower-order contribution.
About a hundred years later Sierpinski improved on this
somewhat with the estimate 𝐺𝔻(𝑛) = 𝜋𝑛2 +𝑂(𝑛 2

3 ), and
today it is believed that the optimal power law looks like

𝐺𝔻(𝑛) = 𝜋𝑛2 +𝑂(𝑛 1
2+𝜖)

for any 𝜖 > 0. (This is best possible, by a theorem
of Hardy and Landau.) This “feels” like it should have
transcendental growth, and indeed it does: a theorem of
Stoll [3] tells us that if 𝑎𝑛 ∼ 𝛼𝑛𝑑, then 𝛼 irrational or
transcendental implies the same for 𝔸.

Pointy Counting
By contrast, suppose we start with Ω = 𝑃, a lattice
polytope (integer vertices). In the plane (𝑑 = 2), we have
the remarkable Pick’s theorem which relates the area (𝐴),
interior lattice points (𝑖), and boundary lattice points (𝑏) by
𝐴 = 𝑖+ 𝑏

2 −1, which we can rearrange to 𝑖+𝑏 = 𝐴+ 𝑏
2 +1,

then scale to obtain 𝐺𝑃(𝑛) = 𝐴𝑛2 + 𝑏
2𝑛 + 1 for 𝑛 ∈ ℕ.

This is a beautiful fact: the lattice point count in a
dilated polygon grows exactly like values of a polynomial;
polygonal counting has rational growth. Now it is well
known that Pick’s theorem doesn’t generalize to higher
dimensions (i.e., there is no formula for the volume
of a lattice polyhedron based only on a count of the
lattice points in its 𝑘–cells), but nonetheless, in the 1970s
former high school teacher Eugène Ehrhart found that the
polynomiality persists:𝐺𝑃(𝑛) = 𝑎𝑑𝑛𝑑+𝑎𝑑−1𝑛𝑑−1+⋯+𝑎0,
where the leading coefficient 𝑎𝑑 is of course the volume,
the next coefficient 𝑎𝑑−1 is an appropriately normalized
surface area, and the constant term 𝑎0 is the Euler
characteristic of the polytope. These Ehrhart polynomials
are part of a thoroughly beautiful story, which you can
readabout inBeck–Robins [1], andsomeof thenumerology
of the other coefficients remains a mystery.

It’s worth noting that if we’d begun with 𝑄 with
rational coordinates for its vertices rather than integers,
then we’d have found 𝐺𝑄 to be quasi-polynomial! So
counting functions for rational polyhedra have rational
growth.

Counting in Groups
Onward to group theory, where we will study some
counting problems in finitely generated groups given by
presentations 𝐺 = ⟨𝑆|𝑅⟩, with 𝑆 a generating set and 𝑅 a
list of relations. Recalling that [𝑎, 𝑏] = 𝑎𝑏𝑎−1𝑏−1 denotes
the commutator of two group elements, we can present
three basic 2-generated groups by
⟨𝑎, 𝑏 ∣ [𝑎, 𝑏] = 1⟩ ⟨𝑎, 𝑏 ∣ ∅⟩ ⟨𝑎, 𝑏 ∣ [𝑎, 𝑏] central⟩.

The first is the free abelian group ℤ2, the second is
the free group 𝐹2 of rank two, and the third is the
(discrete) Heisenberg group 𝐻(ℤ) = [ 1 ℤ ℤ

0 1 ℤ
0 0 1

] as generated

by the elementary matrices 𝑎 = [ 1 1 0
0 1 0
0 0 1

] and 𝑏 = [ 1 0 0
0 1 1
0 0 1

].
In terms of algebraic structure, 𝐻(ℤ) belongs to a class
of groups called nilpotent (of step 𝑠): in nilpotent groups,
some commutators of generators might be nontrivial, but

Presentations
seem deceptively
simple, but they
are famously

hard to work with

commutators with com-
mutators or commuta-
tors with commutators
with commutators, and
so on, eventually all die
after a fixed number of
steps 𝑠. (The Heisenberg
group is 2-step be-
cause [𝑎, 𝑏] commutes
with everything, so all
commutators with com-
mutators are trivial.)

One might wonder whether counting problems can detect
algebraic structure like this or other algorithmic and
geometric structure in groups.

Hard Questions about Groups
Presentations seem deceptively simple, but they are fa-
mously hard to work with. Given a presentation, the
word problem seeks an algorithm to decide whether a
string of generators represents the identity. One way to
understand the structure of a group is to build a Cayley
graph whose vertices are group elements, connected by
an edge if they differ by a generating letter. Recognizing
the identity word from a string of generators is the same
as finding loops in the Cayley graph. These problems are
in general undecidable, as we’ve known since work of
Boone and Novikov in the 1950s.

Cayley graphs are a key tool in geometric group
theory; the large-scale geometry of the graphs carries
fundamental information about the algebraic properties
of the groups. For instance, if the graph has negative
curvature in the large (i.e., is 𝛿–hyperbolic), then we gain
a great deal of information about the group, such as a
fast solution to the word problem.

Growth
Consider the fundamental counting question How many
group elements can be spelled with ≤ 𝑛 letters? In terms of
the Cayley graph from the generating set 𝑆, this asks for
the count of group elements in the ball of radius 𝑛. Let’s
name this 𝛽𝑛 ∶= #𝐵𝑛, and we’ll name the corresponding
sphere count 𝜎𝑛 ∶= 𝛽𝑛 −𝛽𝑛−1, noting that 𝔹(𝑥) = ∑𝛽𝑛𝑥𝑛

and 𝕊(𝑥) = ∑𝜎𝑛𝑥𝑛 are related by 𝔹(𝑥) = 𝕊(𝑥)
1−𝑥 . In simple

examples, we get simple recursions, and therefore rational
growth, and in free abelian groups we can also find a
suggestively parallel geometric counting problem. In the
table below, we’ll write std for standard generators of a
group, and we’ll consider the dependence on generators
in ℤ2 by additionally considering hex = ±{[ 1

0 ] , [ 0
1 ] , [ 1

1 ]}
(the points of an integer hexagon in the plane) and
chess = {[±2

±1 ] , [±1
±2 ]} (the moves a chess knight makes).
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(G, S) βn (n�1) σn (n�1) recursion σn = S(x) Ω GΩ(n)
(Z, std) 2n+ 1 2 σn−1

1+x
1−x 2n+ 1

(Z2, std) 2n2 + 2n+ 1 4n 2σn−1 − σn−2
(1+x)2
(1−x)2 2n2 + 2n+ 1

(Z2,hex) 3n2 + 3n+ 1 6n 2σn−1 − σn−2
1+4x+x2

(1−x)2 3n2 + 3n+ 1

(Z2, chess) 14n2 − 6n+ 5 28n− 20 2σn−1 − σn−2
(1+x)(1+5x+12x2−8x4+4x5)

(1−x)2 14n2 + 6n+ 1

(Z3, std) (2n+1)(2n2+2n+3)
3 4n2 + 2 3σn−1 − 3σn−2 + σn−3

(1+x)3
(1−x)3

(2n+1)(2n2+2n+3)
3

(F2, std) 2·3n − 1 4·3n−1 3σn−1
1+x

1−3x

!!Not Supplied!! !!Not Supplied!! Notices of the AMS 1

Some groups 𝐺 and generating sets 𝑆, with 𝛽𝑛 (or 𝜎𝑛) elements in a ball (or sphere) of radius 𝑛. 𝕊(𝑥) = ∑𝜎𝑛𝑥𝑛

and 𝐺𝜔(𝑛) is the number of elements in 𝑛𝜔.

Coarse Counting
Atfirst glance, the precise coefficients𝛽𝑛 or𝜎𝑛 might seem
like a poor tool to use in the study of groups, because
they depend a great deal on the choice of generators!

Rationality of
growth is

delicate detail
that can only
be viewed

from very far
away

However, using the funda-
mental fact that changing
generating can only mod-
ify the Cayley graph
metric in an essentially
linear way, we can ob-
serve that having growth
in the polynomial range
(indeed, even polynomial
of a certain degree) or
the exponential range is
coarse enough to be a
well-defined group prop-
erty. The possible growth
rates of groups has been
a major open question at
least since Milnor wondered about it in the 1960s, and
there was a breakthrough in the 1980s when Grigorchuk
found groups of intermediate growth (on the order of
𝑒𝑛𝛼for some 𝛼 < 1). Work of Bass and Guivarc’h had
demonstrated that nilpotent groups would all have
growth in the polynomial range, and they had com-
puted the degree. (So, for instance, the Heisenberg group
𝐻(ℤ) has growth 𝛽𝑛 ≍ 𝑛4, 𝜎𝑛 ≍ 𝑛3 with any generators.)
And one of the fundamental theorems of geometric group
theory remains Gromov’s beautiful result from 1981 [2].
To state it, we’ll use the terminology that a group is
virtually nilpotent if it is nilpotent up to finite index, and
similarly for abelian and other group properties.

Theorem 1 (Gromov). The groups with growth in the poly-
nomial range are precisely the virtually nilpotent groups.

One way of narrating some of the math that goes into
Gromov’s theorem goes like this: on one hand, nilpotent
groups admit “counting in dilates” in an appropriate
ambient space, which implies polynomial growth; on the
other hand, the presence of an appropriate kindof dilation
characterizes nilpotency.

Fine Counting
Rational growth in groupswouldpayoffhandsomely:we’d
have a recursion giving us the growth values, and if we
know how many group elements there are of each length,
we can devise algorithms to solve the word problem and
build the Cayley graph from only finitely much initial data.
However, rationality is extremelydelicate—remember that
it can be destroyed by adding a bounded function—so it
may in principle depend on the choice of generating set.
A stunning theorem of Stoll from 1996 [3] shows that it

may in fact: the higher Heisenberg group [
1 ℤ ℤ ℤ
0 1 0 ℤ
0 0 1 ℤ
0 0 0 1

], which

is nilpotent of step two, has rational growth with one
generating set but transcendental with another! So while
growth rate is a coarse asymptotic invariant, you might
say that rationality of growth has the paradoxical status
of being a fine asymptotic property: delicate detail that
can only be viewed from very far away.

At this point, rationality across generating sets might
seem to be asking too much. But amazingly, there are
geometric regimes that are so well behaved you don’t
need to be a slave to the generators.

Theorem 2 (Cannon, Thurston, Gromov, Benson, 1980–
1984). No matter the generators, if the group is flat (virtu-
ally abelian) or hyperbolic, then the growth is rational.

Per Stoll, nilpotent geometry is not such a regime.
Nonetheless, for 𝐻(ℤ) itself, a curious blend of sub-
Finsler geometry, convex geometry, and combinatorial
group theory turns out to be enough.

Theorem 3 (Duchin–Shapiro, 2014). Same for the Heisen-
berg group!

That’s the good news. On the other hand, even in
standard generators we get 𝜎𝑛 = 31𝑛3−57𝑛2+105𝑛+𝑐𝑛

18 , where
𝑐𝑛 = −7,−14, 9,−16,−23, 18,−7, 32, 9, 2,−23, 0, repeat-
ing with period 12, for 𝑛 ≥ 1. In the next simplest choice
of generators, the quasi-polynomial period is already 60.
I will leave you with that hopefully vivid illustration that
you don’t want to wrangle with Heisenberg’s growth by
hand.
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Electrical Resistor Networks
Thomas Lam

We discuss the inverse problem for electrical networks on surfaces and the action of the
electrical Lie group on electrical networks.

The physical axioms governing the behavior of
electricity have been known for over a century.
Nevertheless, many fundamental mathematical
problems related to the simplest electrical net-
works remain unsolved. An electrical network

𝐺 = (𝑉,𝐸) is a finite (undirected) graph, as in Figure 1.
The edges of the network represent resistors, and each
edge 𝑒 ∈ 𝐸 is given a positive real weight 𝑐𝑒 equal to the
conductance (inverse of resistance) of that resistor. We
distinguish a subset 𝑉𝐵 ⊂ 𝑉 of boundary vertices and call
the complement 𝑉\𝑉𝐵 the set of interior vertices. When
voltages are assigned to the boundary vertices, currents
will flow in or out of the network at these boundary
vertices. By definition, the response matrix 𝐿(𝐺) of 𝐺 is
the linear map 𝐿(𝐺) ∶ ℝ𝑉𝐵 → ℝ𝑉𝐵 given by

𝐿(𝐺) ∶ boundary voltage vector
⟼ boundary current vector.

The matrix 𝐿(𝐺) can be computed from physical axioms
discovered by Gustav Kirchhoff and Georg Simon Ohm.
Kirchhoff’s Law: For each interior vertex 𝑣 ∈ 𝑉\𝑉𝐵, the
total current flowing into 𝑣 equals the total current
flowing out of 𝑣.
Ohm’s Law: For each edge 𝑒 ∈ 𝐸, the current flowing
across 𝑒 equals the product of the conductance of 𝑒 with
the difference in voltages of the endpoints of 𝑒.

Imagine that we are given a black box inside of which
is an electrical network of interest. Some wires of the
electrical network are sticking out of the box, but the
rest of the network is hidden inside. Can we recover the
electrical network by performing experiments using these
wires? This is an informal version of the following inverse
problem.
Inverse Problem: Can we recover 𝐺 from 𝐿(𝐺)?
Equivalence Problem: For which graphs 𝐺 and 𝐺′ do we
have 𝐿(𝐺) = 𝐿(𝐺′)?
The inverse problem above is closely related to electrical
impedance tomography, a medical imaging technique.

Thomas Lam is professor of mathematics at the University of
Michigan, Ann Arbor. His email address is tfylam@umich.edu.
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Figure 1. A planar electrical network with edges
labeled by conductances.

Electrical Networks Embedded in Surfaces
A planar electrical network, as in Figure 1, is an elec-
trical network with an embedding into a disk such
that the boundary vertices lie on the boundary of
the disk. Colin de Verdière-Gitler-Vertigan (1996) and
Curtis-Ingerman-Morrow (1998) solved the inverse and
equivalence problems for planar electrical networks. An
electrical network is critical if it has the minimal number
of edges among networks with the same response matrix.

Theorem 1.

(1) Two planar electrical networks 𝐺 and 𝐺′ have the
same response matrix if and only if they are related
by local equivalences (see Figure 2) in the interior of
the network.

(2) For a critical network 𝐺, the conductances can be
uniquely recovered from the response matrix 𝐿(𝐺).

It is natural to extend these results by considering
electrical networks embedded in a topological surface 𝑆
with boundary. Such topological inverse and equivalence
problems have not received much attention in full gen-
erality, but some work has been done in the case that
𝑆 is a cylinder or a torus. Critical electrical networks on
surfaces have nontrivial monodromy (unlike in the planar
case): it is possible to perform a sequence of local trans-
formations that alters the conductances but preserves
the underlying unweighted graph as well as the response
matrix.
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Figure 2. Some local equivalences. The series and
parallel equivalences are likely familiar to many
readers. The most interesting equivalence, the
star-triangle or 𝑌–Δ relation, was discovered by
Edwin Kennelly in 1899.

𝐺

new 1̄
2̄

boundary spike

𝐺

1̄ 2̄

boundary bridge

Figure 3. The electrical Lie group has two types of
generators. The first generator adds a new edge to a
boundary vertex, and the new endpoint is now
considered the boundary vertex. The second
generator adds a new edge between two adjacent
boundary vertices.

Electrical Lie Groups
It is tempting to think of the local equivalences of
Figure 2 as relations in an algebraic structure. To that end,
Pylyavskyy and I defined the electrical Lie algebra 𝔢𝔩𝑛, a
deformation of the nilpotent subalgebra 𝔫+ of 𝔰𝔩𝑛+1. This
deformation is obtained by replacing Serre’s relation for
the generators of 𝔫+ by the electrical Serre relation:

Serre relation: [𝑒, [𝑒, 𝑒′]] = 0,
electrical Serre relation: [𝑒, [𝑒, 𝑒′]] = −2𝑒.

The corresponding electrical Lie group (or more precisely,
its “positive” subsemigroup) acts on the space of planar
electrical networks via the combinatorial generators of
Figure 3.
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From Mathematical Physics
to Analysis: A Walk in Barry
Simon’s Mathematical Garden, II
Fritz Gesztesy

Editor’s Note: This is a continuation of the August feature in honor of Barry Simon on the occasion of
his 2016 AMS Leroy P. Steele Prize for Lifetime Achievement and his seventieth birthday conference
August 28–September 1, 2016. The authors of Part I were P. A. Deift, J. Fröhlich, E. M. Harrell, M. Reed,
L. Rosen, and F. Gesztesy, who coordinated Parts I and II.

Joseph (Yosi) Avron
Barry and Pythagoras
Admiration
I passionately admired Barry in the years that shaped me:
he seemed to know everything that was worth knowing,
be it math, physics, history, or literature; he could think
faster thananyone else I knew; he couldwritemathematics

Barry [is] bigger
than life

so it read like beautiful
poetry, and he did it
effortlessly; he was a
wonderful teacherwho
could give a perfectly
organized proof of any
theoremon the spur of

the moment and he could multitask like a superhuman
being. Barry was bigger than life. He was my idol and has
since been an important part of my life.

Of Walks and Traces
Barry used to visit Israel regularly. He always set up base
at the Hebrew University in Jerusalem and came for a day
or two to give a seminar at the Technion. Barry made his
itinerary early, which meant that I had plenty of time to
get ready for his visit, which really meant that I had plenty
of time to worry what worthwhile observation I had to
impress Barry with. Barry’s visits were like my annual
driving tests: if Barry simply shrugged and lost interest,

Fritz Gesztesy is Jean & Ralph Storm Chair of Mathematics at
Baylor University. His email address is Fritz_Gesztesy@baylor.
edu.

Joseph (Yosi) Avron is professor of physics at the Technion, Haifa.
His email address is avron@physics.technion.ac.il.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1412

Barry and Yosi, QMath7, Prague, 1998.

this meant that I flunked. Here is the story of a visit that
eventually led to a joint paper.

Sometime in 1990, following Barry’s seminar at the
Technion, we were strolling through campus. This time
I came prepared. Ruedi Seiler and I were trying to
understand Jean Bellissard’s noncommutative geometry
of the quantum Hall effect, where comparison of infinite-
dimensional projections plays a role. I told Barry what I
thought was an amusing identity about a pair of finite
dimensional projections:

(1) 𝑇𝑟(𝑃−𝑄) = 𝑇𝑟(𝑃−𝑄)3.
You can verify equation (1) using 𝑃2 = 𝑃 and 𝑄2 = 𝑄 and
the cyclicity of the trace. But this does not really explain
why the relation is true.

Memories are fragmented and treacherous. I cannot
tell today if I found the trace identity on my own or if
I learned it and conveniently forgot who taught it to me.
Bellissard taught me how many wonderful facts about
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traces and identities similar to the trace identity play a
role in his theory of the quantum Hall effect [2], so it
is possible that he taught me this identity and I simply
forgot.

Anticommutative Pythagoras
The following day Barry showed me two identities involv-
ing a pair of orthogonal projections that in one fell swoop
explained the trace identity and put it in a much broader
context. My favorite mnemonic for these identities is
anticommutative Pythagoras

(2) 𝐶2 +𝑆2 = 1, 𝐶𝑆+ 𝑆𝐶 = 0,
where the “cosine” and “sine” are differences of projec-
tions:
(3) 𝐶 = 𝑃−𝑄, 𝑆 = 𝑃⟂ −𝑄 = 1−𝑃−𝑄.

Supersymmetry
Here is how equations (1) and (2) are related: Suppose
𝜆 ≠ ±1 is an eigenvalue of (the self-adjoint) 𝐶:

𝐶|𝜓⟩ = 𝜆 |𝜓⟩ .
Then −𝜆 is also an eigenvalue of 𝐶, with eigenvector
|𝜙⟩ = 𝑆 |𝜓⟩. This follows from

𝐶|𝜙⟩ = 𝐶𝑆 |𝜓⟩ = −𝑆𝐶|𝜓⟩ = −𝜆𝑆 |𝜓⟩ = −𝜆 |𝜙⟩ .
The proviso 𝜆 ≠ ±1 comes about because one needs to
make sure |𝜙⟩ ≠ 0. Indeed, since 𝑃,𝑄 are orthogonal
projections, 𝑆 = 𝑆∗, and

⟨𝜙|𝜙⟩ = ⟨𝜓|𝑆∗𝑆 |𝜓⟩ = ⟨𝜓|𝑆2 |𝜓⟩ = ⟨𝜓|1 −𝐶2 |𝜓⟩
= (1 − 𝜆2) ⟨𝜓|𝜓⟩ .

It follows that if 𝐶 is trace class, then the trace of all odd
powers of 𝐶 coincide:

𝑇𝑟(𝑃−𝑄) = 𝑇𝑟(𝑃−𝑄)2𝑛+1

= dimker(𝐶− 1) − dimker(𝐶+ 1) ∈ ℤ.(4)

This is illustrated in Figure 1.

C-plane

1-1

Figure 1. The spectrum of 𝐶: The paired eigenvalues
−1 < ±𝜆𝑗 < 1 are marked in blue. The eigenvalue at 1
is unpaired and is marked in red.

If 𝑃 − 𝑄 is compact, then the right-hand side of
equation (4) gives a natural “regularization” of the trace
and shows that it is always an integer.

The Quantum Hall Effect
Pairs of projections play a role in the theory of the
quantumHall effect. Letmeonlypointouthowphysics and
math shed light on each other in the case of equation (1).

For three projections, 𝑃,𝑄,𝑅, the trace identity implies
that
(5) 𝑇𝑟(𝑃−𝑄)3 = 𝑇𝑟(𝑃−𝑅)3 +𝑇𝑟(𝑅−𝑄)3,
which follows from

𝑇𝑟(𝑃−𝑄) = 𝑇𝑟(𝑃−𝑅) +𝑇𝑟(𝑅−𝑄).
This makes one wonder: Why should cubic powers of
differences of projection behave linearly upon tracing?

A physical insight into the linearity comes from
interpretation of 𝑇𝑟(𝑃 − 𝑄)3 as the Hall conduc-
tance. The linearity of equation (5) may then be viewed
asaversionofOhm’s lawof theadditivityof conductances.

Slow Script
Barry had the reputation of being the fastest pen in the
West. So, writing these memoirs, I was actually surprised
to find out that our paper [1] came out only four years
later. It was written during one of Barry’s subsequent
visits to Israel in his tiny cramped office at the Einstein
Institute at the Hebrew University.
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Svetlana Jitomirskaya
Quasiperiodic Schrödinger Operators
“In many years, flu sweeps the world. The actual strain
varies from year to year; some years it has been Hong

“In many years, flu
sweeps the

world…In 1981, it
was the almost
periodic flu!”

Kong flu, some years
swine flu. In 1981, it
was the almost peri-
odic flu!” So starts
Barry Simon’s paper
[3], also known as “the
flu paper,” published
in 1982 and cited over
four hundred times.

In this paper, Barry
reviewed a series of
works by himself,

Avron, Bellissard, Johnson, Moser, Sarnak, and others—
important contributions to a newly emerging topic
demonstrating a sudden burst of strong worldwide
interest.

Some thirty-five years later, the “flu” is still here in full
swing, and while Barry was not the one who started it nor
did he have students of his own working in this field, it
is fair to say that he has been largely responsible for the
spread of this disease in the mathematical world.

Quasiperiodic Schrödinger operators naturally arise in
solid state physics, describing the influence of a weak
external magnetic field on the electrons of a crystal. In
particular, for a two-dimensional crystalline layer with
magnetic flux 𝛼 per unit cell exerted perpendicular to the
lattice plane, a certain choice of gauge reduces the model
to

(𝐻𝜆,𝛼,𝜃𝑢)(𝑛) = 𝑢(𝑛+ 1) + 𝑢(𝑛− 1)
+2𝜆 cos2𝜋(𝜃+ 𝑛𝛼)𝑢(𝑛),(6)

the almost Mathieu operator, with 𝜆 determined by the
anisotropy of the lattice. First proposed in the work of
Peierls back in the 1930s, this model did not become
popular in physics until the work of Peierls’s student
Harper in the 1950s. The popularity further increased
dramatically after the numerical study of Hofstadter in
1976. The famous Hofstadter’s butterfly in Figure 2, a
plot of the spectra of (6) for fifty rational values of 𝛼, was
the first numerically produced fractal before the word
fractal was even coined. That gave a significant boost
to a conjecture first formulated by Azbel in the 1960s
that the spectrum of (6) must be a Cantor set. Alongside
the pioneering Dinaburg-Sinai work from the 1970s—the
first application of KAM to show Bloch waves in a simi-
lar model—and further conjectures formulated by Aubry
and Andre, it pointed to very unusual features of this
model: metal-insulator transition, dense point spectrum,
and Cantor spectrum. All of the above made this sub-
ject particularly appealing to mathematicians who were
used to disproving rather than proving such phenomena.

Svetlana Jitomirskaya is professor of mathematics at the
University of California at Irvine. Her email address is
szhitomi@math.uci.edu.

Meanwhile, Avron and Simon noted that earlier work of
Gordon implied that this model also provides an easy
example of a singular continuous spectrum. No wonder
that the “flu” started spreading also in the math world,
where of course it was only natural to consider the more
general class of almost periodic operators.

Figure 2. The colored Hofstadter butterfly.

Over the years, the field has seen a number of
fundamental advances by many contributors. Sinai’s
and Fröhlich-Spencer-Wittwer’s KAMs, Helffer-Sjóstrand’s
semiclassical analysis, Eliasson’s reducibility/perfect an-
alytic KAM, Bourgain’s analytic revolution that made
nonperturbative methods robust and allowed them to go
multidimensional, deep results by Goldstein-Schlag and
others all kept adding to the excitement. Then there were
further physics discoveries making almost periodic mod-
els, particularly the almost Mathieu operator, relevant
in new contexts. The most remarkable of those was the
theory of Thouless et al. that explained the quantization
of charge transport in the integer quantum Hall effect—a
Nobel Prize winning discovery by von Klitzing in 1980—
as connected with certain topological invariants (Chern
numbers). Central to their theory is the use of the almost
Mathieu operator. Moreover, predictions of Thouless et
al. were verified experimentally by Albrecht, von Klitzing,
et al. in 2001. Three further Nobel Prizes—quasicrystals,
graphene, and topological insulators—were also linked to
this field, playing a role in the unceasing spread of the
“flu.”

Barry’s flupaper, alongwith his further papers from the
1980s, besides making some fundamental contributions,
defined the foundations of this field in a way that made
it very appealing for new students to come in. In fact,
that’s the way the field, despite many major advances, is
seen to this day, with Chapter 9 of Barry’s 1982 Thurnau
Summer School lecture notes [1] still being the best quick
introduction to the subject.

To give but one small illustration of how Barry’s work
contributed to the worldwide flu spread, one can look
at Moscow in the 1980s. My advisor, Yasha Sinai, had
a significant preprint problem. With no office or even
table space at the Moscow State University, he kept all
the preprints people had been sending him from all over
the world on a big desk in his two-room apartment. The
preprints were piling up, so by the late 1980s, when I was
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Barry Simon, Marseille, 2007.

Svetlana Jitomirskaya

his student, there was no space
at all left to work on that desk,
and Sinai was using a tiny bu-
reau for writing. At some point
he declared that he would
throw away an old preprint
for every new one he received.
However some preprints were
too precious to throw away,
especially since it was almost
impossible to get ahold ofmost
articles by other means. Then
Sinai had the idea to give the-

matic bunches of preprints to his various students. That’s
how I got ahold of all of Barry’s quasiperiodic preprints
from the 1980s. My role was to be a librarian for the
bunch: I had them catalogued and was checking them out
for two weeks at a time to various readers (and following
up with the undisciplined ones who tried to hold onto
them for a longer period). In Moscow it was still pre-Xerox
time, but the flu found its way through the Iron Curtain
nevertheless. The popularity of those preprints led to my
knowing them very well, so that I could check out the
one with the requested fact rather than the whole bunch.
Also, I spent most of my time in graduate school as a
stay-at-home mom, which gave me more time alone with
those preprints. They quickly got me hooked, both by the
subject and also the clarity, elegance, and freshness of
Barry’s writings. The never-boring style required a level of
mental workout that seemed just right. The style seemed
so “textbook classic” to me that when I came to UCI in
the early 1990s and Abel Klein offered to take me along
to Caltech “to meet Barry Simon,” my first reaction was,
literally, “Is he still alive?”

After the 1980s, aside from the Avron-van Mouche-
Simonpaper that came 𝜀-close to proving one of theAubry-
Andre conjectures, our joint work on singular continuous
spectra, and important results with Gesztesy and Last
that came as corollaries of more general developments,
Barry seemingly got cured himself and moved on to other
areas, yet the damage to the world was already done.

Arguably, even more important for the spread was
Barry’s fifteen problems paper [4]. There he gave a list
of fifteen (according to the title, but in reality thirty-
five) important problems in mathematical physics, where,
alongwithmost fundamental questions suchas “existence
of crystals,” he threw in the mix a couple of problems on
the spectral theory of the almost Mathieu operator, listed
as conjectures. Well, is there anything that could better
entice a talented young person to enter the field than
an attractive and accessible conjecture by Barry Simon
appearing in a list like that? The answer is “Of course! It is
a wrong such conjecture by Barry Simon.” Indeed, that’s
how Yoram Last entered the area, disproving in his thesis
written under the direction of Yosi Avron a wrong part of
the almost Mathieu conjecture. Despite a lot of progress
in the 1990s, some of the correct parts were not yet
fully solved, and then Barry did something even bolder.
In his list of (now only) fifteen problems in “Schrödinger
operators in the twenty-first century” [5], Barry devoted
three(!) to some of the more delicate remaining issues
in the spectral theory of the almost Mathieu operator.
This did not go unnoticed by the new young generation. A
fresh PhD, J. Puig, solved an almost-everywhere version of
the Ten Martini problem, with the enticing name coined,
of course, by Barry. At about the same time, another
fresh PhD, Artur Avila, set out to fully solve all three
almost Mathieu problems of [5], which he methodically
did, some with coauthors. This got him infected enough
to devote his Fields Medal talk in 2014 entirely to the
field of quasiperiodic operators, despite having other
accomplishments.

It is particularly remarkable that two of the problems
were unresolved only for zeromeasure sets of parameters,
and including those in the list of fifteen for the twenty-
first century highlighted the fact that the field was
moving frommeasure theory/probability towardsanalytic
number theory, with recent advancesmaking it possible to
seek very precise information for all values of parameters.
This defined a significant trend in the later development:
interplay of spectral theory with arithmetics, sometimes
important only for the proofs,1 but at times showing
fascinating arithmetic phase transitions.

For example, one of the Aubry-Andre conjectures
predicted a metal insulator transition for (6): absolutely
continuous spectrum for 𝜆 < 1 and pure point for 𝜆 > 1,
based on Fourier-type duality of the family (6) between
these two regions, called subcritical and supercritical.
Barry’s corrected conjecture acknowledged the possibility
of the singular continuous spectrum and dependence on
the arithmetics. It turns out that as far as the subcritical
regime 𝜆 < 1 goes, Aubry and Andre were right after
all, with the final result obtained by Avila in 2008, and
this is a reflection of a more general phenomenon better
understood in the framework of Avila’s global theory and
almost reducibility theorem. However, in the supercritical

1For example, the celebrated Ten Martini proof was dealing, after
Puig’s work, only with the remaining measure zero set of non-
Diophantine frequencies, and while the end result is arithmetics-
independent, the proof centers around delicate arithmetic issues.
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regime the dependence on the arithmetics is even more
subtle than originally anticipated. Namely, let 𝑝𝑛

𝑞𝑛 be the
continued fraction approximants of 𝛼 ∈ ℝ\ℚ. For any
𝛼,𝜃 we define 𝛽(𝛼), 𝛿(𝛼,𝜃) ∈ [0,∞] as

𝛽 = 𝛽(𝛼) = limsup
𝑛→∞

ln𝑞𝑛+1
𝑞𝑛

,

𝛿 = 𝛿(𝛼,𝜃) = limsup
𝑛→∞

− ln |||2𝜃 + 𝑛𝛼|||
|𝑛| .

(7)

We say that 𝛼 is Diophantine if 𝛽(𝛼) = 0 and that 𝜃 is
𝛼-Diophantine if 𝛿(𝛼,𝜃) = 0. Lebesgue almost all 𝛼,𝜃 are
Diophantine. Thenwe have the following pair of transition
results [2]:

(1) For Diophantine 𝛼 and any 𝜃 the spectrum under-
goes a transition from purely singular continuous
for 1 < 𝜆 < 𝑒𝛿 to pure point for 𝜆 > 𝑒𝛿.

(2) For 𝛼-Diophantine 𝜃 and any 𝛼 the spectrum
undergoes a transition from purely singular con-
tinuous for 1 < 𝜆 < 𝑒𝛽 to pure point for 𝜆 >
𝑒𝛽.

This confirms a conjecture I made in 1994, also re-
cently partially solved by Avila, You, and Zhou. Here the
conjecture-making was definitely just an attempt to em-
ulate Barry. In fact, this particular conjecture was partly
motivated by Barry’s work on the Maryland model, where
he was the first to go so deep into the interplay between
the spectral theory and arithmetic. That program was
finally completed recently in our paper with Liu, present-
ing a full description of spectral transitions for all values
of parameters. Moreover, [2] contains the description
of exact asymptotics of corresponding eigenfunctions
and transfermatrices, opening up a number of exciting
possibilities for further analysis.

The almost periodic flu is currently in full strength,
and new vistas—and new conjectures—constantly keep
coming. With his fundamental contributions and the
many cases in which he was responsible for the original
infection, Barry deserves significant blame!

The Cantor function, or Devil’s Staircase.
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David Damanik
Mathematical Physics at Caltech around the Turn
of the Century; from Schrödinger Operators with
Exotic Spectra to Orthogonal Polynomials on the
Unit Circle
Like many outstanding mathematicians, Barry has
changed his research area focus from time to time. This
was on display at his sixtieth birthday conference at

…his moving from
exotic spectra to
OPUC was most
natural and

perhaps almost
unavoidable

Caltech in 2006, where
each of the five
days was devoted
to one major area
to which he has
made substantial con-
tributions. Each day
corresponded roughly
to one decade of work;
the talks on the fourth
day presented work on
Schrödinger operators
with exotic spectra,
which were the focus

of much of Barry’s research in the 1990s, while the talks
on the fifth day presented work on orthogonal polynomi-
als, an area to which Barry devoted most of his attention
in the early 2000s.

I was extremely fortunate to be a member of Barry’s
research group for most of the period 1996–2006. I
had joined his group primarily due to my interest in
exotic spectra, but seeing his transformation into an
OPUC (orthogonal polynomials on the unit circle) guru
gave me a front-row experience of witnessing something
special. The ease and speed with which Barry absorbed
an enormous amount of material and turned into one of
history’s foremost experts in an area which had initially
been quite foreign to him was truly amazing.

However, inhindsight hismoving fromexotic spectra to
OPUC was most natural and perhaps almost unavoidable.
Let me explain…

David Damanik is Robert L. Moody Sr. Chair in Mathematics at
Rice University. His email address is damanik@rice.edu.
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Barry had for a long time been interested in the
mathematics of quantum mechanics and, in particular,
the spectral analysis of Schrödingeroperators𝐻 = −Δ+𝑉.
The most basic questions here concern the spectrum of
𝐻, or the allowed energies of the system, and the spectral
measures of 𝐻, from which one may glean information
about the long-time behavior of the solutions of the
Schrödinger equation 𝑖𝜕𝑡𝜓 = 𝐻𝜓. In the good old days,
researchers in this field analyzed atomic models, where
𝑉 vanishes reasonably rapidly at infinity, or crystalline
models, where 𝑉 has translation symmetries forming a
full-rank lattice. In both cases the spectrum, which is
a subset of the real line, will consist of nondegenerate
intervals plus possibly some isolated points outside these
intervals. The spectral measures, which are supported
by the spectrum, will in these cases have an absolutely
continuous component, plus possibly some point masses.
The latterwill sit at the isolatedpoints of the spectrum,but
theymay also sit inside the nondegenerate intervals.While
the standard decomposition of a measure on the real line
will also allow for a singular continuous component, in the
early days no nontrivial singular continuous components
were known to occur for spectral measures of Schrödinger
operators 𝐻 with “reasonable” potentials 𝑉, and quite a
bit of effort was devoted to actually proving that they
indeed do not occur under suitable assumptions on 𝑉.

Both of these paradigms were severely challenged due
to discoveries in the 1970s and 1980s. Spectra contain-
ing neither nondegenerate intervals nor isolated points
(Cantor sets) were discovered in the context of almost
periodic 𝑉, and examples of potentials 𝑉 were found
for which there actually did occur singular continuous
spectral measures. The early results in these directions
were obtained for suitable examples. However, both phe-
nomena were understood at a much deeper level in the
1990s, and Barry was at the center of many of these
developments. In fact, both phenomena turned out to
be generic in a suitable sense, and Barry contributed
key results. For example, in a series of seven papers in
the 1990s with a variety of coauthors, Barry studied the
occurrence of singular continuous measures in spectral
theory, discussing mechanisms leading to them, as well
as genericity questions about the applicability of these
mechanisms. It was this series of papers that drew me to
Barry’s work and caused me to move from Germany to
sunny Southern California.

One setting in which a strong effort was made in the
1990s to clarify precisely which assumptions preclude
or allow certain spectral phenomena was the case of
decaying potentials. To be specific, consider Schrödinger
operators 𝐻 on the half-line, that is, in the Hilbert
space 𝐿2(0,∞), for which the potential 𝑉 is small at
infinity. For example, one may assume a power-law decay
condition |𝑉(𝑥)| ≤ 𝐶(1+|𝑥|)−𝛾, 𝛾 > 0, or an integrability
condition 𝑉 ∈ 𝐿𝑝(0,∞), 𝑝 ≥ 1. Under these assumptions
the spectrum of 𝐻 will consist of the half-line [0,∞),
plus possibly some isolated points below zero that can
accumulate only at zero. Thus the shape of the spectrum
is classical in the sense described above. It is not clear,
however, whether the spectral measures are classical as

David Damanik, Barry Simon, and Shinichi Kotani,
Kyoto, Japan, 2006.

well, that is, whether they are absolutely continuous on
[0,∞) and have only some additional point masses. Since
the isolated points below zero will always correspond
to point masses, the interesting question is about the
nature of the spectral measures on [0,∞). It was already
well known at the time that power decay with 𝛾 > 1
implies pure absolute continuity on (0,∞), that power
decay with 𝛾 = 1 allows for eigenvalues inside (0,∞), and
that power decay with 𝛾 ≤ 1

2 allows for disappearance
of the absolutely continuous components of the spectral
measures. Thus the central questions concerned the 𝛾-
interval ( 1

2 , 1) and specifically whether the absolutely
continuous part survives in all of (0,∞) and what type of
singular components can occur in this energy region.

When I arrived at Caltech, these questions were the
most pressing ones in Barry’s group. One of his many
superb students, Alexander Kiselev, had written his 1997
PhD thesis on this problem and was successively able to
weaken the assumption on 𝛾 that ensured the survival of
the absolutely continuous spectrumon (0,∞). At the time,
the best result used the assumption 𝛾> 2

3 , but everyone
was betting on 𝛾> 1

2 being sufficient, so that on a power
scale there is indeed a sharp transition from the presence
of an absolutely continuous spectrum to the possibility
of its disappearance at 𝛾 = 1

2 . This was the so-called
“ 1
2 -conjecture.” For a class of random decaying potentials,
this spectral transition phenomenon was elucidated from
a new angle, via modified Prüfer and EFGP transforms, in
a 1998 paper Barry wrote together with Alexander Kiselev
and Yoram Last.

In one of the major events in spectral theory in the
1990s, the 1

2 -conjecture was proved in 1997 simulta-
neously, using different methods, by Alexander Kiselev
together with Michael Christ, and by Christian Remling,
who was another German in Barry’s group in 1996–97.
In fact, a stronger result was shown that is interesting
in its own right: for Lebesgue almost all 𝐸 ∈ (0,∞), all
solutions 𝑢 of −𝑢′′(𝑥) +𝑉(𝑥)𝑢(𝑥) = 𝐸𝑢(𝑥) are bounded.

Recall that the smallness of 𝑉 near infinity can be
expressed through power decay bounds, as well as 𝐿𝑝

integrability statements. Given the results from the power-
decaying case, one could reasonably conjecture that a
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similar transition in spectral behavior takes place on the
𝐿𝑝-scale at𝑝 = 2. So Barry, with his never-ending supply of
hypertalented students, suggested to Rowan Killip (who
had started his graduate studies at Caltech in 1996) that
he look at this question. It took only a very short visit of
Percy Deift to Caltech for this problem to fall. In the 1999
paper by Deift and Killip, a very slick proof of 𝑉 ∈ 𝐿2

implying absolutely continuous spectrum on (0,∞) was
published. Killip would then go on to extend this result
to periodic background and produce another outstanding
thesis coming out of Barry’s group on the case of decaying
potentials, closing out the previous century in style.

With this spectral transition clarified, the other in-
teresting question concerned the nature of the singular
spectrum that may be embedded in [0,∞). For example,
can there ever be an embedded singular continuous spec-
trum, and, if so, under which assumptions on 𝑉 can it
occur? It turned out that the answer to these questions
was already implicitly contained in the approach to the
first question used by Deift and Killip in terms of a more
sophisticated use of sum rules. In two major events at the
start of this century this was uncovered. In the process of
uncovering what was really going on, Barry was naturally
led to learning the history of OPUC and examining in
detail the very close connections between OPUC and the
theory of Schrödinger operators, which would then keep
him busy for a number of years.

First was a 2001 preprint of Serguei Denissov, who
used Krein systems to construct embedded singular
continuous spectra for some 𝐿2 potentials. Krein systems
are continuum analogs of OPUC, and, in understanding
Denissov’s preprint, Killip and Simon were prompted to
learn new material to understand his proof, which in turn
exposed them to the world of OPUC and the realization
that the heart of the matter lay in an OPUC result from
the early part of the previous century that puts 𝐿2 decay
in 1-1 correspondence with a class of spectral measures.

Second, in the seminal 2003 Killip-Simon paper, quite
possibly one of Barry’s most influential papers ever, the

Serguei Denisov, Alexander Kiselev, Rowan Killip,
David Damanik, Yoram Last, 2002.

Barry Simon, Andrei Martínez-Finkelshtein, and
Jonathan Breuer at Aarhus University, Denmark, 2014.

Jacobi matrix analog of this result was worked out. Semi-
infinite Jacobi matrices are in many ways the discrete
analog of Schrödinger operators on the half-line, and as
a consequence of this result, one could clearly see that
𝐿2 decay not only allows the occurrence of embedded
singular continuous spectra but also puts hardly any
restrictions on the kind of embedded singular continuous
spectra that can occur. The Schrödinger operator analog
appeared later in a 2009 Killip-Simon paper, but the
main thrust of the activity in Barry’s group following the
2003 Killip-Simon paper was focused on digging into the
existing OPUC literature, clarifying what else it may teach
us about Schrödinger operators and Jacobi matrices, and,
more importantly, revolutionizing the OPUC theory by
introducing tools and ideas from the spectral analysis of
the latter two classes of operators—and in essence paying
back the favor.

In retrospect, the Killip-Simon papers laid bare what
the Deift-Killip paper had only hinted at, namely, that
the use of sum rules may connect coefficient/potential
information to spectral information and that this is in
fact a two-way street. This realization is what ushered
in the new century in the mathematical physics group at
Caltech and prompted Barry to move from exotic spectra
to orthogonal polynomials.

Jonathan Breuer and Yoram Last

Barry between Caltech and Jerusalem
We both consider ourselves (with pride) to be students
of Barry Simon, although formally this is true of neither
of us. Aside from his books and papers, which were the
basic texts in our graduate education, he mentored us
both as postdocs, and we have collaborated, both jointly
and separately, with Barry. Each paper we have written
with him has been a significant learning experience, and

Jonathan Breuer is associate professor of mathematics at Hebrew
University. His email address is jbreuer@math.huji.ac.il.

Yoram Last is professor of mathematics at Hebrew University. His
email address is ylast@math.huji.ac.il.
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Madrid, 2008.

our two joint collaborations with Barry, both dealing with
asymptotics of Christoffel-Darboux (CD) kernels, are no
exception.

The first project was started as one of us (JB) was
just starting out as a postdoctoral scholar at Caltech with
Barry as host. Barry was then writing his book on Szegő’s
theorem [3] and during a visit to Israel told us about
Nevai’s delta convergence theorem and its connection to
subexponential growth of generalized eigenfunctions of
Jacobi matrices. A discussion with one of us (YL) over
lunch made it clear that examples could be constructed
of regular measures (i.e., models with subexponential
growth) for which the delta convergence fails. The job of
filling in the details for the construction naturally fell to
the most junior member (JB).

JB: “As I arrived at Caltech I was concentrating on filling
in the details for this example. However, mywife and I had
made a promise to our son that when we got to California
we’d go visit Mickey Mouse in Disneyland as soon as we
could. Cherie Galvez, Barry’s late (and great!) secretary,
suggested that since it was September and the academic
year had not yet started, we go there on a weekday and
not over the weekend when it’s crowded, a suggestion

This was my first,
but not last,

encounter with
Barry’s

mischievous side…

we gladly followed. As
I walked into Barry’s
office the following
week, however, Barry
looked sternly at me
and said he was given
to understand I had
skipped a work day
to go to Disneyland.
As I was stuttering
my response, his stern
look became a devilish
smile and he told me not to worry. Whatever Cherie
approves is fine with him. This was my first, but not
last, encounter with Barry’s mischievous side and my
introduction to the positive work atmosphere he creates.”

Eventually the paper [1] grew to be much more than
a counterexample. We realized that the eigenfunction
growth condition was in fact equivalent to the delta-
convergence, extendedNevai’s theorem, andmade several
conjectures. Throughout this project Barry was the clear
leader. He formulated the problems, had the best under-
standing of the context, realized the possible extension
of the theorem, and eventually wrote up the results. This
is not uncommon with projects where he is involved.
However, there are exceptions, one of which is our second
joint paper with him.

This paper [2] deals with stability of the convergence
of the CD kernel to the sine kernel, and in this case
the motivation came more from our side. The general
motivating problem behind this paper, which we consider
important and largely unsolved, is that of stability of
asymptotic level spacing for Schrödinger operators under
decaying perturbations. There is an extensive body of
literature on the stability of spectral properties. However,
almost none of it deals with this type of “fine” spectral
property.

One of the theorems in this paper is an illustration of
why it is beneficial to get Barry interested in a problem.
This theorem says that universality at a point implies
that this point is not an eigenvalue of the Jacobi matrix.
After thinking about this problem for a little while, we
presented it to Barry at lunch on the first day of one of
his visits to Jerusalem. By the end of lunch he had a clear
and elegant proof and even thanked us for asking the
question.

Barry’s mathematical prowess, his speed, his depth of
insight, his unique ability to see directly to the heart of a
problemor a proof arewell known to his collaborators and
have become legendary through their stories. Slightly less
discussed, perhaps, is Barry’s leadership and, in particular,
his dedication to the advancement of the mathematical
fields with which he is associated. The following story is
an example.

The ninth OPSFA (orthogonal polynomials, special
functions, and applications) international conference
took place in Marseille in July 2007. Two remarkable
results that were obtained just prior to the start of the
conference were Lubinsky’s theorem on universal limits
of Christoffel–Darboux kernels and Remling’s theorem on
right limits of Jacobi matrices with absolutely continuous
spectrum. Neither Lubinsky nor Remling was speaking at
this conference. Nevertheless, Barry, who was a plenary
speaker there, felt these two works had to be made
known to the community. He thus asked the organizers
for two extra slots to discuss these results. Even though
the allotted slots were after the end of the daily schedule,
both talks were very well attended and were clear and
fascinating. There aren’t many mathematicians who will
volunteer to give two extra talks in a conference on results
that aren’t even theirs. Barry is not only a scholar but a
true leader in his field.

Congratulations Barry on this well-deserved honor. We
wish you (and ourselves) many more years of fruitful
collaboration.
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Andrei Martínez-Finkelshtein, Barry Simon, and Maria
Jose Cantero, Madrid, 2005.
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Andrei Martínez-Finkelshtein
Orthogonal Polynomials and Spectral Theory:
Barry’s Revolution
Qualifying exams were tough at Moscow State University,
at least at the endof the 1980s. Those in analysis consisted
of real and complex analysis, harmonic analysis, and
operator and spectral theory. In other words, basically
the content of [2]. Looking for good textbooks, I was
advised to read the first two volumes of the Russian
translation of [1]. Books, especially scientific books, were
cheap in the Soviet Union, affordable even by a graduate
student, so I went to a bookstore to get my own copy. All
volumes were out of print. Fortunately, there was a well-
developed network of “Bukinists,” used bookstores where
I found all volumes except the most important one for me,
Volume I, Functional Analysis. I checked unsuccessfully
in several places, leaving the 𝑛-th Bukinist disappointed,
when I was called by a mysterious guy who in a low voice
offered me the desired Volume I for several times its
official price! Indeed, Moscow at that time was a curious
place, where smugglers made profit from Reed & Simon.
Thus, my first and indirect encounter with Barry was not
deprived of a certain excitement. Whenmuch later I heard
that Barry had written a paper on orthogonal polynomials,
I could not believe that it was the very same Barry Simon!
I learned later how young Barry was when he wrote [1].

The role of Barry in the rapid development of the
theory of orthogonal polynomials in the last twenty years,

Andrei Martínez-Finkelshtein is professor of applied mathematics
at the University of Almería. His email address is andrei@ual.es.

especially in the use of spectral theory techniques, is
well known and documented. This exemplifies the often
described and admired feature of Barry: how fast he can
work. I think it was very early in 2004 when I received a
message from Barry asking me to take a look at a paper.
Before I had time to read it carefully, the small paper grew
into a much bigger one, and I got an updated version,
which had the same fate. Days (I mean DAYS) later the
paper became a short book, then a longer book, then in
April 2004 he sent the message:

It’s done!! It’s done!! Well sort of. I have “es-
sentially” completed my book on Orthogonal
Polynomials on the Unit Circle.

Obviously, the book didn’t stop growing, with about
biweekly updates, until it was published in two volumes
and more than one thousand pages!

It contained both classical and new results in orthog-
onal polynomials, spectral theory, and complex analysis.
For instance, it showed the central role played by the
matrices, related to OPUC in the same way as Jacobi
matrices are related to orthogonal polynomials on the
real line.

There were also higher-order analogues of Szegő’s
theorem, that is, conditions on integrability of expressions
containing the logarithm of the orthogonality weight in
terms of the recurrence (or Verblunsky) coefficients of
the corresponding orthogonal polynomials.

About ten years after its publication, Orthogonal Poly-
nomials on the Unit Circle is one of the most outstanding
contributions to the field, both in terms of scientific
impact and popularity, an indispensable reference for re-
searchers, comparable to the influence that the classical
monograph of Szegő [3] had in its time. It also stimulated
a burst of activity in the area: “If Barry Simon is interested
in orthogonal polynomials, there should be something in
it!”

Barry and his collaborators also made numerous
contributions to the theory of orthogonal polynomials on

Aarhus University, Denmark,
2014.

the real line, especially
at the boundary with
spectral theory.

Orthogonal polyno-
mials on the real line are
characterized by their
three-term recurrence
relations, whose coeffi-
cients can be assembled
into a three-diagonal
(Jacobi) matrix 𝐽. The
spectral measure of this
semi-infinite matrix is
precisely the orthogo-
nality measure for the
polynomials. Simon and
his collaborators made
very significant contri-
butions to both direct
(which try to read the properties of this measure from the
behavior of the entries of the Jacobi matrix) and inverse
spectral problems. For instance, they characterized when
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𝐽 is an ℓ2 perturbation of either a “free” or a periodic
Jacobi matrix, or they found higher-order analogues of
the Szegő condition, developing for that purpose several
useful technical tools.

Zeros of orthogonal polynomials have independent
interest and applications, and their behavior is being
actively studied. Their fine structure is strongly connected
to the so-called universality behavior of the Christoffel-
Darboux kernels of the associated polynomials, relevant
to statistics of eigenvalues of random matrices, a subject
on which there is an enormous amount of discussion in
both the mathematics and the physics literature. Avila,
Last, and Simon showed in 2010 that universality and
the so-called “clock behavior” of zeros on the real line in
the absolutely continuous spectral region is implied by
convergence for the diagonal Christoffel-Darboux kernel
and by boundedness of its analogue associated with
second kind polynomials. They also showed that these
hypotheses are always valid for ergodic Jacobi matrices
with absolutely continuous spectra.

I am also interested in asymptotic problems for or-
thogonal polynomials, and during 2004–05 some of my
work overlapped with Barry’s research; together with Ken
McLaughlin and Ed Saff we were focusing on the asymp-
totics of orthogonal polynomials on the unit circle with
respect to analytic weights. The zeros of such polyno-
mials were also, and almost simultaneously, studied by
Simon. But our techniques were very different: While we
were using the newly created tool of Riemann-Hilbert
analysis, Simon’s approach was more classical, obviously
borrowing ideas from spectral theory. At a conference
in honor of Percy Deift’s birthday, Barry referred to the
Riemann-Hilbert method (which yields impressive results
but invariably requires lengthy calculations) as “driving
a Caterpillar truck,” as opposed to his “using an ax” in
order to open a path through the jungle of the unknown
towards the desired goal. Later, looking at the exhaustive

Madrid, 2008.

Zeros of orthogonal polynomials on the unit circle of
degrees 𝑛 = 1, 2,… , 150, with respect to the weight
𝑊(𝑧) = |𝑧− 1|1/5|𝑧− 𝑎|−2/5|𝑧− 𝑎2|−1/5, for |𝑧| = 1, with
𝑎 = exp(𝜋𝑖√2/2).

results that Barry was able to obtain, I compared his
method to using not an ax, but napalm.2

Due to our mutual interest in these topics, I got an
invitation to visit Barry at Caltech in 2008 and was able
to see him in action. I actually visited Caltech several
times, with almost a year’s spacing. These visits were
highly enjoyable and stressful at the same time. I felt like
a graduate student, and although it was a test for my self-
esteem, it was a fantastic experience. We started to work,
but it progressed slowly, partially due to my distraction
with so many other things I had to learn from Barry. Our
typical interaction, on the rare occasions when it was I
who came upwith a new idea, was like this: After spending

“Barry writes
books in the time

others write
papers”

the whole weekend
immersed in lengthy
computations, I would
ask Cherie,3 Barry’s
long-time secretary,
for an appointment to
see him, and I would
proudly scribble my
formulas on the black-
board. In the event
they were right, Barry would look at them for a while
in silence, slightly squinting and playing with his beard,
then murmur that it was a bit late, that he needed to drive

2This controversy between Caterpillar truck and ax went on for a
while. Barry has a notorious sense of humor, often reflected in his
writing.
3Sadly, Cherie passed away in July of 2013.

September 2016 Notices of the AMS 887



Olga Holtz, Herbert Stahl, Guillermo López-
Lagomasino, Vilmos Totik, and Kathy Driver, San
Antonio, 2010.

home, but that he thought he could prove it in a few lines.
An hour later (about the time it would take him to drive
home from Caltech!) I would receive a scan of Barry’s
“doctor handwriting” containing a proof…in a few lines!

Here are a few more observations about Barry from
that time:
• Barry has a vast culture. Not only does his personal

toolbox contain so many mathematical results, theo-
ries, formulas, and ideas, but he masterfully applies
them elsewhere. He has quite wide interests: comput-
ers and politics, just to mention two of them. He
knows a lot about these topics and discusses them
with passion. A preferred place for such discussions
was the so-called “brown bag meetings” at Caltech,
right after his seminars. One day Barry was regretting
that hewas spending toomuch time following political
news, and I wondered what more he could have done
without “wasting” this time.

• Barry is so fast it sometimes looks unreal. I already
told how he would re-prove my laboriously obtained
results when driving home. But I witnessed how he
would “spoil” somebody’s punchline at a seminar talk,
exclaiming a few minutes into the talk, “Ah, you are
going to do this and this, claiming that…!”

• On top of this, Barry is extraordinarily well organized.
I mentioned that everybody visiting Barry needed
an appointment to meet him, and his schedule was
strictly respected.
All these factors sum up to Barry’s legendary produc-

tivity: his five-volume Comprehensive Course in Analysis
has 3,259 pages! Quoting Vilmos Totik, “Barry writes
books in the time others write papers.”

I will finish by mentioning Barry Simon’s teaching,
which has had a tremendous impact on the community.
His lectures and review papers have had a great influence
on numerous people in a wide range of fields in physics
and mathematics and have served as an enormous source
of inspiration. Barry is a passionate lecturer who masters
the blackboard, something not so common in these days
of multimedia presentations. I remember that in June

of 2005 Barry gave a two-day seminar at the University
Carlos III de Madrid. It was bad timing: the main lecture
halls were closed for some reason, and we had to squeeze
into a small room with a tiny board, about 5 × 7 feet! We
were all rather concerned about Barry’s reaction, but he
masterfully gave the whole course, using every single one
of those 35 square feet.

In contrast with that, the 9th International Symposium
on Orthogonal Polynomials, Special Functions, and Appli-
cations took place in Marseille two years later, and Barry
volunteered to give an extra late-evening session on some
hot topics on orthogonal polynomials. The main lecture
room in the International Center for Mathematical Meet-
ings of the French Mathematical Society in Luminy was
spectacular, the blackboard made of nine large moving
panels. The use of this surface by Barry was masterful
again; all blackboards were filled with formulas and theo-
rems, going up and down in front of the audience in an
impressive exhibition of his communication skills.

Throughout his scientific career Barry Simon has had
a special concern for young (and not so young) scientists.
The long list of people who have worked with Barry
Simon is remarkable and includes many PhD students,
postdoctoral fellows, and collaborators from many fields.
It is a privilege and an honor for me to be part of this
list. There are still several open questions and unfinished
projects with Barry, and I hope to be able to ask him for
an appointment again in the near future and to scribble
my formulas on a blackboard, even risking to hear from
him, “I think I can prove it in a few lines!”
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Finsler Geometry Is Just Rieman-
nian Geometry without the Qua-
dratic Restriction, by Shiing-Shen 
Chern. 

The outstanding mathematician 
explains why Finsler geometry is 
a natural setting for Riemannian 
geometry in many and diverse 
situations.

www.ams.org/notices/199609/
chern.pdf
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BOOK  REVIEW

My Search for Ramanjuan: How I Learned to Count 
Ken Ono and Amir D. Aczel 
Springer, 2016 
238 pages, US$29.99 
ISBN: 978-3-319-25568-2

Mathematics is often regarded as a mysterious art popu-
lated by gifted prodigies who unlock its secrets with un-
common ease. This image could not be further from the 
truth for most practitioners in the field, who, at some point 
in their careers find the long hours and dedication to study 
difficult and tiring. In reality, most so-called prodigies 
enjoy spending endless hours contemplating mathemat-
ics as a sort of game or religious experience so that their 
acquisition of knowledge merely appears to be effortless. 

My Search for Ramanujan is a refreshingly candid ac-
count of one number theorist’s circuitous journey to a 
research career and professorship at Emory University. 
It is Ken Ono’s personal story of rebellion from parental 
expectations and adventures during soul-seeking years 
before discovering his loves in life: Erika, his wife; math-
ematical research; teaching/advising students; and his 
friends, mentors, siblings, and parents. The book sets 
forth a realistic view of the challenges of pursuing an 
academic career and provides tips to young readers on 

the broader goal of searching for one’s own path in 
life to find fulfillment and happiness. 

The book will be of interest to several types of audi-
ences, such as aspiring young scholars contemplating 
a career in mathematics or 
scientific research; parents 
and educators who seek 
to improve their mentor-
ing skills; and fans of The 
Man Who Knew Infinity, 
the original book by Robert 
Kanigel or the 2015 movie 
directed by Matthew Brown 
which focuses on Ramanu-
jan and his professional 
relationship with Hardy 
(Hardy’s views on his rela-
tionship with Ramanujan 
appear in his classic book  
A Mathematician’s Apol-
ogy). Many readers know 
that Ken Ono was the 
mathematics coach for the 
movie, which was reviewed 
by George Andrews in the 
February 2016 issue of the Notices. 

I recommend online videos by Ken Ono on number 
theory, this book, and the movie. Ono's charisma and 
talent for explaining mathematical concepts convey 
the fun and magic in playing with numbers. 

My Search for Ramanujan consists of four parts, 
with a whopping total of thirty-four chapters that 
are interconnected through a seemingly uncountable 
multitude of themes and subthemes. The central 

Mei Kobayashi is a manager in the Customer Services Division 
of NTT Communications. Her email address is mei.kobayashi@
gmail.com.

For permission to reprint this article, please contact: 
reprint-permission@ams.org.
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My Search for Ramanujan
A Review by Mei Kobayashi

Beautiful 
and 

magical 
ideas from 

number 
theory 

presented 
in a down-

to-earth 
format
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academic progress report to school administrators. Like 
Huckleberry Finn and Aunt Polly, delightful passages in 
the book remind us that the naughtiness and pluck of little 
boys transcends nationality, race, and religion. 

Ken first learns of the remarkable life of the Indian 
genius Ramanujan when his father receives a letter from 
Ramanujan’s widow in Madras, India, asking for donations 
to pay for a bronze bust of her late husband.1 “Ken-chan,” 
says his father,

I have to tell you…the most incredible story, 
about the life of Srinivasa Ramanujan. It is the 
story of an Indian man who overcame incred-
ible odds to become one of the most romantic 
and influential figures in the history of math-
ematics. It is the story of a self-taught dropout 
whose ideas came to him as visions from a 
goddess. It is the story of a man who had the 
courage to send his ideas to random math-
ematicians at the University of Cambridge, and 
then to accept the invitation of a world-class 
mathematician who recognized his genius 
and travel halfway around the world to work 
with him in England. It is the story of a man 
who suffered racial prejudice as he strove for 
accomplishment and recognition. It is a story 
of a man who would then die tragically at the 
young age of 32.”

“I was stunned that my father held this college dropout 
in such high regard; he revered this man as some kind of 
demigod.”

Ingenious, presumptuous youths can conjure up con-
venient interpretations of an awe-inspiring story, and Ken 
was no exception. He decides “to play the Ramanujan 
card (and offer) him as a role model, a successful dropout 
whom (his) parents understood and revered.” Ken leaves 
home and drops out of high school. One of Ken’s older  
brothers, whose name Santa fits the role he plays in Ken’s 
life, agrees to take his little brother under his wing. Ken 
leaves his parents’ home in Baltimore to move to Montreal, 
where Santa resides after graduating from McGill Univer-
sity. Thus begins Ken's initiation into a new phase in life, 
free from parental supervision. 

Independence is liberating and fun at first, but Ken is 
clearly too smart to remain happy without intellectual 
stimulation. Santa helps Ken to believe in himself and 
apply to colleges that admit students without a high school 
degree if they are academically qualified. He decides to 
enroll at the University of Chicago since it is sufficiently 
far away from his parents. At Chicago, a more mature 
relationship with the spirit of Ramanujan emerges to in-
spire Ken to become a serious student and professional 
mathematician. Back in school, Ken meets Erika, a beauti-
ful and kind person who becomes his wife and mother of 
their children. She is his soul mate and source of warmth 
and happiness in his personal life. 

theme is the great mathematician Ramanujan and the 
enormous barriers he overcame to fulfill his passion 
for mathematics. A second recurring theme is parental 
expectations for achievement, especially for their sons. 
A sample of other topics in the book includes: the value 
of mentorship and how thoughtful shepherds at critical 
junctures can impact the life of a fragile lamb, cultural 
assimilation of immigrants, educational systems, racial 
tension, understanding diverse viewpoints, the beauty 
of number theory, spirituality and religion as emotional 
oases, India, and making a movie about a mathematician. 
Readers may find the frequent change of topics and style 
of prose overwhelming. However, the book is structured so 
that readers can easily skim its chapters and jump ahead 
to material that interests them. 

The first and third parts of My Search for Ramanujan 
are personal accounts of the author’s childhood. Most 
progeny of immigrants to the United States, such as 
Ken, have moments of embarrassment and unhappiness 
about their parents’ lack of cultural assimilation, though 
the frequency and degree vary. The cultural gap for im-
migrants can be extremely difficult to overcome, through 
no fault of their own. Ken’s mother is a stellar example of 
a Japanese mother and wife of her generation who takes 
her role as a professional homemaker very seriously.  
She loves her children and is intent on raising them to have  
successful careers, and she views academic achievement 
as the vehicle for driving them to success. Though the 
book describes a typical “Asian Tiger Mom,” she shares 
many characteristics with soccer moms of millennials 
who obsessively micromanage their children’s schedules 
to ensure all coursework and extracurricular activities will 
improve the odds of acceptance to a prestigious university. 

More often than not, energetic and mischievous little 
boys, like Ken, resent their mothers’ well-intentioned dis-
ciplinary remarks to devote more time to academic stud-
ies. Unfortunately, the old-world style of rearing children 
full of reprimands and scant on praise does not transfer 
well to the rearing of children born into a new generation 
in the new world. And it was certainly not a good match 
for Ken’s temperament. To circumvent parental rebukes, 
Ken masters the art of hiding mistakes from his mother, 
such as forging her signature to verify receipt of her son’s 
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Ken Ono (left) served as mathematical coach on the 
2015 film The Man Who Knew Infinity, based on Robert 
Kanigel's book. Dev Patel (right) played Ramanujan.

1I recommend Letters from an Indian Clerk, a 1987 movie on 
the life of Ramanujan featuring interviews with his widow.  It is 
available on YouTube.
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Addendum 
My father, the late Shoshichi Kobayashi, and I used to 
walk home from Evans Hall when I was a graduate stu-
dent at Berkeley. Since our research areas did not overlap, 
our conversations were not about mathematics per se, 
though they sometimes touched on related gossip. When 
I was contacted about this book review, I recalled that on 
one of our walks, my father mentioned that all Japanese 
mathematicians who immigrated to the US in the 1950s 
and 1960s know each other, so I asked my mother about 
the Ono family. Apparently, I had the honor of meeting Ta-
kashi Ono in Vancouver when I was a newborn in diapers. 
My mother added that several years ago, my father men-
tioned over dinner that one of Takashi Ono’s sons gave a 
seminar at the Mathematical Sciences Research Institute 
and that he is an unusually gifted young mathematician. 

Credits
Photo of Dev Patel, courtesy of Sam Pressman.
Photo of Ken Ono and his father, courtesy of Ken Ono.
Photo of Mei Kobayashi, courtesy of Mei Kobayashi.

To avoid spoiling the plot, I will refrain from revealing 
further details. However, I found the latter half of the book 
more substantive and fun to read, and so I encourage read-
ers who find the first part a bit too gloomy to hang in there. 
Though a little rough around the edges in nonmathemati-
cal sections, My Search for Ramanujan is a gem. It presents 

beautiful and magical 
ideas from number the-
ory in a down-to-earth 
format, with a focus on 
topics in Ramanujan’s 
notebooks. It inspired 
me to look up and read 
more about the subjects 
presented and brought 
me back to my gradu-
ate student years and to 
the enjoyment of learn-
ing mathematics. Ken 
Ono has an uncommon 
gift for teaching and is 
a great ambassador for 
promoting number the-
ory and mathematics to 
nonexperts. 

However, the book is about more than mathemat-
ics. Ken Ono's generosity and courage to share some of 
his innermost feelings and personal life with readers is 
admirable. The study of mathematics is a very solitary 
occupation that has led to feelings of inadequacy and 
depression in some of the greatest minds. Adding to this 
difficulty is the social awkwardness of the vast majority 
of mathematicians. I believe that young readers searching 
for meaning in life and mathematics will be reinvigorated 
by Ken Ono’s story: believe in yourself; find and wor-
ship your companion and soul mate; appreciate friends,  
siblings, and loving parents; and give back to society at 
least as much as you have been given. 

Young 
readers 

searching 
for meaning 
in life and 

mathematics 
will be 

reinvigorated 
by Ono's story

ABOUT THE REVIEWER 

Mei Kobayashi received her 
PhD in mathematics from the 
University of California at 
Berkeley and for most of her 
career was a researcher at IBM. 
She has also taught at Japanese 
national universities, including the 
University of Tokyo. Currently 
Kobayashi is a manager in the 
Customer Services Division of 
NTT Communications. 
See Kobayashi's webpage at: 
https://sites.google.com/
site/meikobayashi/home.

Mei Kobayashi 
greets Pepper, the 
SoftBank robot, in 
Ginza, Tokyo, 
where she was 
covering robots 
for a blog on the 
Communications 
of the ACM. 

In 2000, Ken Ono (right) received the Presidential 
Early Career Award in Science and Engineering, 
which is presented by the president in a ceremony in 
Washington, DC. Just before the ceremony, he posed 
with his father, Takashi Ono, in front of the White 
House. 
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 Dis-playing the 
 Game of Thrones 

Who is the real hero of the television series Game of Thrones 
and book series A Song of Ice and Fire? To help answer this, 
mathematicians used network science (applied graph theory) 
to analyze and create a pictorial representation of the third 
book’s characters and the connections among them. They then 
looked at different measures of importance—in graph theory 
terms, centrality—and Tyrion Lannister emerged as the leader in 
all but one of the measures. The answer may not be resolved for 

the entire series, but one 
thing is clear: Thinking 

about Game of 
Thrones is a lot 

safer than  
 playing it!

Listen Up!

Image: 
Andrew 
Beveridge, 
courtesy of 
the Mathematical 
Association of America.

See over 120 Mathematical Moments, hear people talk about how they use math, 
and read translations in 13 languages.

Andrew Beveridge, 
Macalester College

The Mathematical Moments program promotes  
appreciation and understanding of the role mathematics  
plays in science, nature, technology, and human culture.

w w w . a m s . o r g / m a t h m o m e n t s

NEW!

http://www.ams.org/mathmoments


2018 Mathematics 
Research Communities
Opportunity for Researchers in all Areas of Mathematics

How would you like to...

• Spend a week on your own current research with motivated, able, early-career 
     mathematicians
• Work with, and mentor, these early-career participants in a relaxed and 
     informal setting
• Have all logistics handled
• Contribute widely to excellence and professionalism in the mathematical realm

These opportunities can be realized by organizer teams from the American
Mathematical Society’s Mathematics Research Communities.

Through the MRC program, participants from self-sustaining cohorts centered
on mathematical research areas of common interest by

• Attending one-week topical conferences in the summer of 2018
• Participating in AMS Special Sessions at the Joint Mathematics Meetings in 
     January 2019
• Collaborating with the support of additional MRC funds
• Receiving guidance from organizers and peers for career building
• Sharing their experience with the program over time

Details about the MRC program and guidelines for organizer proposal preparation 
can be found at www.ams.org/mrc-proposals-18.

The 2018 MRC program is contingent on the renewal of grant 
support from the National Science Foundation.

SEND INQUIRIES AND PROPOSALS TO:

Mathematics Research Communities
American Mathematical Society

Email: mrc2018@ams.org

Mail: 201 Charles Street, Providence, RI  02904

Fax: 401-455-4004  

Proposals received by October 15, 2016
will receive full consideration.

http://www.ams.org/mrc-proposals-18
http://www.ams.org
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From the AMS Secretary

I am pleased to report that 2015 was again a successful 
year for the American Mathematical Society (AMS). The So-
ciety remains financially healthy, very active in supporting 
the mathematics community, and responsive in address-
ing professional and public advocacy issues thanks to the 
efforts of its members and dedicated staff. Several notable 
events and transitions occurred in 2015.
•Attendance at the Joint Mathematics Meetings (JMM) 

in San Antonio totaled 5,962, an increase of 17 percent 
from the total at the last JMM in San Antonio in 2006, 
and a modest decrease of 8 percent from the attendance 
in Baltimore in 2014. JMM attendance has remained at 
approximately 6,000 or above since 2011.
•Ellen Maycock completed her phased retirement from 

the position of Associate Executive Director (AED) of Meet-
ings and Professional Services, a role in which she was 
succeeded by T. Christine Stevens in 2014. During 2015 
Ellen served as Special Projects Officer until August when 
she was succeeded by Thomas H. Barr.
•The Society completed its Strategic Plan for 2016—

2020. The plan was approved by the Executive Committee 
and the Board of Trustees in November 2015 and by the 
Council in January 2016. The last section of this report 
highlights some of the plan’s strategic initiatives. 

Current Issues
An issue that continues to affect the AMS in its role as a 
scholarly publisher is the steady growth of research lit-
erature in the mathematical sciences. A society publisher 
such as the AMS has its incentives perfectly aligned with 
the community members and with research libraries. 
During the period 2000 through 2009, the number of new 
research articles published annually in journals covered 
by Mathematical Reviews (MR) increased by 37 percent, a 
compounded annual growth rate of 3.6 percent. To accom-
modate this growth in the volume of research literature, 
the AMS is striving to publish more high quality content. 
The issue has been addressed in the Strategic Plan through 
increases for the pages published in the primary research 
journals and by focused discussions of the Council and 
the Publishing Division on the possible introduction of 
new AMS journals. 

New policies have now been put in place for public ac-
cess to research sponsored by government funding. There

are several dimensions to the discussion, including (1) 
what form the mandates for public access will take and 
(2) how business models for publishing scientific work 
will evolve; e.g., Open Access vs. subscription models for 
journals. In accordance with its mission statement, the 
AMS continues to promote open, rapid, and affordable 
communication of research. Some specific steps we have 
taken are described in the section on publishing below. 

The AMS is concerned about how the support of basic 
research has become highly politicized. We continue to 
collaborate with other organizations in advocacy for the 
support of basic research.

Highlights of 2015 Activities 
The Society’s major activities rely on the contributions of 
dedicated volunteers and staff as well as the philanthropy 
of many individuals. We are grateful for their contribu-
tions of time and financial support.

 “It truly was the best mathematical experience of my 
graduate career. I hope it will continue so that other 
young mathematicians can find a way to network and 
collaborate in meaningful research in their areas. I feel 
honored and I want to thank everyone involved in se-
lecting me to take part in this experience.”

 
—2015 MRC participant

Report of the Executive 
Director: 
State of the AMS, 2015
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Serving the Community 
Mathematicians continue to attend meetings and confer-
ences in person—to learn, advance their careers, meet 
colleagues, and recognize recipients of AMS prizes and 
awards. While AMS staff handle the complicated logistics, 
AMS Secretaries and organizers of special sessions and 
panels manage the scientific programs of AMS meetings.  
Special thanks go to AMS Secretary Carla D. Savage and 
Associate Secretaries Georgia Benkart, Brian D. Boe, Michel 
L. Lapidus, and Steven H. Weintraub, as well as the many 
organizers, speakers, and panelists who contribute their 
time, leadership, and expertise to these endeavors.

In 2015, two special meetings were sponsored by the 
AMS in partnership with other organizations. The 2015 
Joint International Meeting was held in Porto, Portugal in 
June and was cosponsored with the European Mathemati-
cal Society and Sociedade Portugesa de Matemática. It was 
a great success with over 1,100 participants from the US, 
Portugal, and many other European countries.

In July, the sixth Summer Research Institute on Alge-
braic Geometry was held at the University of Utah, Salt 
Lake City, sponsored by the AMS in collaboration with 
the Clay Mathematics Institute. The meeting continued a 
tradition of decennial summer institutes started in 1964. 
The goal of the three-week institute was to review major 
achievements in algebraic geometry in the past decade, 
and to bring the attendees to the forefront of the relevant 
subjects. The institute was modeled on the 2005 Summer 
Research Institute held at the University of Washington, 
Seattle, with plenary lectures in the mornings, and seminar 
series in the afternoons. Partial funding was provided by 
the National Science Foundation, the National Security 
Agency, and the Simons Foundation. Prior to the meeting, 
a one-week boot camp was held for advanced graduate 
students and postdocs to familiarize them with a broad 
range of developments in algebraic geometry and to intro-
duce early-career algebraic geometers to their peers and 
to more senior algebraic geometers.

The Mathematics Research Communities (MRC) pro-
gram continues to be highly successful. The 2015 MRC 
summer conferences at the Snowbird Resort in Utah drew 

120 early-career mathematicians. These conferences, 
funded by the National Science Foundation, are part of 
this AMS program that also includes special sessions at 
JMMs, ongoing support from conference organizers, and 
a continuation of the connections and collaborations 
funded substantially by endowment income. Through 
2015, approximately 900 participants have taken part in 
the MRC program. 

Each year, approximately 300 graduate students re-
ceive travel support from the AMS to attend meetings. 
About 100 students attended JMM in San Antonio with 
support. They were treated to a brunch where they could 
meet other students and members of the AMS leadership. 
The student travel grants are supported by one generous 
anonymous donor. 

Members and the broader mathematical commu- 
nity also look to the AMS to provide crucial services— 
employment services, career information, and other op-
portunities for advancement and involvement.

MathJobs.Org and the Employment Center at JMM re-
main valued by both employers and job seekers, especially 
for academic employment. By 2015, MathJobs was serving 
over 8,000 job applicants and 650 employers, including 
some international employers who began accepting job 
applications through the system in 2014. 

The AMS also gathers data on the profession in annual 
surveys regarding faculty recruitment, hiring and salaries, 
course enrollments, degrees awarded, and the demograph-
ics of new PhD recipients along with their employment 
status. The survey reports are vital for the mathematical 
sciences community in gaining support for programs, in 
understanding how one’s department compares to peers, 
and in providing reliable information about employment 
patterns and higher education in mathematics, applied 
mathematics, and statistics. 

Support of summer math camps for talented pre-col-
lege students continues to grow. The Epsilon endowment 
fund is broadly supported by AMS member-donors. In 
2015, the twenty-three summer camps receiving Epsilon 
Fund grants hosted over 1,450 students. It is a great pro-
gram in which a modest amount of funding contributes 
to the support of a very large number of individual ben-
eficiaries. The TexPREP program at Texas Tech University, 
for example, worked with 130 students from grades six 
through eleven to enhance their intellectual skills for 
success in college programs and careers in mathematics, 
science, and engineering.

AMS Publishing 
In January Mathematical Reviews celebrated its 75th year 
of publishing comprehensive coverage of new research in 
the mathematical sciences. In 2015, 119,000 items were 
added to the MR database, including 89,000 reviews. The 
growth in the mathematics literature presents a significant 
challenge to MathSciNet® in its mission of (1) covering 
all new research contributions in mathematics and, at 
the same time, (2) continuing to improve the capabilities 
of MathSciNet for discovery of new research results; for 
example, the addition of 14 new Reference List journals 
in 2015 vastly improves the research-discovery capabili-

TexPREP-Lubbock Summer Math Camp, Texas Tech 
University, Lubbock. 

http://MathJobs.Org
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ties of MathSciNet. The strategic planning for MathSciNet 
done in 2015 addresses this challenge. 

The Publishing Division, under the leadership of As-
sociate Executive Director Robert M. Harington, and the 
Computer Services Division, under the leadership of Chief 
Information Officer Tom Blythe, continue to make major 
strides in broadening the availability of AMS eBooks. In 
2015, the Society launched availability of additional back 
file collections for libraries, including selected out-of-
series (MBK) volumes, the CBMS Issues in Mathematics 
Education, the CBMS Regional Conference Series in Math-
ematics, and Mathematical World. 

In 2015, the book pro-
gram published 81 new 
titles, of which we are very 
proud. Two sets of AMS 
books published in 2015 
are especially noteworthy.

A new book series was 
launched in collaboration 
with the Institute for Ad-
vanced Study Park City 
Mathematics Institute. The 
books of IAS/PCMI-The 
Teacher Program Series 
present materials from the 
IAS/PCMI Secondary School 

Teachers Program, an annual professional development 
program for middle school and high school teachers of 
mathematics. Books in the series are designed to facilitate 
the Secondary School Teacher’s Program (SSTP) goal of im-
proving teacher knowledge via a problem-based approach 
to learning. Three titles were published in this series in 
2015: Probability through Algebra, Famous Functions in 
Number Theory, and Applications of Algebra and Geometry 
to the Work of Teaching.

The 5-volume set, A Comprehensive 
Course in Analysis by Barry Simon cov-
ers real and complex analysis, harmonic 
analysis, and operator theory in 3,259 
pages.  This unique set can serve as a com-
prehensive graduate-level text as well as a 
definitive reference for almost all areas of 
classical analysis. 

The AMS added nine new volumes to 
its Graduate Studies in Mathematics series 
in 2015, including Introduction to Analytic 
and Probabilistic Number Theory: Third  
Edition, by Gérald Tenenbaum. The new 
edition expands the content of the previ-
ous edition by more than fifty percent.

A behind-the-scenes, high priority mis-
sion of the AMS is to continue the advance-
ment of technology for the electronic 
distribution of mathematical content. The 
AMS partners with about twenty other 
organizations in the development of Math-
Jax™. The AMS and the Society for Indus-
trial and Applied Mathematics (SIAM) are the two leading 
partners for the MathJax Consortium. MathJax has had 

a revolutionary impact in  
enabling the high-quality 
web rendering of MathML 
and mathematics authored 
in LATEX, in all standard 
browsers. The MathJax Con-
tent Delivery Network (CDN) 
currently serves more than 
100 million unique visitors 
per month. In 2015, the 
key developers of Math-
Jax were funded by the Al-
fred P. Sloan Foundation to 
develop capabilities using 
MathJax for embedding semantic markup of mathematical 
content and for developing a software infrastructure for 
handicap accessibility of mathematics on the web, such 
as text-to-speech processing. MathJax is just one part of 
the technology development being done by the Publishing 
Technology Group in the Computer Services Division and 
by the Publishing Division.

There were major developments for publishing of the 
AMS research journals as well in 2014–2015. I believe that 
a professional society such as the AMS has incentives that 
are perfectly aligned with the communities that our pub-
lications serve—the libraries, that are our customers, and 
the mathematical scientists, who are both our authors and 
our consumers. We can deliver the highest quality publica-
tions at the lowest possible cost. The logical implication 
for the AMS is that we should strive to publish more of 
the high-quality research content that is being created.

In 2015, the AMS made substantial increases to the 
pages published in its primary research journals. The in-
crease is helping us to achieve two goals: (1) elimination 
of the backlogs of Proceedings of the AMS and Transac-

tions of the AMS, and (2) delivery of more 
high-quality content at lower cost to the 
subscribers. The AMS published 26,000 
journal pages in 2015, compared to 20,600 
pages in 2013, an increase of 26 percent 
in two years.

In 2014, the AMS launched two new 
open access research journals, Proceedings 
of the AMS, Series B and Transactions of 
the AMS, Series B, companion journals to 
the primary AMS journals Proceedings and 
Transactions. The new journals offer the 
open access option for authors who wish 
to publish their work in the “gold” open-
access model. In 2015, the Publishing and 
Computer Services divisions introduced 
Early View as a new AMS member benefit. 
As soon as an article is accepted by one of 
the primary research journals, the author’s 
final submitted manuscript is posted on 
ams.org and made freely available for 
members to view. Authors are also encour-

aged to post their final manuscript at arXiv.org. All of 
these initiatives are designed to achieve rapid and broad 
dissemination of new research. 

Barry Simon, AMS author and 
recipient of the 2016 Leroy 
P. Steele Prize for Lifetime 
Achievement.
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Schwartz of Brown University, was published by the AMS. 
The Mathical: Books for Kids from Tots to Teens book 
prize, presented by the Mathematical Sciences Research 
Institute (MSRI) and the Children’s Book Council (CBC), 
recognizes the most inspiring math-related fiction and 
nonfiction books for young people of all ages.

Strategic Planning
At the May 2013 meeting of the Executive Committee 
and Board of Trustees (ECBT), the ECBT approved of the 
President appointing a committee to oversee the strategic 
planning for the AMS. President Vogan appointed a Strate-
gic Planning Oversight Committee (referred to as SPOCK) 
including Ralph Cohen (EC member), Mark Green (BT 
Chair), Donald E. McClure (Executive Director), Emily Riley 
(CFO), Carla D. Savage (Secretary), and David A. Vogan Jr. 
(President). The committee was later expanded by adding 
William Jaco (2014 BT Chair) and Robert Bryant (2015–16 
President). Also, Ronald Solomon (Chair, Mathematical 
Reviews Editorial Committee) was added for the part of 
strategic planning focused on MathSciNet.

The strategic planning 
has been done in three parts. 
The first part focuses on 
the AMS as a membership 
organization: membership, 
professional services, and 
the Washington Office. The 
second part concerns the 
AMS publishing of journals 
and books, plus the AMS 
web presence. The third part 
focuses on MathSciNet.

At the end of 2014, the 
first two parts were on track 
to start finalizing plans in 
mid-2015. The planning for 
MathSciNet achieved an am-
bitious schedule to finish in 
the fall of 2015.

The planning for member-
ship, professional services, 

and Washington activities engaged the services of a con-
sulting firm McKinley Advisors from Washington, DC. 
The Society and McKinley had designed a survey of the 
mathematics community that was carried out right after 
JMM 2015. The objective of the survey was to assess and 
quantify the perceptions, needs, and expectations of AMS 
members and the mathematics community to inform the 
strategic planning process.

The plan was finalized by SPOCK in October 2015 
and was recommended for approval to the ECBT and the 
Council. Final approval was given at the Council meeting 
on January 3, 2016, in Seattle. The plan relied very heavily 
on the findings of the member survey and on focused dis-
cussions of the Council on MathSciNet, membership, and 
publishing. The last discussion on publishing took place 
at the April 2016 Council meeting; that Council discussion 
expanded on earlier discussions in 2014 and 2015 by the 
Committee on Publications.

Advocacy, Partnerships for Mathematics and 
Science, and Public Awareness 
The AMS Public Awareness Office, the Washington, DC Of-
fice, as well as many in the profession, are key to promot-
ing awareness of news and information about mathemat-
ics and mathematicians—to our own community as well 
as to scientists in other fields, students, decision-makers, 
the media, and the broader public. 

The Washington Office leads or oversees a number of 
activities in advocacy for the mathematical sciences and 
public policy in support of science. These activities in-
clude an annual Congressional Briefing, leadership of the 
Coalition for National Science Funding (CNSF), staff liaison 
for the AMS policy committees on Education and Science 
Policy, recruitment and selection of the AMS Congressional 
Fellow and the AMS Mass Media Fellow, and a variety of 
advocacy initiatives.

CNSF is an alliance of over 140 professional societies, 
research institutes, higher education institutions, and 
businesses that works to increase the national invest-
ment in the National Science Foundation’s research and 
education programs. The co-
alition organizes a reception 
and exhibition each year for 
members of Congress and 
Congressional staffers. The 
2015 exhibition was attended 
by 275 people, including ten 
members of Congress. Kath-
arine Gurski (Howard Uni-
versity) represented the AMS 
and presented her work on 
“Mathematical Algorithms for 
Space Weather, Tsunamis, and 
Plasma Physics.”

For several years, the Com-
mittee on Science Policy has 
combined its annual spring 
meeting in Washington with 
“visits to the Hill.” In April 
2015, committee members vis-
ited the offices of thirty Sena-
tors and Representatives to have conversations about the 
state of science funding and to ask for support of budget 
increases proposed for NSF in FY 2016. Such visits are 
important; at the time of the visits, the NSF was being 
subjected to unprecedented scrutiny by the House Com-
mittee on Science, Space, and Technology.

The AMS Public Awareness Office (PAO) provides lead-
ership and support for activities that communicate with 
the general public and with select constituencies about the 
importance of mathematics. In April 2015, the PAO and the 
AMS more broadly participated in the inaugural National 
Mathematics Festival. The PAO lent a lot of support to 
promoting the festival and sponsored the Who Wants to 
Be a Mathematician game.

Really Big Numbers won the first Mathical: Books 
for Kids from Tots to Teens book prize in two catego-
ries: Grades 3–5 and Grades 6–8 as part of the National 
Mathematics Festival. The book, written by Richard Evan 

From the AMS Secretary

Katharine Gurski and Dr. France A. Córdova, director 
of the National Science Foundation.
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From the AMS Secretary

The plan consists of two parts, (1) a one-
page Strategy Map outlining Goals, Objec-
tives, and broad Strategic Initiatives, and 
(2) six pages with more detailed outlines of
six groups of Initiatives to guide the plan-
ning of the Society over the five-year period
2016–2020.

The 2014 State of the AMS report summa-
rized findings from the member survey about 
top-ranked professional challenges faced by 
respondents and about top-ranked areas of 
activity for emphasis by the AMS (Notices, 
December 2015, pp. 1357–60).

The ranking of areas of activity was de-
termined by the proportion of responses 
categorizing that objective as “among the 
most important.” 

The four top-ranked activities were:
1. Support and encourage young mathema-

ticians and individuals pursuing undergradu-
ate/graduate degrees in mathematics.

2. Increase advocacy efforts on key issues,
such as support for basic research.

3. Promote awareness and appreciation of
the importance of mathematics among the 
public.

4. Create programs to promote and foster
diversity in the mathematics profession. 

The six groups of Initiatives included in 
the approved plan reflect these priorities. 
They are:

1. Diversity and Inclusion—including the
formation of the new Department of Educa-
tion and Diversity

2. Advocacy, Awareness & Visibility
3. Membership Development
4. Development and promotion of a coher-

ent portfolio of programs, meetings, publica-
tions, and professional services

5. Future directions for Mathematical Re-
views / MathSciNet—including a roadmap for 
future development, as well as strategies to 
broaden access to MathSciNet by many more 
mathematical scientists

6. Publishing—including the development
of tools for research and teaching, and strate-
gies for publishing more mathematics content

The Board of Trustees made $250,000 
available in the 2016 budget for implementa-
tion of the Strategic Initiatives and the work 
has begun in earnest.

—Donald E. McClure
Executive Director 

Photo Credits
Donald E. McClure photo, courtesy of Marè 

Studios. 
TexPREP-Lubbock photo, courtesy of TexPREP.
Barry Simon photo, courtesy of California 

Institute of Technology|Bob Paz.
Gurski and Córdova photo, courtesy of Scav-

one Photography.

The School of Basic Sci-
ences at EPFL invites ap-
plications for a tenure-
track assistant profes-
sor in mathematics in 
all areas of pure math-
ematics. 

We seek candidates with 
an outstanding research 
record and the capacity 
to direct high quality re-
search. We also expect 
a strong commitment to 
excellence in teaching at 
all levels. While appoint-
ments are foreseen at the 
tenure-track assistant 
professor level, in excep-
tional cases an appoint-
ment at a more senior 
level may be considered. 

Substantial start-up re-
sources and research in-
frastructure will be made 
available.

Applications including a 
letter of motivation, cur-
riculum vitae, publication 
list, concise statement of 
research and teaching 
interests, as well as the 

names and addresses (in-
cluding email) of at least 
five referees and should 
be submitted in pdf for-
mat via the website:

https://academicjobson-
line.org/ajo/jobs/7451 

The evaluation process 
will start on November 1st, 
2016; however applica-
tions arriving after that 
date may also be consid-
ered.

For additional informa-
tion, please contact:
Professor Philippe Michel
Chair of the Mathematics 
Hiring Committee
Email:
mathhiring2017@epfl.ch
Please include the tag 
“[Math2017]” in the sub-
ject field of your email.

The School of Basic Sci-
ences actively aims to 
increase the presence of 
women amongst its facul-
ty, and female candidates 
are strongly encouraged 
to apply.

Faculty
Position in Mathematics

at the Ecole polytechnique fédérale 
de Lausanne (EPFL)
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Your gi�  to AMS Graduate Student Chapters enables essential
programming for graduate mathematics students. Each chapter

receives $500 a year with which they can fund programming to suit their 
needs, such as guest speakers, forums in related disciplines and more. 

www.ams.org/support/student-chapters

Thank you
AMS Development Offi  ce: 401-455-4111 and development@ams.org

AMS Graduate Student Chapters
Support

FURTHERING CONNECTION & COLLABORATION IN THE MATHEMATICAL SCIENCES

Members of AMS Graduate Student Chapter at University of Wisconsin-Madison

http://www.ams.org/support/student-chapters
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COMMUNICATION

Catherine Roberts New
AMS Executive Director

Allyn Jackson

Catherine Roberts, professor of mathematics at the Col-
lege of the Holy Cross, is the new executive director of
the AMS. She succeeds Donald E. McClure, who served
in the position since 2009. An article about McClure
appeared in the August 2016 issue of the Notices.

In 2009, Catherine Roberts became chair of her depart-
ment. Having been at the College of the Holy Cross for
eight years, she was eager to tackle the educational and
administrative challenges facing thedepartment of twenty
research-active faculty and 150 math majors. Little did

Allyn Jackson is senior writer and deputy editor of the Notices. 
Her email address is axj@ams.org.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1433

she know that a nontrivial chunk of her time would be
devoted to the seemingly minor issue of chalk.

The college had changed chalk brands, and the faculty
found the new stuff didn’t erase well and students had
trouble seeing what was written over erased sections
of chalkboards. The department tried a different brand,
whichproved inconsistent, as the rawmaterials came from
various quarries. Another brand was liked by everyone—
except the custodial staff, who found the dust of that
particular chalk very difficult to clean up.

Roberts told the story of her “year-long quest for the
perfect piece of chalk,” as well as other oddities from her
time as department chair, in “Chalk It Up to Experience,”
which appeared in the Chronicle of Higher Education in
November 2011. That article captures Roberts’s sense of
humor, as well as her seriousness and tenacity in handling
all kinds of issues, big and small.

These are some of the strengths Roberts brings to her
new position of executive director of the AMS, which she
began in August of this year. “I am pleased to be working
with Dr. Roberts,” said AMS President Robert Bryant. “She
has a distinguished record of both research and service
in the mathematics community and continues a tradition
of excellence in the AMS Executive Director position.”

If Roberts’s chalk odyssey shows her detail-oriented
side, the path she has taken in her research shows
her ability to address problems of global significance,
specifically, natural resource modeling. Her PhD, earned
in 1992 at Northwestern University, was in the area of
nonlinear integral Volterra equations. After three years on
the tenure track at the University of Rhode Island, Roberts
faced a “two-body problem” (her husband is an academic
chemist) andmoved toNorthernArizonaUniversity. There
she got involved in a project tomodel the complex human-
environmental interactions that occur in a recreational
setting like the Grand Canyon. The resulting model,
the Grand Canyon Trip Simulator, allows the National
Park Service to test ways to issue permits for white-
water rafting on the Colorado River in order to reduce
overcrowding and pollution. Reporting on this work
appeared in “Mathematicians find path less travelled”

September 2016 Notices of the AMS 901



Roberts herself
has become
someone who
invites others

into
mathematics

(Nature, January 14, 2003),
on the website of Science,
and on National Public
Radio.

Working in this area has
brought some new expe-
riences. “When I would
publish an article on the
nonlinear Volterra integral
equations, I pretty much
knew who would be inter-
ested in it,” Roberts said.
By contrast, “the Grand

Canyon work was of broad public interest. The park
service would ask me to give a lecture in a library in
Denver, or in an auditorium in Phoenix. There would be
hundreds of people wanting to hear about this work and
what we were trying to accomplish. That was so different
for me as a mathematician.”

As she continued to do research in environmental
applications of mathematics, Roberts has led many ac-
tivities that helped this nascent field grow and expand.
She chaired the organizing committee of the 2007 World
Conference on Natural Resource Modeling, held on Cape
Cod, Massachusetts, and has organized many conference
sessions on the topic, including AMS Special Sessions at
the 2014, 2015, and 2016 Joint Mathematics Meetings;
for the latter, her co-organizer was Shandelle Henson
of Andrews University. Roberts has contributed to the
Mathematics of Planet Earth activities that have taken
place over the past few years and serves on the advisory
committee for the Society for Industrial and Applied
Mathematics Activity Group on this topic. Since 2004, she
has been editor-in-chief of the journal Natural Resource
Modeling.

Roberts did not start out in mathematics. As a student
atBowdoinCollege, shewasorignally aFrenchmajor.After
she didwell in a calculus class, themath department chair,
William Barker, invited her to consider majoring in math.
But she saw herself as a theater and language person, not
a math person. “I was stuck with a stereotype that was
blocking me from imagining myself as a mathematician,”
she recalled. “Bill Barker really convinced me I had what
it took. He pulled me through the door and invited me
in.” Barker has continued to be her mentor and supporter
throughout her career, a role he has played with countless
other students, many of them women.

Roberts herself has become someone who invites oth-
ers into mathematics. Her teaching has aimed to draw a
wide variety of students into the field. Her courses are
flavored with real-world applications and utilize instruc-
tional means beyond the traditional lecture format. She
has passed her innovative ideas along to the next gener-
ation of college instructors by serving for three years as
a workshop instructor and panelist for the Project NExT
program (New Experiences in Teaching). Strongly commit-
ted to diversity, Roberts said she was “thrilled” about the
AMS Office of Education and Diversity, established this
year under the direction of Helen Grundman.

Roberts has had a significant impact on pre-college
education through her work in the Intel Math Program.
Based on the Vermont Mathematics Initiative founded by
Kenneth Gross of the University of Vermont, the program
offers an 80-hour professional development course in
mathematics for K-8 teachers. Roberts got involved in
the Intel program around the time her two sons were in
school. When she would volunteer to do math activities
in their classrooms, she found some teachers reacted
enthusiastically, while others seemed nervous and wary.
“And that troubled me,” she recalled.

She began teaching in the Intel program when the state
of Massachusetts adopted it in 2007. The program pairs
a mathematician with a mathematics education specialist
to collaborate on teaching the professional development
course. “It’s really wonderful, because the two instructors
work together to help deliver the content and create that
safe space for learning,” Roberts remarked. “Having the
expertise of a math educator along with the expertise of
a mathematician is a really powerful model.” Roberts has
taught the course multiple times in Massachusetts and
is now a “trainer of trainers,” meaning that she travels
to other states to train mathematicians to work in the
program.

Catherine Roberts (right) with two former students,
Jose Santiago (left), a senior at the College of the Holy
Cross, and Joanna Bieri (middle), a professor at the
University of Redlands, at the Grand Canyon in June.
They were attending the 2016 World Conference on
Natural Resource Modeling in Flagstaff, Arizona.

On top of all of this, Roberts has also been active
in mathematical professional societies. For the AMS, she
served on the Committee on Education, the Committee on
Professional Ethics, and the Committee on Meetings and
Conferences. For the latter, she chaired focus groups held
at the Joint Mathematics Meetings in 2008 and 2009. She
also has an extensive record of service to the Association
for Women in Mathematics, the Society for Industrial
and Applied Mathematics, and the Resource Modeling
Association.
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“I want to increase
the awareness
among our

membership of all of
the things the AMS is
doing on behalf of

mathematics”

Her involvement
with professional
societiesmakes her
keenly aware of
the central role
of the AMS. “I’ve
been involved with
the AMS since I
was a graduate stu-
dent,” she said.
“The role of the
AMS is broad and
is essential.” Math-
ematicians are well
aware ofmanyAMS
activities, such as publishing and organizing meetings,
she noted. But there are many others, such as raising
awareness of mathematics among the general public and
within the government, that are less well known but are
crucial to supporting the field.

“I want to increase the awareness among our member-
ship of all of the things the AMS is doing on behalf of
mathematics, and how essential it is that we all support
our professional society to continue to do that work,” she
said. “Helping keep those activities going is a way to keep
our entire profession healthy. Every mathematician has,
in my view, good reason to be a member of the AMS, to
help do part of that work, because it is work that comes
back and benefits them.”

Credit
Headshot of Catherine Roberts, courtesy of College of the

Holy Cross/Tom Rettig/Amy Forbes.
Photo of Catherine Roberts and students, courtesy of

Catherine Roberts.
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AMERICAN MATHEMATICAL SOCIETY

Meeting and Recruiting
students for your
Graduate School Programs!

AMS/MAA Grad School Fair . . .

The 2017 Grad School Fair:

•   Held at the Marriott Marquis Hotel, Atlanta, GA, 
     during the Joint Mathematics Meetings in January
•   Research-oriented special undergraduate
     programs for the fi rst time
•   Over 300 student attendees
•   More than 60 graduate programs in the
     mathematical sciences represented!

The event is free for registered students to
attend. Schools will pay a small table fee
to represent their programs.

Learn more at:  www.ams.org/gradfair
Please check the Joint Mathematics Meetings registration site 
for updated dates and times.

For further information,
phone: 800-321-4AMS, ext. 4060
email:  pkm@ams.org

Photos by Steve Schneider Photography

http://www.ams.org/gradfair
http://www.ams.org
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Po-Shen Loh Interview

Diaz-Lopez: When did you know you wanted to be a 
mathematician? 

Loh: I have always liked mathematics, and I enjoy doing 
as much as I can with mathematics. I was interested in 
competition mathematics before college, but it was in the 
very first year of college, when I took an abstract algebra 
class from an excellent professor, when I suddenly found 
that this abstract mathematics is really beautiful, really 
fun; I loved the structure and that’s when I got hooked. 

Diaz-Lopez: Who encouraged you? 
Loh: At an early age I was just not very good at anything 

else, so by default I was a mathematician, but at a later age 
certainly my PhD advisor Benjamin Sudakov encouraged 
me. He is a very interesting person who helped migrate 
my way of mathematical thinking from a very amateur 
stage to what it is now. 

Diaz-Lopez: How would you describe your research to 
a graduate student? 

Loh: I like to think about interesting questions. These 
questions are usually in the area of discrete mathematics 
because that happens to be where I have the most train-
ing. I prefer questions that come from extremal combi-
natorics, which is an area very heavily influenced by the 
work of Paul Erdős. It often combines different areas of 
mathematics. For example, it brings together probability 
and combinatorics. But ultimately what attracts me the 
most to a question is if the question seems inviting in 
some way and if it seems like there might be more you 
can learn by working on it. 

Diaz-Lopez: What theorem are you most proud of? 
Loh: It is very hard for me to identify one theorem 

because every theorem is a victory after a long fight, so 
instead I will mention the latest thing I am working on. 
Suppose I have two ordered triples of whole numbers; we 
say that one triple is bigger than the other if it is bigger 
in at least two coordinates. For example, (1,3,6) is bigger 
than (3,2,5) because it is bigger in the second and third 
coordinates. Now suppose I want to write down a long se-
quence of triples such that all the entries are integers from 
one to some parameter n, and I want to have the property 
that if I compare any triple to any other triple that comes 
later, the later one is bigger (in at least two coordinates). 
The question is simple: What is the maximum possible 
length of such sequence? 

Simple problem, right? That’s what I thought. I came 
across this question when I was working in an area of 
mathematics called Ramsey theory, and I was doing some-
thing else, something quite natural in Ramsey theory, and 
it boils down to this problem that I just described. When 
I got to that stage I was very happy. I thought I would be 
done in an hour. I thought it had to be trivial, it’s so easy 
to describe, surely it will fall from some simple argument 
like the pigeonhole principle, and I will be done. I wasn’t 
done in one hour, actually I’m still not done, and in fact 
there have been quite a few people who tried it and they 
also are not done. I was able to prove that the length of DOI: http://dx.doi.org/10.1090/noti1421

Po-Shen Loh is associate professor of mathematics 
at Carnegie Mellon University, national lead coach of 
the USA International Mathematical Olympiad (IMO) 
team, and founder of expii.com.  His e-mail address 
is ploh@cmu.edu.

Editor's Note: After this interview, Loh's US team placed first in the July 2016 International Math Olympiad in Hong 
Kong, including two perfect scores, followed by South Korea and China. The Leader (coach) of the Korean team, 
Yongjin Song, praised to us Loh's extraordinary talent and kindness as Leader of the US team, in the face of what he 
had considered an unbeatable Chinese team.
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such sequence is at most n2/log*(n). log*(n) is a strange 
function; it’s the inverse function of the power function. 
The power function of k is 22

2...2

 (k times), which grows 
enormously. The inverse function still grows but ex-
tremely slowly. 

This question is very interesting because it relates to 
a bunch of different types of questions in combinatorics. 
It reaches into an area influenced by Szemerédi and uses 
a result of Ruzsa and Szemerédi. This strange function 
log*(n) comes from that type of mathematics. I particu-
larly like this result because it poses another twist in that 
general area where you have a beautiful interplay between 
combinatorics, probability, geometry, and number theory. 

Diaz-Lopez: What advice do you have for graduate 
students? 

Loh: Choosing the right advisor is extremely important. 
I was fortunate: I really enjoyed working with Benny [Su-
dakov]. I saw him quite frequently. I met with him more 
than once a day, although that is a bit unusual. This is 
because I liked doing mathematics in the common area, 
so he would just keep coming back around for coffee or 
something, and he would ask what’s going on, what’s the 
new result, so—Oh boy!, there better be a new result. At 
the same time he is a very good-hearted person. I would 
say the advisor is the most important thing. 

Diaz-Lopez: All mathematicians feel discouraged oc-
casionally. How do you deal with discouragement? 

Loh: It’s more of an issue if you feel pressure to pro-
duce something quickly. In general, whenever you have 
such pressure then you have that sense of disappoint-
ment. I generally try not to force myself to be in that 
situation. It’s better to be consistently producing to avoid 
being in that situation. Additionally, I said I like to think 
about interesting questions, so if I solve a problem too 
fast then it was not that interesting in the first place. On 
the other hand, if it is interesting I don’t mind sitting in a 
comfortable chair and playing with it. It’s like staring at 
a diamond. You keep looking at it from different angles, 
it’s beautiful, you admire it. In that sense I don’t feel  

frustrated to not solve a problem, because it was supposed 
to be hard anyway. 

Diaz-Lopez: You have won several honors and awards. 
Which one has been the most meaningful and why?

Loh: I don’t dwell on honors. I’ve always gone to the 
next big challenge. So for me it’s always about the hunt. If 
you got the trophy it’s just going to sit on the wall. Certain 
things influenced my life but did not affect my psychol-
ogy. For example, when I was in high school, I happened to 
be on the International Math Olympiad team for the USA. 
Among high school students it is very hard to distinguish 
talent, so whether we like it or not, colleges use this sort 
of information, and that certainly opened doors in my life. 
But I don’t think that’s what led me to think I’m good at 
math. If anything it taught me that there are many people 
out there better at math than I am. 

Expii 
Diaz-Lopez: One of the projects you are working on is Expii. 

Loh: The history of Expii is very interesting. I became 
the coach of the USA Math Olympiad team about two years 
ago. I was thinking about what my strategy would be and 
considering alternatives. One easy thing to do would have 
been to identify the top 100 people in the USA and train 
them really hard. That’s not my style. I wanted to do some-
thing that would help more people. So another strategy 
was to boost the baseline of mathematical capabilities in 
the USA and around the world. Expii is an attempt to give 
everybody automated tutoring in your pocket. Our goal 
is to do massive global education, to educate all 7 billion 
people on Earth. The idea behind it is to use smartphones 
to deliver automatic methods on topics in mathematics 
and science. There are actually ten thousand topics, and 
on each topic we are crowdsourcing the script of how you 
would tutor that topic. Actually, it is stronger than what 
I just described: it is not only crowdsourcing one way of 
teaching every topic, it’s crowdsourcing the multiple ways, 
voices, and styles of explaining every topic, with voting 
helping discern which ones are the most popular. This is 
like Math Overflow. Essentially we are using the voting to 
identify what are the most engaging ways to explain all 
the topics. And being engaging is important, because if 
your goal is to get more people interested in mathematical 
sciences, then you want to have explanations that are fun 
and interesting. We are using the voting to do global sta-
tistical testing to find out what are the most exciting ways 
to explain other things. That’s what we have already built. 

There are more features we are continuing to build. 
For example, we recently released Expii Solve, which I 
hope will be useful to the general public. Expii Solve is 
an area of Expii where every week I am releasing a set of 
five interesting math problems for people to think about. 
These are five questions on an exponential difficulty 
scale. The first question is designed so that the average 
person can understand it. This part is to try to get more 
people interested in mathematics. For example, this is a 
question we posted: 

You are walking through Madison, Wisconsin, and you 
see gallons of milk lined up all the way across the city—a 

Po-Shen Loh works with a student. 
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total of 20 miles long. If all the milk were poured into one 
big container, how big would the container need to be? 

This is a question that most people can grasp, and it is 
designed in a way to get people interested in math in the 
sense that it is very visual and understandable. For this 
question, most people will guess the answer is the pyra-
mid, which is too big. The second most popular answer is 
the White House, which is also too big. The correct answer 
is a typical US house, which is actually surprising. This is 
our vision, that everyone can approach question one, but 
it’s designed so that even people who know math could 
get it wrong. The question is supposed to challenge the 
intuition and hopefully hook people into the math. 

Of course then questions 2, 3, 4, and 5 become succes-
sively more difficult. The reason that we built this is to 
motivate people and give them resources to try and push 
a little further in math.

International Math Olympiad 
Diaz-Lopez: Let me switch to another project. You have 
been involved in the USA Math Olympiad program since 
2002. Last year you had a major achievement when the 
USA team won the International Math Olympiad. Why are 
you involved in this project and what else would you like 
to achieve? 

Loh: First of all, I should say that I don’t feel like I 
achieved anything in 2015. I didn’t score any of the points. 
The team achieved this, and they get all the credit. Back to 
the question, I like the project because I’ve always liked 

education, and I like helping people achieve as much as 
they can. I happened to go through that pipeline myself as 
a student, and I benefited a lot from it. I was exposed to a 
lot of interesting mathematics and met many interesting 
people, so in some sense being the national head coach 
is a way of giving back. I’ve always felt the responsibility 
to give back to the various places that helped me at some 
point and the Math Olympiad circuit is a huge one. 

I will rate the success of the Olympiad program by 
whether the participants end up being successful people. 
By this I am not talking about winning the Olympiad; I 
am talking about being successful in life. In fact, when 
I was offered to be the head coach, I warned the MAA 
[Mathematical Association of America] that we would 
most likely do worse because I would tell all the students 
that we were not going to focus on the Olympiad. We 
were going to think about the fact that there is a long way 
forward, there is lots of interesting mathematics, and at 
the national training program we would talk about higher 
mathematics as well as Olympiad mathematics and we 
were going to think very long term. The MAA was willing 
to take the risk on me anyway. We happened to win be-
cause of the fact that our students are really strong, but 
ultimately my goal is to have successful people come out. 

Diaz-Lopez: Traditionally the students who participate 
in the Math Olympiad are males. Do you have any ideas 
on how to increase diversity? 

Loh: Yes, I care a lot about this topic as well. There are 
some things being done right now. There are competitions 
where we encourage certain groups to participate. Those 
are generally started by people who have a designed goal, 
and they will try to boost the performance of students in 
these groups. I think that’s great; the more of these things 
there are, the better. Within the Math Olympiad we have 
programs to bring girls into the National Math Olympiad 
training program to increase the number of girls who have 
exposure to this kind of proof-type mathematics. Now to 

How big a container would be needed to hold gallons 
of milk lined up for twenty miles?

Po-Shen Loh taking a selfie with the 2015 USA team 
for the International Mathematical Olympiad, in front 
of the White House. That team placed first in the 
competition that year—the first time in twenty-one 
years that the USA team won the IMO. 

''I will rate the success of 
the Olympiad program by 
whether the participants 

end up being successful in 
life.''
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qualify for the International Math Olympiad, the first few 
exams are all purely computational, and then suddenly 
there is a proof-based exam. Most of the evaluation is done 
on questions that are different from Math Olympiad and 
future math questions. So we are making efforts toward 
changing that. 

But personally what I think will be effective is Expii, 
and that’s why I started building it. Integrated into the 
core of Expii is that for any given topic there are as many 
different explanations as anyone wants. My hope is that 
there will be more and more explanations that are good 
explanations and are written by people of diverse back-
grounds. Peers learn well from peers. In fact, it may be that 
the best explanation of the quadratic formula is written 
by a woman. Wouldn’t that be great? That would send a 
strong message. So I am hoping Expii will be effective at 
increasing diversity in the USA Math Olympiad program. 

Diaz-Lopez: Any final comment? 
Loh: I think math is extremely powerful. Everyone who 

has been trained in mathematics has been taught to think 
very creatively, to have a powerful way of reasoning ab-
stractly that can build from lemma to lemma to lemma. 
Mathematics is the core of all this thinking and logic, so 
we should encourage everyone to study mathematics. In 
fact, I often make a joke that we should have a rebranding 
campaign, we should not call what we do “mathematics.” 
Because right now if I go to the street and ask people “what 
is mathematics?” they will most likely say something like 
7*6 = 42. But mathematics is not memorizing algorithms, 
mathematics is thinking. So we should rebrand mathemat-
ics and call it thinking. Then nobody will be able to say, “I 
don’t like thinking, I have never tried thinking.”

Credits 
Page 2 and 3 photos, courtesy of Carnegie Mellon Uni-

versity.
Page 4 images, courtesy of expii.com.
Page 4 photo of Po-Shen Loh and the 2015 USA IMO team,  

courtesy of Po-Shen Loh.

Alexander Diaz-Lopez, having earned his PhD at the University of Notre 
Dame, is now visiting assistant professor at Swarthmore College. Diaz-Lopez 
was the first graduate student member of the Notices Editorial Board.
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http://expii.com
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WHAT IS. . .

a Leavitt path algebra?
Gene Abrams

Communicated by Cesar E. Silva

The first postcalculus theorem you encountered as an
undergraduate may well have been this: any two bases of
a finitely generated real vector space contain the same
number of vectors, called the dimension. The standard
verification of this result relies on being able to clear
nonzero coefficients, which is possible here because ℝ is
a field. When you take the direct sum 𝑉⊕𝑊 of two such
vector spaces, you get another one. A set with some such
associative addition (but not necessarily subtraction)
like ⊕, which has a zero element, is called a monoid.
Also, the dimensions of the vector spaces (a.k.a. “ranks”)
add under ⊕. So, recast somewhat more formally, the
theorem establishes that the monoid of finitely generated
free modules over ℝ behaves just like the monoid of
nonnegative integers ℤ+, with 𝑉 ↔ rank(𝑉). (We view {0}
as a vector space of dimension 0.)

Any ring 𝑅 whose finitely generated free modules
behave just like ℤ+ is said to have the IBN property
(for Invariant Basis Number). Many rings fail to have this
property. For example, let𝑆 consistof infinite realmatrices
with rows and columns indexed by the positive integers
and all but finitely many entries in each column equalling
0 (so that we still have matrix multiplication). Then
𝑆 ≅ 𝑆 ⊕ 𝑆 ∶= 𝑆2 by letting the odd columns correspond
to the first summand and the even columns to the second.
Using this, we easily get 𝑆𝑛 ≅ 𝑆 for all 𝑛, i.e., maximally
epic failure of IBN.

Then the natural question arises: are there rings for
which the behavior of the finitely generated free modules
lies somewhere in between the ℝ and 𝑆 extremes? Does
there exist, for example, a ring 𝑅 for which (as free
modules) 𝑅2 ≇ 𝑅 but 𝑅3 ≅ 𝑅? Well, suppose you have

Gene Abrams is professor of mathematics at the University of Col-
orado Colorado Springs. His email address is abrams@math.uccs.
edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.

DOI: http://dx.doi.org/10.1090/noti1414

a ring 𝑅 containing six elements 𝑥1, 𝑥2, 𝑥3, 𝑦1, 𝑦2, 𝑦3 that
multiply as follows:
(1) 𝑦𝑖𝑥𝑖 = 1,𝑦𝑗𝑥𝑖 = 0 (𝑗 ≠ 𝑖) and 𝑥1𝑦1 +𝑥2𝑦2 +𝑥3𝑦3 = 1.
Then the maps 𝑅 → 𝑅3 via 𝑟 ↦ (𝑟𝑥1, 𝑟𝑥2, 𝑟𝑥3) and 𝑅3 → 𝑅
via (𝑟1, 𝑟2, 𝑟3) ↦ 𝑟1𝑦1 + 𝑟2𝑦2 + 𝑟3𝑦3 are easily shown to
be inverses of each other, so that 𝑅3 ≅ 𝑅. (For one
direction: 𝑟 ↦ (𝑟𝑥1, 𝑟𝑥2, 𝑟𝑥3) ↦ 𝑟𝑥1𝑦1 + 𝑟𝑥2𝑦2 + 𝑟𝑥3𝑦3 =
𝑟(𝑥1𝑦1 + 𝑥2𝑦2 + 𝑥3𝑦3) = 𝑟 ⋅ 1𝑅 = 𝑟.) So your ring 𝑅 would
be a good candidate for such an “in between” ring. How
to find an example of such an 𝑅? EASY, just rig a ring
that contains elements which behave this way, e.g., by
taking the free associative algebra in the six variables and
imposing (modding out by) the relations (1). Then 𝑅3 ≅ 𝑅.
But how could you show that 𝑅2 ≇ 𝑅? THAT’S NOT SO
EASY. (Even showing that 𝑅 ≠ {0} is not so easy.)

In fact 𝑅2 ≇ 𝑅 (and much, much more) was established
by Bill Leavitt [2] in 1962. This 𝑅 is now called the Leavitt
algebra of type (1, 3). There is an analogous Leavitt
algebra of type (1, 𝑛) for each integer 𝑛 ≥ 2.

In deep, fundamental work from1974, George Bergman
described an explicit general construction which starts
with any appropriate monoid (along with some additional
data about that monoid) and produces a corresponding
algebra. The resulting algebra has the property that
the monoid of finitely generated projective modules
with operation ⊕ (which contains, and possibly equals,
the monoid of finitely generated free modules) for this
algebra behaves just like the given monoid. A special case
of the construction yields the Leavitt algebra of type (1, 𝑛)
by starting from the monoid
(2) 𝑀𝑛 = {0, 𝑥, 2𝑥,… , (𝑛 − 1)𝑥}
with the relation 𝑛𝑥 = 𝑥.

We now switch gears. Let Γ be a finite directed
graph with vertex set 𝑉. Consider the commutative
monoid 𝑀Γ generated by 𝑉, modulo relations of the
form 𝑣 = ∑{𝑟(𝑒) ∶ 𝑒 is an edge from 𝑣 to 𝑟(𝑒)} (assum-
ing that set is nonempty). For example, if Γ is the “rose
with 𝑛 petals” of Figure 1, then𝑀Γ is the monoid𝑀𝑛 of (2).
For general Γ, Bergman’s corresponding algebra for 𝑀Γ
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(with germane additional data) is called the Leavitt path
algebra of Γ. Familiar examples of Leavitt path algebras
include the algebra of 𝑛×𝑛matrices and the Laurent poly-
nomial algebra (generated by 𝑥 and 𝑥−1). More interesting
examples have perhaps unexpected behavior.
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Figure 1. This “rose” graph with 𝑛 petals yields the
monoid 𝑀𝑛 with relation 𝑛𝑥 = 𝑥 because the edges
which start at 𝑥 end back at 𝑥 with multiplicity 𝑛.

Leavitt path
algebras have
been used to

settle
long-standing

questions
about

apparently
unrelated
structures

Since the introduction of
Leavitt path algebras in 2005,
the research effort into their
structure has included a num-
ber of lines, e.g., the discovery
of conditions on the graph
which are equivalent to var-
ious ring conditions on the
associated Leavitt path alge-
bra, such as simplicity (no
nontrivial two-sided ideals), fi-
nite dimensionality, so-called
von Neumann regularity, and
primeness.

There is a tight (but not yet
completely well-understood)
connection between the Leavitt
path algebra and a 𝐶∗-algebra
associated with a graph. This
connection was an initial mo-
tivation for the study of Leavitt path algebras, and it
continues to drive one of the research lines. As well,
there is an extremely close connection between certain
Leavitt path algebras and structures arising in symbolic
dynamics. Results established about Leavitt path algebras
and their generalizations have been used to settle long-
standingquestions about apparently unrelated structures,
for example, infinite simple groups.

The key open question is tantalizingly easy to state: if
𝐸4 denotes the graph
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then is the Leavitt path algebra of 𝐸4 isomorphic to
the Leavitt algebra of type (1, 2) generated from the
monoid 𝑀2 given above in (2)? A more general version of
this question (the Algebraic Kirchberg Phillips Question)
currently lies at the heart of the subject. Many algebraists,
analysts, and dynamicists are working on its resolution.
Perhaps you’d like to join in?

See Abrams [1] for a fuller description of the subject.

Credit
Photo of Gene Abrams, courtesy of Gene Abrams.
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“[I]t’s easy to [lose sight of the reader] in 
writing nonfiction, when you’re trying to 
convey knowledge. You have to vividly 
conjure up someone who doesn’t know 
what you know. That’s hard. It’s hard, 
once you’ve understood something, to 
remember what it’s like not to understand 
it. Your whole sense of what’s obvious 
shifts, and you come, over time, to forget 
that there ever was a shift, and you have 
difficulty recalling your pre-shift state of 
mind.  But that’s the state of mind of your 
readers, and you have to work to make it 
vivid to yourself.”

 
— Rebecca Newberger Goldstein,

 in an interview with Rachel Toor,
Chronicle of Higher Education, 

October 6, 2015
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The AMS Graduate Student Blog, by and for math graduate students, includes puzzles and a variety of 
interesting columns.  blogs.ams.org/mathgradblog.

Tupper’s Self-Referential Formula
by Matthew Simonson, Northeastern University

In his humorous 2015 Numberphile video, Matt Parker 
discusses a remarkable formula by Jeff Tupper of the 
University of Toronto whose graph is the letters, num-
bers, and symbols in the formula itself.  More precisely, 
this formula:

How Failing to Meet My Goals Made Me Happier
by Lila Greco, Cornell University

At the beginning of this semester I set some goals for 
myself,…things like “be on campus and working 9–5 every 
day,” “close your laptop by 10 pm every night,” and “don’t 
do homework in bed—use a desk like a real human.” Need-
less to say I failed to meet just about all of these goals…
yet I think I have succeeded in becoming a healthier and 
happier version of myself, just not in the ways I expected.

The biggest change in my emotional well-being came 
from really establishing friendships. I started making more 
time for friends and the activities that make me happy. I 
sometimes went to karaoke on a weeknight….

Part of making time for fun activities meant learning 
when to put my work away and say “no more.” … Accept-
ing the fact that I might not finish my homework actually 
made me much less anxious about working on it…. 

Lastly, I started exercising regularly this semester…. I 
got into new activities by signing up for phys ed classes 
and by exercising with friends…

I am by no means a perfect grad student (after all, 
nobody is). I have bad days and weeks when I’m really 
stressed out. I still procrastinate and wish I’d managed my 
time better. And toward the end of the semester I didn’t 
get many workouts in. But I’m learning that an important 
part of being a successful grad student is being a happy 
grad student, and a happy grad student I most certainly 
am.

produces this graph:

[See the Graduate Student Blog post for more information, 
thanks to Nelly Cheboi, and advice on how to plot your 
own name.]

Matthew Simonson is a second-
year Network Science doctoral 
student at Northeastern Univer-
sity in Boston and Editor-in-Chief 
of the Graduate Student Blog. 

Lila Greco is a second-year 
graduate student at Cornell 
University. Ph
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The AMS Graduate Student Blog, by and for math graduate students, includes puzzles and a variety of 
interesting columns. May 2016 posts include those sampled below.  blogs.ams.org/mathgradblog.

http://blogs.ams.org/mathgradblog
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COMMUNICATION

Snapshots of Modern Mathematics
from Oberwolfach: Writing about
Mathematics for aWide Audience
Carla Cederbaum and Andrew Cooper

Each week, renowned mathematicians meet at the Math-
ematisches Forschungsinstitut Oberwolfach (MFO) in
Germany to discuss current research topics and de-
velop new mathematical ideas. In 2013, the MFO, under
its director Gerhard Huisken, started a project making
the topics discussed at the MFO accessible to a wider
audience, beyond the mathematical community. This
project is called snapshots of modern mathematics from
Oberwolfach.

The Goals of the Snapshot Project
The snapshot project has the goal of communicating
modern mathematical research to what we call a wide au-
dience—mathematics teachers, mathematically interested
high school students, science journalists, andmore gener-
ally those outside of the world of mathematical research
who have an interest in understanding what is going
on inside of it. We aim to demonstrate through many
different examples that mathematics and mathematical
research are fascinating, elegant, and diverse. The snap-
shots illustrate and explain the manifold applications of
mathematics to other scholarly disciplines, and at the
same time present and illuminate the character of the
different areas of mathematics.

The diversity of authors and their perspectives on
mathematics allow readers to gain an impression of

Carla Cederbaum is senior editor of the snapshots project. She is
junior-professor in the mathematics department at the Univer-
sity of Tübingen in Germany. Her email address is cederbaum@
mfo.de.

Andrew Cooper is snapshots junior editor. He holds the post of
teaching assistant professor in the department of mathematics
at North Carolina State University. His email address is andrew.
cooper@math.ncsu.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1407

what mathematicians strive for, and what motivates and
inspires them. We want to show how mathematicians
think and which ideas they find especially fascinating.
Most of all, though, we want to make the readers curious
about modern mathematics and mathematical research
and maybe even encourage some students to study
mathematics.

We also have the goal of supporting the mathematical
community in communicating suitable research results
and methods to a wide audience. As one snapshot author
described his experiences participating in the project:
“When writing a snapshot, one is forced to leave the
mathematical ‘autism’ and to look at the content from a
totally new perspective.”

The Snapshots
Selected volunteers from each of the weekly scientific pro-
grams at the MFO write short snapshots of 8–12 A5 pages
explaining suitable topics from their respective research
areas as accessibly and understandably as possible with-
out assuming much previous knowledge. The snapshots
are then edited by a team of junior editors. These editors
are students and researchers in mathematics. They are
especially experienced in simplifying complex issues and
bridging the gaps of knowledge to reach mathematics
teachers and high school students.

After scientific refereeing by the organizers of the
respective scientific programs, the snapshots are pub-
lished under a Creative Commons License, available free
of charge. The website provides an RSS feed which sends
notifications whenever new snapshots appear. The snap-
shots are also distributed on the mathematics platform
www.imaginary.org. Volunteers from the IMAGINARY
Community have already begun to translate snapshots
into other languages such as German, French, and Span-
ish. The translated snapshots are again published on the
IMAGINARY platform, and announced via social media.
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The snapshots are tagged with one or several Mathe-
matical subjects and possible Connections to other fields
are highlighted. This helps visualize the various mathe-
matical areas, their interconnections, and connections to
other fields such as biology or physics.

In addition to the snapshot Special values of zeta
functions and areas of triangles by Jürg Kramer and Anna-
Maria von Pippich appearing in this issue (p. 917), some
titles of snapshots so far are: Swarming robots (Magnus
Egerstedt), Domino tilings of the Aztec Diamond (Juanjo
Rué), and Swallowtail on the shore (Ragnar-Olaf Buchweitz,
Eleonore Faber).

Using the Snapshots on Your Campus
Because snapshots are short, engagingly written, and
require very little background, they admit a variety of
educational uses. For example, the snapshots provide a
way to answer the perennial student questionsWhat is this
good for? and Why should I be interested in this? without
pointing that student to another textbook. The snapshots
give an indication of the variety of mathematical fields
and the different flavors they have, so they can be used
as an advising tool as well. The snapshots also give a
glimpse into what the world of mathematical research is
like, so a beginning student who knows she is interested
in mathematical research but does not know much about
it and is curious can pick up some insights.

A handful of printed snapshots, saddle-stapled, would
make a great addition to a recruitment table at a major
fair or event targeted at high school students. They can
also be shared by your department, college, or university
website or social media presence.

Writing a Snapshot
Snapshots are not quite like the other writing that most
mathematicians do on a regular basis. Unlike a journal
article, the snapshot is written for readers who may be
unfamiliar with not only the mathematical content being
described, but also mathematical research in general.
Unlike a textbook, the snapshot does not have space for
extensive didactics, and the target audience may not have
the intrinsic or extrinsic motivation that many textbook
users do to keep reading.

One key feature of the snapshots project is an under-
standing that this style of outreach writing is different
from the writing that most mathematicians are very good
at doing, so it is reasonable to expect they may need
some occasional assistance or advice. That is where the
editorial staff comes in: we are available to work with the
authors of snapshots on issues of audience, exposition,
and appropriateness, in addition to style and formatting.

Some of the particular advice we give to authors applies
to mathematical outreach more generally as well:

be modern: Snapshots are about mathematical re-
search, not just exposition about important ideas
in mathematics. Most snapshots do contain a histor-
ical overview of and background material about the
subject, but this should be targeted at bringing the
reader up to speed to get an impression of what is
going on.

keep your audience in mind: Most educated people—
even those who would go out of their way to read
about current mathematical research—have never
heard of even such basic notions as a vector space or
a number field. These ideas will need to be explained,
if not formally defined. As a rule of thumb, it might
help to recall what you knew when you were in the
earliest stages of your mathematical interest.

trigger prior knowledge to capture the reader: Try to
findan intersectionof knowledgebetweenyouand the
target audience and build on something they might
know. Is there a good metaphor for an idea you want
to explain? Can you think of an everyday analogy or
example? Youmight find it useful to picture someone
specific such as your children, your favorite high
school teacher, or your first year students, and try
to get across to them what your research field is all
about. What would fascinate or surprise them? What
would you like them to take away?

If the material you present has interesting applica-
tions or connections to other areas, mention these in
your snapshot—be it in the form of a short paragraph,
a reference, a web link, or a picture. If your snapshot
focuses on applications of mathematics, please make
sure to also present (some aspects of) the mathemat-
ics involved, as our readers are very curious to learn
about the mathematical methods, as well.

mind the jumps: One of the most common ways the
editorial staff helps might be described in terms of
continuity: there should not be any large jumps in
the level of mathematical sophistication required of
the reader. Remember that one small step to you
may represent a large jump for nonmathematicians.
Try to avoid dramatically changing gears. If you do
need to make a leap, tell the reader how they should
bridge the gap: Are you generalizing something you
explained already? Which aspects remain central, and
which are given up? What is the picture the reader
should keep in mind?

be comfortable with a bit of informality and impreci-
sion: Remember that the goal is to get the reader
to understand the main strokes. For example, formal
definitions are not likely to be that helpful to the
reader, so you may need to find an informal way to
state them. There are some details and hypotheses
that may need to be swept under the rug. You can let
the reader know you are doing this—it may in fact
give you an opportunity to communicate the fact that
mathematicians’ obsession with detail is one of the
forces that drives progress in mathematics. If you
would like to label ideas where you are being slightly
sloppy, we suggest you use phrases like the following:
“The main idea is…,” “Neglecting some details,…”, “A
good picture of the situation is…”

be comfortable with a bit of redundancy and explic-
itness: Formal mathematical writing is often terse,
dense, and minimal, but sometimes in expository
writing things need to be spelled out. Saying the same
thing in a few different ways may be a waste of space
in a journal article, but in a snapshot it may mean
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that the message gets across to and sticks with more
readers.

keep it simple, short, vivid, and structured: Your read-
ers are probably not familiar with reading scientific
texts. Besides, they might not be native speakers of
English. Your readers will find it easier to understand
your snapshot if your formulations are

• simple, which means using common terms and
sentence structures.

• short, which means using short sentences with
few subordinate clauses.

• vivid, which means providing examples and
metaphors, using active rather than passive for-
mulations, and expressing your thoughts with
verbs rather than with nouns.

• structured, which means providing an overview
and a summary, and dividing the text into
sections with meaningful subheadings.

be approachable: Approachability is one of the most
challenging aspects of writing a snapshot. For ex-
ample, most journal article abstracts are a simple
distillation of the main points of the article. But the
abstract of a snapshot is more like an invitation: the
abstracts are published as blurbs on the IMAGINARY
website. So the abstract is the author’s first and best
chance to catch a reader’s eye. The same reasoning
applies to the title of the snapshot. One way to be
approachable is to be a bit mysterious.

be respectful: Readers, especially educated readers,
can tell when they are being talked down to. A lack of
experience with mathematically sophisticated ideas
does not entail a lack of experience with sophisticated
language, or with other important human endeavors.
In fact we expect many of our readers to be interested
inandknowledgable aboutother sciences, philosophy,
history, et cetera.

be individual: Many of our snapshots show not only
the author’s mathematical interests and tastes, but
also give a glimpse of their style and personality. Let
yourself shine through!

We hope that these suggestions will be useful also for
writing about mathematics for a wide audience in general.
Maybe you even got interested in writing a snapshot—feel
free to contact the organizers of your next meeting when
you come to Oberwolfach.

Support and Awards
The snapshot project was presented at the International
Congress of Mathematicians in Seoul on the panel Mathe-
matics communication for the future in 2014 and has been
presented at several national and international science
communication events, including the International Falling
Walls Lab Finals 2015 in Berlin.

The snapshots of modern mathematics from Oberwol-
fach started as part of the project “Oberwolfach meets
IMAGINARY,” funded by the Klaus Tschira Founda-
tion. The project is also supported by the Oberwolfach
Foundation and the MFO.

Credits
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Snapshots of Modern Mathematics
from Oberwolfach: Special Values of
Zeta Functions and Areas of Triangles

Jürg Kramer and Anna-Maria von Pippich

Some Recollections of the Rational Numbers
The Rational Numbers and Their Countability
A rational number is given as a fraction 𝑎

𝑏 , where 𝑎,𝑏
belong to the set of integers ℤ and 𝑏 is nonzero. However,
two rational numbers 𝑎

𝑏 and 𝑎′
𝑏′ are equal if the relation

𝑎′𝑏 = 𝑎𝑏′ holds. This allows us to represent any rational
number uniquely in its reduced form as 𝑎

𝑏 , where 𝑎 ∈ ℤ
and 𝑏 ∈ ℤ>0 with greatest common divisor (𝑎, 𝑏) equal to
1; in other words, the set of rational numbers ℚ is given
as

ℚ = {𝑎
𝑏 | (𝑎, 𝑏) ∈ ℤ× ℤ>0, (𝑎, 𝑏) = 1}.

The set of rational numbers is known to be countable,
since we can enumerate the rational numbers in the
well-known manner shown in Figure 1.

However, this counting process has the disadvantage
that one rational number can occur several times. It is
desirable to provide a counting procedurewhich lists each
rational number exactly once. This will be done in the
next subsection introducing the so-called Stern–Brocot
tree, for which we refer to [7].

The Stern–Brocot Tree
The Stern–Brocot tree was discovered independently by
the German number theorist Moritz Stern in 1858 and by
the French clockmaker Achille Brocot in 1861.
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common divisor (a, b) equal to 1; in other words, the set of rational numbers Q
is given as

Q =
;

a

b

---- (a, b) œ Z ◊ Z
>0, (a, b) = 1

<
.

The set of rational numbers is known to be countable, since we can denumber
the rational numbers in the following well-known manner:
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Figure 1: The countability of Q.

However, this counting process has the disadvantage that one rational number
can occur several times. Therefore, it is desirable to provide a counting procedure
which lists each rational number exactly once. This will be done in the next
subsection introducing the Stern–Brocot tree, for which we refer to [5].

1.2 The Stern–Brocot tree

The Stern–Brocot tree was discovered independently by Moritz Stern (1858)
and Achille Brocot (1861). Stern was a German number theorist, while Brocot
was a French clockmaker who used the Stern–Brocot tree to design systems of
gears with a gear ratio close to some desired value.

In order to construct the Stern–Brocot tree, we define the mediant of two
rational numbers a

b

and c

d

by

a

b

ü c

d

:= a + c

b + d

.

2

Figure 1. The countability of ℚ.

In order to construct the Stern–Brocot tree, we define
the mediant of two rational numbers 𝑎

𝑏 and 𝑐
𝑑 by

𝑎
𝑏 ⊕ 𝑐

𝑑 ∶= 𝑎+ 𝑐
𝑏+ 𝑑.

The vertices of the Stern–Brocot tree will be determined
by positive rational numbers, starting with 1/1 on the 0-th
level. A vertex of the tree that is labeled by the positive
rational number 𝑎/𝑏 gives rise to two new vertices by
taking the mediant of 𝑎/𝑏 with the nearest rational
number to the left and to the right of 𝑎/𝑏, respectively,
already constructed in the tree (including 0/1 and 1/0,
which do not belong to the tree). For example, the rational
number 2/3 gives rise to the two new vertices 3/5 and
3/4, since 3/5 is the mediant of 2/3 and 1/2, which is
nearest to 2/3 to the left, while 3/4 is the mediant of
2/3 and 1/1, which is nearest to 2/3 to the right. The
resulting binary tree is depicted in Figure 2.

As indicated in Figure 2, it is convenient to keep
track of all the rational numbers constructed in this way
by successively copying them to the next level of the
construction. On each level (starting with the 0-th level)
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The vertices of the Stern–Brocot tree will be determined by positive rational
numbers. A vertex of the tree, corresponding to the positive rational number
a/b, gives rise to two new vertices obtained by taking the mediant of the
nearest rational number to the left and to the right of a/b, respectively, already
constructed in the tree (including 0/1 and 1/0, which do not belong to the tree).
For example, the rational number 2/3 gives rise to the two new vertices 3/5
and 3/4, since 3/5 is the mediant of 2/3 and 1/2, which is nearest to 2/3 to
the left, while 3/4 is the mediant of 2/3 and 1/1, which is nearest to 2/3 to the
right, respectively. The resulting binary tree can be depicted as follows:
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Figure 2: The Stern–Brocot tree.

As indicated in the figure above, it is convenient to keep track of all the
rational numbers constructed in this way, by successively copying them to the
next level of the construction. On each level (starting with the 0-th level) we
thus collect the rational numbers constructed so far in a strictly ordered manner
from left to right, starting with 0/1 and ending with 1/0 (which is not a rational
number, but rather a quantity being larger than any positive rational number).
In the sequel we will call two rational numbers on the same level, which are
next to each other, neighboring fractions.

1.3 Proper t ies of the Stern–Brocot tree

We now list and prove some of the main properties of the Stern–Brocot tree.
(1) We claim, that if a

b

<

c

d

are two neighboring fractions on the same level
of the Stern–Brocot tree, then the following inequalities involving the mediant
hold on the next level:

a

b

<

a

b

ü c

d

<

c

d

.

In order to prove these inequalities, we interprete the fractions a

b

and c

d

as slopes
of straight lines through the origin of the x, y-plane. It is then immediately

3

Figure 2. The Stern–Brocot tree.

we thus collect the rational numbers constructed so far
in a strictly ordered manner from left to right, starting
with 0/1 and ending with 1/0 (which is not a rational
number, but can be thought of as a quantity larger than
any positive rational number). In the sequel we will call
two rational numbers neighboring fractions if they are
next to each other on the same level in the tree.

Properties of the Stern–Brocot Tree
We now list and prove some of the main properties of the
Stern–Brocot tree.

(1) We claim that if 𝑎
𝑏 < 𝑐

𝑑 are two neighboring fractions
on the same level of the Stern–Brocot tree, then the
following inequalities involving the mediant hold on the
next level:

𝑎
𝑏 < 𝑎

𝑏 ⊕ 𝑐
𝑑 < 𝑐

𝑑 .

In order to prove these inequalities, we interpret the
fractions 𝑎

𝑏 and 𝑐
𝑑 as slopes of straight lines through the

origin of the 𝑥,𝑦-plane. It is then immediately checked
that the straight line through the origin with slope 𝑎

𝑏 ⊕ 𝑐
𝑑

lies between the lines with slopes 𝑎
𝑏 and 𝑐

𝑑 , respectively.
(We recommend you make a sketch to convince yourself
of this!)

(2) We claim that if 𝑎
𝑏 < 𝑐

𝑑 are two neighboring fractions
on the same level of the Stern–Brocot tree, then the
equation 𝑏𝑐 − 𝑎𝑑 = 1 holds. This is easily seen by
induction on the level: On the 0-th level, the claim is
obviously true. Let us thus assume that the claim holds
on the 𝑛-th level for the neighboring fractions 𝑎

𝑏 < 𝑐
𝑑 .

Passing to the (𝑛 + 1)-st level the proof of the previous
claim leads to the neighboring fractions

𝑎
𝑏 < 𝑎+ 𝑐

𝑏+ 𝑑 < 𝑐
𝑑 ,

for which we compute (using the induction hypothesis)

𝑏(𝑎 + 𝑐) − 𝑎(𝑏 + 𝑑) = 𝑏𝑐− 𝑎𝑑 = 1,
(𝑏 + 𝑑)𝑐 − (𝑎+ 𝑐)𝑑 = 𝑏𝑐− 𝑎𝑑 = 1.

This completes the induction step.
(3) By what we have just shown, we find that the

fractions occurring in the Stern–Brocot tree are always
positive rational numbers in reduced form. It is not hard
to see that every positive rational number occurs in the
Stern–Brocot tree. Thus, we have established a bijection
between the positive rational numbers and the vertices
of the Stern–Brocot tree.

Special Values of the Riemann Zeta Function
The Computation of 𝜁(2)
The Riemann zeta function is defined as the series

𝜁(𝑠) ∶=
∞

∑
𝑛=1

1
𝑛𝑠 ,

where 𝑠 ∈ ℂ with Re(𝑠) > 1. In this subsection our aim is
to compute the special value 𝜁(2). We will complete this
task by relating 𝜁(2) to the area of two triangles; we will
follow the article [8].

To do this, we start by rewriting the term 1/𝑛2 (𝑛 ∈ ℤ>0)
in the form

1
𝑛2 = −1

𝑛 ⋅ 𝑒−𝑛𝑥

𝑛 |
∞

0
=

∞

∫
0

𝑒−𝑛𝑥

𝑛 d𝑥.(1)

Thus, the term 1/𝑛2 equals the area of the region to the
right of the 𝑦-axis between the exponential curve defined
by the equation 𝑦 = 𝑒−𝑛𝑥/𝑛 and the 𝑥-axis; see Figure 3.
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Figure 3: 1/n

2 as area of an exponential curve.

Therefore, the value of the series
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Figure 4: ’(2) as a sum of areas of curved triangles.

Using the well-known Taylor expanison for the logarithm function
Œÿ

n=1
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= ≠ log(1 ≠ e

≠x)
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Figure 3. 1/𝑛2 as the area below an exponential curve.

Therefore, the value of the series

𝜁(2) = 1+ 1
22 + 1

32 +⋯+ 1
𝑛2 +⋯

can geometrically be visualized as depicted in Figure 4.
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’(2) = 1 + 1
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Using the well-known Taylor expanison for the logarithm function
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Figure 4. 𝜁(2) as a sum of areas of curved triangles.
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Using the well-known Taylor expansion for the loga-
rithm function

∞

∑
𝑛=1

𝑒−𝑛𝑥

𝑛 = − log(1 − 𝑒−𝑥)

in conjunction with relation (1), we obtain

𝜁(2) =
∞

∑
𝑛=1

1
𝑛2 =

∞

∑
𝑛=1

∞

∫
0

𝑒−𝑛𝑥

𝑛 d𝑥 =
∞

∫
0

∞

∑
𝑛=1

𝑒−𝑛𝑥

𝑛 d𝑥

= −
∞

∫
0

log(1 − 𝑒−𝑥)d𝑥.

This proves that 𝜁(2) equals the area of the region 𝐴
determined by the curve 𝐶 defined by the equation

𝐶∶ 𝑒−𝑦 + 𝑒−𝑥 = 1
in the 𝑥,𝑦-plane for 0 ≤ 𝑥 < ∞; see Figure 5. In order to

in conjunction with relation (1), we obtain

’(2) =
Œÿ

n=1

1
n

2 =
Œÿ

n=1

Œ⁄

0

e

≠nx

n

dx =
Œ⁄

0

Œÿ

n=1

e

≠nx

n

dx

= ≠
Œ⁄

0

log(1 ≠ e

≠x) dx.

This proves that ’(2) equals the area of the region A determined by the curve
C defined by the equation

C : e

≠y + e

≠x = 1

in the x, y-plane for 0 Æ x < Œ.

A

x

y

Figure 5: ’(2) as area of the region A.

In order to compute the area of A, we make the change of variables

(–, —) ‘æ (x, y) = Ï(–, —) :=
3

log
3

sin(– + —)
sin(–)

4
, log

3
sin(– + —)

sin(—)

44

from the –, —-plane to the x, y-plane. By the integral transformation formula,
we then derive

area(A) =
⁄⁄

A

dx dy =
⁄⁄

B

---- det
3

ˆÏ

ˆ–

,

ˆÏ

ˆ—

4---- d– d— ,

where B denotes the region in the –, —-plane which is mapped bijectively to the
region A in the x, y-plane by the map Ï. A straightforward calculation shows
that the determinant of the Jacobian of Ï is given by

det
3

ˆÏ

ˆ–

,

ˆÏ

ˆ—

4
=

----
cot(– + —) ≠ cot(–) cot(– + —)

cot(– + —) cot(– + —) ≠ cot(—)

---- = 1,

6

Figure 5. 𝜁(2) as area of the region 𝐴.

compute the area of 𝐴, we make the change of variables
(𝛼,𝛽) ↦ (𝑥,𝑦) = 𝜑(𝛼,𝛽)

∶= ( log(sin(𝛼+ 𝛽)
sin(𝛼) ), log(sin(𝛼+ 𝛽)

sin(𝛽) ))

from the 𝛼,𝛽-plane to the 𝑥,𝑦-plane. By the integral trans-
formation formula (a two-dimensional generalization of
integration by substitution), we then derive

area(𝐴) = ∬
𝐴

d𝑥d𝑦 = ∬
𝐵

|det(𝜕𝜑
𝜕𝛼 , 𝜕𝜑𝜕𝛽 )|d𝛼d𝛽 ,

where 𝐵 denotes the region in the 𝛼,𝛽-plane which is
mapped bijectively to the region 𝐴 in the 𝑥,𝑦-plane by
the map 𝜑. A straightforward calculation shows that the
determinant of the Jacobian of 𝜑 is given by

det(𝜕𝜑
𝜕𝛼 , 𝜕𝜑𝜕𝛽 )

= |cot(𝛼+ 𝛽) − cot(𝛼) cot(𝛼+ 𝛽)
cot(𝛼+ 𝛽) cot(𝛼+ 𝛽) − cot(𝛽)| = 1,

using the addition formula
cot(𝛼+ 𝛽) = (cot(𝛼) cot(𝛽) − 1)/(cot(𝛼) + cot(𝛽))

for the cotangent. Furthermore, it can be shown that
the region 𝐵 is given as the union of the following two
triangles:

𝐵1 ∶= {(𝛼,𝛽) | 0 ≤ 𝛼 ≤ 𝜋
3 ; 𝛼 ≤ 𝛽 ≤ 𝜋

2 − 𝛼
2 },

𝐵2 ∶= {(𝛼,𝛽) | 0 ≤ 𝛽 ≤ 𝜋
3 ; 𝛽 ≤ 𝛼 ≤ 𝜋

2 − 𝛽
2} ,

as depicted in Figure 6. Using

using the addition formula cot(– + —) = (cot(–) cot(—) ≠ 1)/(cot(–) + cot(—))
for the cotangent. Furthermore, it is shown that the region B is given as the
union of the following two triangles

B1 :=
Ó

(–, —)
--- 0 Æ – Æ fi

3 ; – Æ — Æ fi

2 ≠ –

2

Ô
,

B2 :=
Ó

(–, —)
--- 0 Æ — Æ fi

3 ; — Æ – Æ fi

2 ≠ —

2

Ô
,

fi

2

fi

2

B1

B2

fi

3

fi

3

–

—

Ï

log(2)

log(2)

x

y

Figure 6: ’(2) as area of the two triangles B1 and B2.

as depicted in Figure 6. Using

area(B1) = 1
2 · fi

2 · fi

3 = area(B2),

we obtain

’(2) = area(A) = area(B) = area(B1) + area(B2) = fi

2

6 ,

which is the well-known value already determined by L. Euler in his solution to
the “Basler Problem”.

2.2 The value ’(2) as volume of a modul i space

The special value ’(2) of the Riemann zeta function has another geometric
interpretation, namely as the volume of the moduli space A1 of elliptic curves,
i.e., of smooth projective curves of genus g = 1. This means that the points
of A1 are in bijection with the isomorphism classes of elliptic curves over C;
the bijection is given by assigning to the point [z] œ A1 the isomorphism class
of the elliptic curve C/Z ü z Z. Therefore, A1 can be realized as the quotient
space SL2(Z)\H, where SL2(Z) is the modular group acting by fractional linear

7

Figure 6. 𝜁(2) as area of the two triangles 𝐵1 and 𝐵2.

area(𝐵1) =
1
2 ⋅ 𝜋

2 ⋅ 𝜋
3 = area(𝐵2),

we obtain

𝜁(2) = area(𝐴) = area(𝐵) = area(𝐵1) + area(𝐵2) =
𝜋2

6 ,

which is the well-known value already determined by the
Swiss mathematician Leonhard Euler (1707–1783) in his
solution to the so-called “Basel Problem.”

Interpreting 𝜁(2) as Volume of a Moduli Space
The special value 𝜁(2) of the Riemann zeta function has
another geometric interpretation; namely, it also gives the
volume of the moduli space A1 of elliptic curves, that is,
of the moduli space of smooth projective curves of genus
𝑔 = 1. More specifically, this means that the points of A1
are in bijection with the isomorphism classes of elliptic
curves overℂ, the bijection being given by assigning to the
point [𝑧] ∈ A1 the isomorphism class of the elliptic curve
ℂ/(ℤ⊕ℤ𝑧). Therefore, A1 can be realized as the quotient
space SL2(ℤ)\ℍ, where SL2(ℤ) is themodular group acting
by fractional linear transformations on the hyperbolic
upper half-plane ℍ ∶= {𝑧 = 𝑥 + 𝑖𝑦 ∈ ℂ|𝑦 > 0}. It is
known that the quotient space SL2(ℤ)\ℍ is in continuous
bijection with the fundamental domain

F ∶= {𝑧 = 𝑥+ 𝑖𝑦 ∈ ℍ| − 1/2 < 𝑥 ≤ 1/2, 𝑥2 +𝑦2 ≥ 1}
depicted in Figure 7.

transformations on the hyperbolic upper half-plane H := {z = x+iy œ C | y > 0}.
It is known that the quotient space SL2(Z)\H is in bijection to the fundamental
domain

F := {z = x + iy œ H | ≠ 1/2 < x Æ 1/2, x

2 + y

2 Ø 1},

depicted below.

y

x

≠ 1
2

1
2

iŒ

i

e

2fii

3

F

Figure 7: Fundamental domain F of SL2(Z) in H.

By means of these identifications, the volume of A1 with respect to the
normalized hyperbolic metric dµ1 can be computed as

vol(A1) =
⁄

A1

dµ1 = 1
4fi

+1/2⁄

≠1/2

Œ⁄

Ô
1≠x

2

dx · dy

y

2 = 1
4fi

+1/2⁄

≠1/2

1Ô
1 ≠ x

2 dx

= 1
4fi

· arcsin(x)
----
+1/2

≠1/2
= 1

2fi

2 ’(2),

recalling the identity ’(2) = fi

2
/6 from subsection 2.1. Using the functional

equation of the Riemann zeta function

fi

≠s/2�
3

s

2

4
’(s) = fi

≠(1≠s)/2�
3

1 ≠ s

2

4
’(1 ≠ s),

the formula for the volume of A1 can be rewritten in the simplified form

vol(A1) = ≠’(≠1) . (2)

8

Figure 7. Fundamental domain F for SL2(ℤ) acting on
ℍ.

By means of these identifications, the volume of A1
with respect to the normalized hyperbolic metric d𝜇1 can
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be computed as

vol(A1)

= ∫
A1

d𝜇1 = 1
4𝜋

+1/2

∫
−1/2

∞

∫
√1−𝑥2

d𝑥 ∧ d𝑦
𝑦2 = 1

4𝜋

+1/2

∫
−1/2

1
√1− 𝑥2

d𝑥

= 1
4𝜋 ⋅ arcsin(𝑥)|

+1/2

−1/2
= 1

2𝜋2 𝜁(2),

recalling the identity 𝜁(2) = 𝜋2/6 from the subsection
“The Computation of 𝜁(2).” Using the functional equation
of the Riemann zeta function

𝜋−𝑠/2Γ( 𝑠
2)𝜁(𝑠) = 𝜋−(1−𝑠)/2Γ(1 − 𝑠

2 )𝜁(1 − 𝑠),

the formula for the volume of A1 can be rewritten in the
simplified form

vol(A1) = −𝜁(−1).(2)

Special Values of the Mordell–Tornheim Zeta
Function
The Setup
The Mordell–Tornheim zeta function is defined as the
double series

𝜁MT(𝑠1, 𝑠2; 𝑠3) ∶=
∞

∑
𝑚,𝑛=1

1
𝑚𝑠1𝑛𝑠2(𝑚+ 𝑛)𝑠3 ,

where 𝑠1, 𝑠2, 𝑠3 ∈ ℂwith Re(𝑠1) ≥ Re(𝑠2) ≥ Re(𝑠3) > 1 (see
[5]). In this section our aim is to compute the special value

𝜁MT(2, 2; 2) =
∞

∑
𝑚,𝑛=1

1
𝑚2𝑛2(𝑚+ 𝑛)2 .

We will be able to do this by relating the special value
𝜁MT(2, 2; 2) to the area of the region 𝐹 determined by the
curve 𝐶 defined by the equation

𝐶∶ √𝑦+√𝑥 = 1

in the 𝑥,𝑦-plane for 0 ≤ 𝑥 ≤ 1; see Figure 8. Using

3 Special values of the Mordel l -Tornheim zeta funct ion

3.1 The set-up

The Mordell-Tornheim zeta function is defined as the double series (see [4])

’MT(s1, s2; s3) :=
Œÿ

m,n=1

1
m

s1
n

s2(m + n)s3
,

where s1, s2, s3 œ C with Re(s1) Ø Re(s2) Ø Re(s3) > 1. In this section we aim
at computing the special value

’MT(2, 2; 2) =
Œÿ

m,n=1

1
m

2
n

2(m + n)2 .

We will be able to complete this task by relating the special value ’MT(2, 2; 2)
to the area of the region F determined by the curve C defined by the equation

C : Ô
y +

Ô
x = 1

in the x, y-plane for 0 Æ x Æ 1. Using integration it is easy to compute the area

x

y

F

Figure 8: The area of the region F .

of F simply as

area(F ) =
1⁄

0

(1 ≠
Ô

x)2 dx =
1⁄

0

(1 ≠ 2
Ô

x + x) dx

=
3

x ≠ 4
3x

3/2 + 1
2x

2
4----

1

0
= 1

6 .

9

Figure 8. The area of the region 𝐹.

integration it is easy to compute the area of 𝐹 simply as

area(𝐹) =
1

∫
0

(1 −√𝑥)2d𝑥 =
1

∫
0

(1 − 2√𝑥+ 𝑥)d𝑥

= (𝑥− 4
3𝑥

3/2 + 1
2𝑥

2)|
1

0
= 1

6 .

The Computation of 𝜁MT(2, 2; 2)
In order to compute 𝜁MT(2, 2; 2), we will interpret it as the
area of the region 𝐹. For this purpose we will approximate
the region 𝐹 by triangles Δ𝑚,𝑛 parametrized by positive
coprime integers 𝑚,𝑛 determined by the Stern–Brocot
tree. More specifically, we consider on each level (starting
with the 0-th level) all neighboring fractions 𝑎

𝑏 < 𝑐
𝑑 in

the Stern–Brocot tree. For convenience in the subsequent
calculations, we rewrite these fractions in the form

𝑎
𝑏 = 𝑚′

𝑚−𝑚′ and 𝑐
𝑑 = 𝑛′

𝑛− 𝑛′(3)

by setting 𝑚′ ∶= 𝑎,𝑚 ∶= 𝑎 + 𝑏 and 𝑛′ ∶= 𝑐,𝑛 ∶= 𝑐 + 𝑑.
Since 𝑎

𝑏 < 𝑐
𝑑 are neighboring fractions in the Stern–Brocot

tree, we have the relation

𝑚′𝑛−𝑚𝑛′ = 𝑎(𝑐 + 𝑑) − (𝑎+ 𝑏)𝑐 = −1,(4)

using observation (2) from the subsection “Properties of
the Stern–Brocot Tree.” In order to obtain the desired
triangles Δ𝑚,𝑛, we need the successor of (3) in the Stern–
Brocot tree on the next level, which is given as the
mediant

𝑚′ +𝑛′

(𝑚−𝑚′) + (𝑛− 𝑛′) = 𝑚′ +𝑛′

(𝑚+ 𝑛) − (𝑚′ +𝑛′) .(5)

We next consider the three lines whose slopes are deter-
mined by the negative reciprocals of the fractions (3), (5)
and which are tangent to the curve 𝐶 in the points

𝑇1 ∶= (𝑚′2

𝑚2 , (𝑚−𝑚′)2
𝑚2 ),

𝑇2 ∶= (𝑛′2

𝑛2 , (𝑛 − 𝑛′)2
𝑛2 ),

𝑇3 ∶= ((𝑚′ +𝑛′)2
(𝑚+ 𝑛)2 , ((𝑚+ 𝑛) − (𝑚′ +𝑛′))2

(𝑚+ 𝑛)2 ),

respectively. These three lines are explicitly given by the
formulae

𝑡1(𝑥) ∶= −𝑚−𝑚′

𝑚′ 𝑥 + 𝑚−𝑚′

𝑚 ,

𝑡2(𝑥) ∶= −𝑛− 𝑛′

𝑛′ 𝑥 + 𝑛− 𝑛′

𝑛 ,

𝑡3(𝑥) ∶= −(𝑚+𝑛) − (𝑚′ +𝑛′)
𝑚′ +𝑛′ 𝑥 + (𝑚+𝑛) − (𝑚′ +𝑛′)

𝑚+ 𝑛 ,

respectively. The triangle Δ𝑚,𝑛 is now determined by the
three intersection points 𝑃1, 𝑃2, 𝑃3 of the lines 𝑡1(𝑥) with
𝑡2(𝑥), 𝑡1(𝑥) with 𝑡3(𝑥), and 𝑡2(𝑥) with 𝑡3(𝑥), respectively;
see Figure 9. A straightforward calculation yields

𝑃1 = (𝑥1, 𝑦1) = (𝑚′𝑛′

𝑚𝑛 , (𝑚−𝑚′)(𝑛 − 𝑛′)
𝑚𝑛 ),

𝑃2 = (𝑥2, 𝑦2)

= (𝑚′(𝑚′ +𝑛′)
𝑚(𝑚+𝑛) , (𝑚−𝑚′)((𝑚+ 𝑛) − (𝑚′ +𝑛′))

𝑚(𝑚+𝑛) ),

𝑃3 = (𝑥3, 𝑦3)

= (𝑛′(𝑚′ +𝑛′)
𝑛(𝑚+ 𝑛) , (𝑛 − 𝑛′)((𝑚+ 𝑛) − (𝑚′ +𝑛′))

𝑛(𝑚+ 𝑛) ).

Using 𝑁 ∶= 𝑚𝑛(𝑚+ 𝑛), the area of the triangle Δ𝑚,𝑛 is
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respectively. The triangle �
m,n

is now determined by the three intersection
points P1, P2, P3 of the lines t1(x) with t2(x), t1(x) with t3(x), and t2(x) with
t3(x), respectively. A straightforward calculation yields

P1 = (x1, y1) =
3

m

Õ
n

Õ

mn

,

(m ≠ m

Õ)(n ≠ n

Õ)
mn

4
,

P2 = (x2, y2) =
3

m

Õ(mÕ + n

Õ)
m(m + n) ,

(m ≠ m

Õ)((m + n) ≠ (mÕ + n

Õ))
m(m + n)

4
,

P3 = (x3, y3) =
3

n

Õ(mÕ + n

Õ)
n(m + n) ,

(n ≠ n

Õ)((m + n) ≠ (mÕ + n

Õ))
n(m + n)

4
.

Using N := mn(m + n), the area of the triangle �
m,n

is then given by the

x

y

t1 t2t3

�
m,n

Ô
y +

Ô
x = 1

P1

P2

P3

Figure 9: The triangle �
m,n

.

formula

area(�
m,n

) = 1
2

---- det
3

x2 ≠ x1 x3 ≠ x1
y2 ≠ y1 y3 ≠ y1

4 ---- = 1
2N

2

---- det
3

A B

C D

4 ----,

where

A := m

Õ
n(mÕ + n

Õ) ≠ m

Õ
n

Õ(m + n),
B := mn

Õ(mÕ + n

Õ) ≠ m

Õ
n

Õ(m + n),
C := (m ≠ m

Õ)[n(m + n) ≠ n(mÕ + n

Õ) ≠ (m + n)(n ≠ n

Õ)],
D := (n ≠ n

Õ)[m(m + n) ≠ m(mÕ + n

Õ) ≠ (m + n)(m ≠ m

Õ)].

11

Figure 9. The triangle Δ𝑚,𝑛.

then given by the formula
area(Δ𝑚,𝑛)

= 1
2 |det(𝑥2 − 𝑥1 𝑥3 − 𝑥1

𝑦2 −𝑦1 𝑦3 −𝑦1
) | = 1

2𝑁2 |det(𝐴 𝐵
𝐶 𝐷)|,

where
𝐴∶=𝑚′𝑛(𝑚′+𝑛′) −𝑚′𝑛′(𝑚+𝑛),
𝐵∶=𝑚𝑛′(𝑚′+𝑛′) −𝑚′𝑛′(𝑚+𝑛),
𝐶∶= (𝑚−𝑚′)[𝑛(𝑚+𝑛) −𝑛(𝑚′+𝑛′) − (𝑚+𝑛)(𝑛−𝑛′)],
𝐷∶= (𝑛−𝑛′)[𝑚(𝑚+𝑛) −𝑚(𝑚′+𝑛′) − (𝑚+𝑛)(𝑚−𝑚′)].
Using (4), a direct calculation now gives
area(Δ𝑚,𝑛)

= 1
2𝑁2|det(

𝑚′(𝑚′𝑛−𝑚𝑛′) 𝑛′(𝑚𝑛′ −𝑚′𝑛)
(𝑚−𝑚′)(𝑚𝑛′ −𝑚′𝑛) (𝑛 − 𝑛′)(𝑚′𝑛−𝑚𝑛′))|

= 1
2𝑁2|det(

−𝑚′ 𝑛′

(𝑚−𝑚′) −(𝑛 − 𝑛′)) |

= 1
2𝑁2 |𝑚

′(𝑛 − 𝑛′) − 𝑛′(𝑚−𝑚′)|

= 1
2𝑁2 |𝑚

′𝑛−𝑚𝑛′|.

Using (4) once again, we find that the area of the triangle
Δ𝑚,𝑛 is given by the formula

area(Δ𝑚,𝑛) =
1
2

1
𝑚2𝑛2(𝑚+ 𝑛)2 .

Note that the triangles Δ𝑚,𝑛 exhaust the area under the
curve 𝐶 (for 0 ≤ 𝑥 ≤ 1) as 𝑚,𝑛 range through all positive
coprime integers; see Figure 10. (Why?) We thus obtain

area(𝐹) =
∞

∑
𝑚,𝑛=1
(𝑚,𝑛)=1

area(Δ𝑚,𝑛)

⟺ 1
2

∞

∑
𝑚,𝑛=1
(𝑚,𝑛)=1

1
𝑚2𝑛2(𝑚+ 𝑛)2 = 1

6.

Finally, we end up with

𝜁MT(2, 2; 2)=𝜁(6)
∞

∑
𝑚,𝑛=1
(𝑚,𝑛)=1

1
𝑚2𝑛2(𝑚+ 𝑛)2=

𝜋6

945 ⋅ 1
3 = 𝜋6

2835,

using the identity 𝜁(6) = 8𝜁(2)3/35 = 𝜋6/945, which is
derived from well-known relations between values of the

Using (4), a direct calculation now gives

area(�
m,n

) = 1
2N

2

---- det
3

m

Õ(mÕ
n ≠ mn

Õ) n

Õ(mn

Õ ≠ m

Õ
n)

(m ≠ m

Õ)(mn

Õ ≠ m

Õ
n) (n ≠ n

Õ)(mÕ
n ≠ mn

Õ)

4 ----

= 1
2N

2

---- det
3

≠m

Õ
n

Õ

(m ≠ m

Õ) ≠(n ≠ n

Õ)

4 ----

= 1
2N

2
--
m

Õ(n ≠ n

Õ) ≠ n

Õ(m ≠ m

Õ)
--

= 1
2N

2
--
m

Õ
n ≠ mn

Õ--
.

Using (4) once again, we find that the area of the triangle �
m,n

is given by the
formula

area(�
m,n

) = 1
2

1
m

2
n

2(m + n)2 .

After this elementary calculation, it remains to note that the triangles �
m,n

exhaust the area under the curve C (for 0 Æ x Æ 1) as m, n range through all
positive coprime integers.

x

y

Figure 10: ’MT(2, 2; 2) as a sum of the triangles �
m,n

.
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Figure 10. 𝜁MT(2, 2; 2) as a sum of the triangles Δ𝑚,𝑛.

Riemann zeta function at the even positive integers (see
for example [10]).

Relation to Current Research
In generalization of the one-dimensional situation dis-
cussed in the subsection “Interpreting 𝜁(2) as Volume of
a Moduli Space,” special values of the Riemann zeta func-
tion at even positive integers arise in the computation of
the volume of the moduli space A𝑔 of 𝑔-dimensional prin-
cipally polarized Abelian varieties. Using the functional
equation, these volume formulas can be rewritten in terms
of special values of the Riemann zeta function at negative
odd integers. More specifically, one can realize themoduli
spaces A𝑔 as the quotient space Sp𝑔(ℤ)\ℍ𝑔, where Sp𝑔(ℤ)
is the Siegel modular group acting on the hyperbolic
Siegel upper half-space ℍ𝑔 of degree 𝑔. Using a suitably
normalized volume element d𝜇𝑔, the generalization of
formula (2) is given as

vol(A𝑔) = ∫
A𝑔

d𝜇𝑔 = 2
𝑔

∏
𝑗=1

(−1)𝑗𝑗!
(2𝑗)! 𝜁(1 − 2𝑗)

(see [9]). From a conceptual point of view, the formula for
the volume of A𝑔 has the following two interpretations:
The algebraic geometric interpretation of vol(A𝑔) is that
of an intersection product of line bundles (or, equivalently,
of divisors). Namely, vol(A𝑔) equals the dim(A𝑔)-fold self-
intersection number of the Hodge bundle 𝜔𝑔 of A𝑔. On
the other hand, the differential geometric interpretation
is given as

vol(A𝑔) = ∫
A𝑔

c1(𝜔𝑔, ‖ ⋅ ‖) ∧⋯∧ c1(𝜔𝑔, ‖ ⋅ ‖)⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟
dim(A𝑔)-times

,

where c1(𝜔𝑔, ‖ ⋅ ‖) denotes the first Chern form of the
Hodge bundle 𝜔𝑔, equipped with the Petersson metric
‖ ⋅ ‖. The fact that these two interpretations lead to the
same result is a consequence of Chern–Weil theory, which
assumes that the metric in question is smooth (see for
example [3]). In the present case the metric ‖ ⋅ ‖ under
consideration becomes logarithmically singular when one
approaches the boundary of A𝑔; nevertheless, Chern–Weil
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theory continues to hold true thanks to a deep result of
Mumford (see [6]).

After this preliminary discussion, we are now able
to provide a geometric interpretation of the special
value 𝜁MT(2, 2; 2) of the Mordell–Tornheim zeta function.
Associated to the moduli space A1 of elliptic curves, there
is the universal elliptic curve B1, which is a fibration
𝜋1∶ B1 → A1 so that the fiber of 𝜋1 over [𝑧] ∈ A1 is the
elliptic curve ℂ/(ℤ⊕ℤ𝑧). More specifically, the universal
elliptic curve is given as

B1 = SL2(ℤ) ⋉ ℤ2\ℍ×ℂ.
In analogy to the Hodge bundle 𝜔1 on A1, there is
a distinguished line bundle L1 on B1 which carries a
natural metric ‖ ⋅ ‖Θ. As before, we can now compare
the 2-fold self-intersection number L1 ⋅ L1 (note that
dim(B1) = 2) of the line bundle L1 with the quantity

vol(B1) = ∫
B1

c1(L1, ‖ ⋅ ‖Θ) ∧ c1(L1, ‖ ⋅ ‖Θ).

Since the singularities of the metric ‖ ⋅ ‖Θ as one ap-
proaches the boundary of B1 are worse than logarithmic,
it turns out that the two quantities under consideration
are no longer equal. It turns out that the difference is
measured by the special value𝜁MT(2, 2; 2); that is, we have

𝜁MT(2, 2; 2)
𝜁(6) = L1 ⋅ L1 − ∫

B1

c1(L1, ‖ ⋅ ‖Θ) ∧ c1(L1, ‖ ⋅ ‖Θ).

(6)

This result can be explained as follows: The compactifica-
tion B1 of B1 over the one-point compactification A 1 of
A1 (realized by adding the point at infinity [𝑖∞]; compare
with the fundamental domain F ) is obtained by adding
a curve of genus 0 with a node over [𝑖∞]. By blowing up
the node and subsequently blowing up the arising new
nodes, one obtains an infinite chain of blow-ups:

… ⟶ B″
1 ⟶ B′

1 ⟶ B1.
By taking the pullbacks of the line bundle L1 onto
the various blowups, it turns out that on each level
the difference between the respective self-intersection
numbers and the integrals over the wedge product of
the respective Chern forms decreases by the summands
defining the series𝜁MT(2, 2; 2). In the limiting case, Chern–
Weil theory holds, which then provides the claimed value
for the difference (6). For more details, we refer to [4] and
[2].

The next steps in research consist in generalizing the
results obtained for 𝑔 = 1 to the case of the universal
Abelian variety 𝜋𝑔∶ B𝑔 → A𝑔 for 𝑔 > 1 and more general
mixed Shimura varieties, as well as in translating the
geometric results thus obtained to the Arakelovian setting
based on the results established in [1].
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COMMUNICATION

Interview with David Goldberg
Harriet Pollatsek

David Goldberg, new executive director of the
National Alliance for Graduate Studies, with Jasmine
Jackson at the 2013 Field of Dreams
Conference. Goldberg mentored Jackson in the
Uniform Admissions Process. She is now at Arizona
State in the Applied Mathematics for the Life and
Social Sciences Program.

In March 2016 the National Alliance for Doctoral Studies
in the Mathematical Sciences, a program which until
then had been housed at the University of Iowa, moved

David Goldberg is professor of mathematics and associate head
of graduate studies at Purdue University. He is soon to be ex-
ecutive director of the National Alliance for Doctoral Studies
in the Mathematical Sciences. His email address is goldberg@
math.purdue.edu.

Harriet Pollatsek is professor emerita of mathematics at Mount
Holyoke College and a member of the Notices editorial board. Her
email address is hpollats@mtholyoke.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1410

to Purdue University; David Goldberg assumed the role
of executive director. This interview was conducted via
email.

Pollatsek: What is the National Alliance and what does
it do?

Goldberg: The Alliance is a community of faculty
devoted to increasing the number of students from
backgrounds traditionally underrepresented in the math-
ematical sciences who earn PhDs in those fields. It is a
cooperative effort by graduate programs (GPGs) and fac-
ulty at many campuses, ranging from four-year colleges
to doctoral-granting institutions, attempting to ensure
that any US student with the talent and desire can earn
a doctorate. Through the Alliance mentoring programs,
we try to make sure each student enrolls and succeeds
in a program that suits his or her goals, ambitions, and
preparation.

Currently there are two main activities of the Alliance.
The first is what we call the Facilitated Graduate Admis-
sions Process, or F-GAP, where undergraduates in their
junior year are paired with a faculty mentor at a doctoral-
granting department. The student, the doctoral faculty
mentor, and the student’s undergraduate faculty men-
tor work together to help the student prepare graduate
school applications. So, they might discuss what courses
the student should plan to take, what REU opportunities
best suit the student, and try to figure out which are the
best programs for the student to apply to. They also work
on the student’s résumé and personal statement.

The second major Alliance activity is the annual Field
of Dreams Conference. This brings together about two
hundred students and about one hundred faculty for
three days. During this time several things happen. There
are panels for students on topics to help them prepare
for and apply to graduate school. There are panels for
faculty members regarding best practices for mentoring
and for young faculty centering on career development.
There are several opportunities for F-GAP students and
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mentors to meet one-on-one to finalize the student’s
application materials. There is a graduate school fair
featuring most of the GPGs, and several other graduate
programs and institutional exhibitors come as well. There
are also keynote speakers and scientific speakers. People
can learn more about the Field of Dreams Conference at
the Alliance website.

Pollatsek: Approximately how many students have par-
ticipated in F-GAP? Thus far, what can you say about out-
comes?

Goldberg: As a little background, there was a precursor
to F-GAP which was called the Uniform Admissions
Process (UAP), and that was run in the fall of 2013. That
year we placed 61 students in graduate programs for
fall 2014 (48 in PhD programs, 13 in MS or postbac
programs). F-GAP started the following spring and placed
65 students in graduate programs for fall 2015 (53 in
PhD programs and 12 in MS programs). This past year we
had 94 students participate in F-GAP, and this is the time
when they will learn the outcome of their applications. We
recently surveyed the students from UAP and F-GAP over
the past two years to see what their current status is. For
the first group we received responses from 55 of the 61
participants, and 52 of those are in their second year of
the graduate program they were placed in. One student
has left the program, one student switched programs,
and one finished an MS program and is working. For
the second group, who enrolled in graduate school this
past fall, we heard from 54 of the 65 participants, and
52 of them are still in their program, while 2 have left
their program. I should point out that the students who
participate in Alliance programs are about 80 percent
underrepresented minorities, and the participants in F-
GAP roughly mirror those demographics. Of the three
students who left their program within the first two years,
one was an underrepresentedminority student, while two
were majority students.

My long-term vision
is that we get to a
point where an

organization like the
Alliance is no longer

necessary to
guarantee talented
students have access
to opportunities in
graduate education

Because the Al-
liance was staffed
differently before
2012, we actu-
ally don’t have
precise data be-
fore that point,
but since the Al-
liance has been
around in some
form since 2001,
Alliance Scholars
have been earn-
ing PhDs for about
a decade. The Al-
liance began to
expand towards
its current form
in 2006. At that
time the percent-
age of US PhDs in
the mathematical sciences being awarded to underrep-
resented minority students was about 6 percent, and it

Phil Kutzko (left), director of the Math Alliance, talks
with Edray Goins, incoming associate director at
Purdue University.

had been even less in some years prior to that. As of
2012 it had risen to 8.5 percent. While the Alliance is not
solely responsible for this significant increase, I think it is
reasonable to infer that the Alliance is a factor. Now that
we are keeping data, we will be better able to gauge the
extent to which we are impacting the work force in our
profession. We do know that at least 200 Alliance scholars
are currently attending doctoral programs in the mathe-
matical sciences, and 157 of them are in programs with an
Alliance GPG. Over the past five years, approximately one
third of all doctoral degrees in the mathematical sciences
awarded to students from underrepresented groups were
awarded by programs with an Alliance GPG. Also, the
impact on the culture of graduate programs and our
profession goes even further. The mentoring structures
that are developed and implemented at GPGs are available
to majority students as well, and these can improve the
success rate for all students.

A group from Xavier University of New Orleans at the
2015 Field of Dreams Conference.
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Pollatsek: What are your goals for the National
Alliance?

Goldberg: The Alliance has grown significantly in the
last few years and is having tremendous success and
impact. So, our initial goal is to maintain the activities and
services of the Alliance, essentially in their present form.
Since change in the Alliance comes through a process of
community building, we need to keep that process going
and help foster the growth of the Alliance in the way the
community wants. My long-term vision is that we get to a
point where an organization like the Alliance is no longer
necessary to guarantee talented students have access to
opportunities in graduate education.

Pollatsek: Do you intend any changes in emphasis or
new initiatives?

Goldberg: Not really. The transition is really a change
in how the Alliance is administered, but the activities
and programs of the Alliance will continue in their
present form. Again, change comes from the community,
and our job at Purdue is to implement the policies
and programs envisioned by the community. Since the
Alliance is an evolving community, there will be some
changes. For instance, Alliance doctoral mentors have
indicated a desire to reach students a little earlier in their
undergraduate programs, and we will help find ways to
make that happen.

Pollatsek: What challenges do you anticipate?
Goldberg: The main challenge for me, personally, is to

learn how to best serve theAlliance community, and I have
a lot to learn. I am getting tremendous support from the
current staff, the director, Phil Kutzko, and the broader
community in this process. In fact, Professor Kutzko has
agreed to remain as director for the next couple of years. I
am also fortunate to have significant support from Purdue
University, including the Department of Mathematics, the
College of Science, the Graduate School, and the provost.

Organizationally, the main challenges right now are to
hire staffandsecure funding. There are twocurrent staffat
theUniversity of Iowa (one full-timeprogrammanager and
one half-time person who assists the program manager,
handles thewebpage, and does the data analysis). We need
to find people who will learn the day-to-day operation of
the Alliance from current staff and be able to carry on
the work that is under way. The NSF has supported the
Alliance as a pilot project for several years, but we now
need to institutionalize the organization and find a way
to pay our staff costs through other means. Purdue has
agreed to provide staff support for a two-year transition
period while we get such a funding model in place.

Pollatsek: What led you to this work?
Goldberg: The brief answer is I have had a long

interest in seeing broader participation in our profession
and have been fortunate to be close to some involved
in the Alliance. Also, I was fortunate to be at Purdue,
where our department’s graduate program has evolved in
large part due to the influence of the Alliance. So, as we
transformed and eventually became a full-fledged GPG in
the Alliance, we also became a natural candidate to be
the new administrative home of the Alliance. So, a lot of
it is being in the right place at the right time. Issues of

Keynote speaker Talithia Williams (third from right) of 
Harvey Mudd College with attendees at the 2015 
Field of Dreams Conference.

equality, access, and inclusion are very much ingrained in 
me and have always been a priority. This is all rooted in 
my upbringing, my family, and a lot of early experiences.

Credits
Photo of David Goldberg, courtesy of Matt Le Photography. 
Photo of Phil Kutzko and Edray Goins, courtesy of
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Photo of the 2015 Field of Dreams Conference, courtesy
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About the September Cover

Heisenberg Sculpture
This month’s cover was suggested by Moon Duchin’s article
in this issue (p. 871) on word counting in groups. It was
produced by Greg McShane, and illustrates the remarkable
geometry on which word lengths in the integral three
dimensional Heisenberg group H(Z) are based. Duchin
writes:

“McShane’s image illustrates several key features of
Heisenberg geometry, also known as nilgeometry—one
of Thurston’s eight three-dimensional geometries, the
building blocks from which all three-manifolds are made.
In brief, the image is trying to show you what it’s like
to walk around in the geometry: the pale planes show
allowable directions of travel and the gold tubes show
efficient paths.

“The Heisenberg group H(R) is the three-dimensional
Lie group of matrices of the form1 x z

0 1 y
0 0 1

 (x, y, z ∈ R) .

“This group has a class of left-invariant metrics called Car-
not–Carathéodory (or CC) metrics. Identify the xy-plane
with a subspace of the tangent space at the identity. You
can push it around by left-multiplication in the group
to get planes at every point, which recover the standard
contact structure on R3. This is the plane field shown
in the cover image. Now if you norm the initial plane,
you get norms on every plane in this subbundle of the
tangent bundle. Curves as in Figure 1 are called admissible
(or horizontal, or Legendrian) if their tangent vectors lie
in this subbundle, and then one gets the length of an
admissible curve by integrating lengths of tangent vectors,
and the distance between points by minimizing length of
admissible paths. It’s easy to see that any two points may
be joined by admissible paths, and that minimizing paths
are geodesics.

“This restriction to admissible curves produces a
striking feature of the geometry. Consider the shadow of
an admissible curve, i.e., its projection into the xy-plane.
Then the shadow has an admissible lift (unique up to
starting height) covering it. A simple application of Stokes’
theorem shows that the amount of height gained by the
curve is exactly equal to the signed area swept out by rays
from the origin to the shadow path. For a closed path, this
is equal to the signed area inside the path.

“So what you see in the cover image as gold tubes
are actually local geodesics of the ambient geometry, if
the norm on the base plane is the usual Euclidean norm.
The shadows of these geodesics would be circles in the
xy-plane, which lift to geodesics precisely because circles
are isoperimetrically optimal in Euclidean geometry: If
you follow them around once, they use as little length as
possible while obtaining a certain area (i.e., while the lifts

Figure 1. Two admissible paths and their shadows.

reach a certain height). That’s why the ones with a larger
circular radius rise faster in height.

“These CC metrics turn out to be a key tool for under-
standing the discrete Heisenberg group—the subgroup
H(Z) with integer entries—which features in my article.
By work of Pierre Pansu from the 1980s, we know that the
word metric onH(Z)with any generating set is asymptotic
to a CC metric on H(R) endowed with an appropriate
polygonal norm rather than a circle. For instance, standard
generators induce the L1 norm, which has a square shape.
That means that the Cayley graphs for these discrete
groups have some of the same coiled geodesics that
you can see in McShane’s art, but with polygonal coils
[as] in the top path on the right in Figure 1. Counting
problems in the discrete group can be approached by a
good understanding of the CC geometry.”

Greg McShane used Blender™ to produce his image.
(This free rendering program has by now become both
capable and convenient. It was also used by Thilo Rörig
to produce the cover for the June/July Notices.) Other
interesting graphics related to Heisenberg groups can
be found in Fine Asymptotic Geometry in the Heisenberg
Group by Duchin and Christopher Mooney (available on
the arXiv). For analytical aspects of Heisenberg groups,
Duchin recommends the book An Introduction to the
Heisenberg Group and the Sub-Riemannian Isoperimetric
Problem by Capogna, Danielli, Pauls, and Tyson.

All images mentioned here use coordinates on the
group induced by the exponential map on the Lie algebra,
in which structures are rotationally symmetric.

—Bill Casselman
Graphics Editor

notices-covers@ams.org
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COMMUNICATION

Beyond the Black Box
Jeroen Demeyer, William Stein, and Ursula Whitcher
Abstract. As developers of SageMath, we show how open
software facilitates corrections.

“Commercial computer algebra systems are black boxes,
and their algorithms are opaque to the users,” complained
a trio ofmathematicianswhose “misfortunes” are detailed
in a recent Notices article [2]. “We reported the bug on
October 7, 2013…By June 2014, nothing had changed
…All we could do was wait.”

the code
underlying each

operation is
available to

anyone

In open-source soft-
ware the code under-
lying each operation
is available to any-
one who chooses to
look at it. Because
open-source code can
be checked directly,
it is highly valuable
for replicable, peer-
reviewable research.
We are users and de-

velopers of SageMath, open-source software by and for
the mathematical community (see [3]). SageMath is a full
computer algebra system that can be installed locally or
accessed freely in a web browser through the SageMath-
Cloud. Sage also provides a consistent interface to many
free libraries of mathematical software.

Open source is not a panacea: errors can arise in open-
source software as well as in closed-source software.
We trace the history of a representative bug in Sage
to illustrate the role the mathematical community plays
in detecting and fixing bugs in open-source software.
The unfortunate trio [2] found a bug in Mathematica’s
algorithm for determinants of large integer matrices.

Jeroen Demeyer is postdoctoral assistant at the University of
Ghent (Belgium) and research engineer for the European project
OpenDreamKit at the University Paris-Sud (France). His email ad-
dress is jdemeyer@cage.ugent.be.

William Stein is professor of mathematics at the University of
Washington. His email address is wstein@uw.edu.

Ursula Whitcher is associate editor for Math Reviews and as-
sociate professor at the University of Wisconsin–Eau Claire. Her
email address is whitchua@uwec.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1408

SageMath evaluates that determinant correctly. For the
sake of comparison, we describe a different past problem
with Sage’s computation of determinants and the process
followed in resolving it.

The first step in fixing a bug is that somebody must
notice a problem. In our case, SageMath release 5.6 stalled
when computing the determinant of a large integermatrix;
the computation never completed.

Next, the person who notices the bug must report it.
Typically, a userwouldpost a question to the sage-support
or sage-devel Google group. Asking questions simultane-
ously warns active SageMath users about the problem
and advertises for developers who might fix it. Bugs
can also be reported by emailing bugs@sagemath.com. A
very confident user might move straight to the next step,
creating a ticket.

Proposed changes to the SageMath code are tracked
on the SageMath trac server. Individual bugs or code
enhancements are called tickets. In January 2013 our
determinant bug became ticket 14032, with the initial
title determinant() of large integer matrices broken (see
[4]). The person who creates a ticket chooses a priority
for the fix from the options of “trivial,” “minor,” “major,”
“critical,” and “blocker.” Most SageMath tickets are given
the middle ranking of “major”; our determinant bug was
“critical.” A new version of SageMath cannot be released
if there are open tickets marked “blocker.”

Once the ticket is created, developers can start hunting
down the bug’s origins. In our case, the first clue was that
stalling arose when computing determinants of integer
matrices of size greater than 50 × 50. This was the
threshold where SageMath 5.6 invoked a 𝑝-adic algorithm
to calculate determinants of integer matrices. SageMath
includes several different implementations of algorithms
to compute integer determinants. The default algorithm
depends on the input but can be explicitly overridden.
Choosing a different algorithm made the computation
work, so it was clear that the problem was with the 𝑝-adic
algorithm.

How is the𝑝-adic algorithmsupposed towork?Suppose
we are given an 𝑛×𝑛 integer matrix 𝐴. Checking whether
the determinant of 𝐴 is 0 is relatively quick, so let us
assume that det(𝐴) ≠ 0. The first step is to choose a
random integer vector 𝑣 and a prime number 𝑝. We
may find a rational vector 𝑥 that solves the matrix
equation 𝐴𝑥 = 𝑣 using 𝑝-adic approximation. That is,
we solve 𝐴 ̄𝑥 = 𝑏 (mod 𝑝𝑚) for some 𝑚; if we take
𝑚 to be sufficiently large, we may recover 𝑥 from ̄𝑥.
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Now, one can prove, using Cramer’s rule, that the least
common multiple of the denominators of the entries of
𝑥 will be a divisor 𝑑 of det(𝐴). With high probability,
det(𝐴)/𝑑 will be not only an integer but a tiny integer.
We can reconstruct det(𝐴) completely by finding its
value modulo a few different prime numbers using the
row-echelon form of 𝐴 in fields of prime order and then
applying the Chinese Remainder Theorem. The Hadamard
bound on the determinant of a matrix, which compares
the determinant to the product of the Euclidean norms
of its columns, bounds the size of the prime numbers
we need to check; this guarantees that we can complete
the reconstruction in a finite amount of time. Further
testing of the 𝑝-adic determinant algorithm in SageMath
showed that it worked for very large integer matrices
as well as for small ones. One of us, Jeroen Demeyer, a
postdoc at Ghent University, discovered that in fact the
computation stalled only for 51 ≤ 𝑛 ≤ 63. He changed the
title of the ticket to determinant() of integer matrices of
size in [51,63] broken and began trying to figure out why
SageMath treated these matrices differently. The problem,
he discovered, lay in the implementation of the last part
of the 𝑝-adic algorithm, where SageMath tried to find
det(𝐴) “modulo a few prime numbers.” When a prime
𝑝 is large, SageMath computed determinants (mod 𝑝)
using the code for determinants over ℤ. A recent tweak
to another part of Sage’s matrix code had changed the
definition of “large𝑝” to be𝑝 > 223 (that is, primenumbers
greater than 8388593). When𝑛 ≤ 63, Sage’s integermatrix
determinant function called code that asked for det(𝐴)
modulo primes greater than 8388593. This produced an
infinite loop: computing the determinant of an integer
matrix called for the determinant (mod 𝑝), which called
for the determinant of an integer matrix.

Once he found the bug’s origin, Demeyer quickly
wrote a patch to fix it. The next step is peer review:
before someone’s code is incorporated into Sage, another
developer must test it and sign off. Review often entails
multiple rounds of suggestions and fixes, but in this
case Demeyer’s fix worked well the first time, and the
mathematical physicist Volker Braun (then a postdoc at
the Dublin Institute for Advanced Studies) approved it for
inclusion in Sage just two days after the bug was reported.
Less than a month later, SageMath 5.7, which included
the fix for this bug, was released.

Part of Demeyer’s patch was a test to ensure similar
problems would not arise in the future. Each new release
of SageMath goes through a series of tests to ensure that
it works as advertised. Demeyer’s patch requires new ver-
sions of the SageMath code to compute the determinants
of random integermatrices up to 80×80 successfully. Fur-
thermore, SageMath now checks that det(𝐴2) = det(𝐴)2
for a random square integer matrix 𝐴. Automatic testing
provides SageMath with resilience and makes it easier for
multiple developers to contribute to different parts of the
code base. Currently, about 94 percent of the functions
in SageMath are automatically tested. By default, new re-
leases of SageMath use FLINT, the Fast Library for Number
Theory, to compute the determinants of integer matrices.
For most integer matrices 𝐴 of size 24 × 24 and higher,

FLINT computes the determinant det(𝐴) by calculating
det(𝐴) modulo small primes. The primes are chosen so
that their product is greater than twice the Hadamard
bound. When the entries of 𝐴 are small in comparison to
the size of the matrix, however, FLINT still uses the 𝑝-adic
lifting algorithm. For more information about SageMath’s
current and past determinant algorithms, see [1].
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COMMUNICATION

I was born in Bucharest, Romania. Bucharest, that enig-
matic city at the gates of the Orient that some people 
used to call the Little Paris of Eastern Europe. My parents 
were both physicians: my father was a brain surgeon, my 
mother a child psychiatrist. My mother was also keenly 
interested in child education, particularly the teaching of 
arithmetic. She had her own ideas on the subject, devised 
amusing games, and loved experimenting on me. I was a 
willing, eager guinea pig, and before I knew it, I had fallen 
in love with mathematics. 

My mother was a great admirer of Hypatia, this ex-
traordinary woman philosopher and mathematician of 
the fifth century, who taught in Egypt at the Academy in 
Alexandria. What my mother omitted to tell me was that 
Hypatia came to a very violent, brutal end, torn to pieces by 
a mob—probably because she was a woman, because she 

was so learned, so admired, and she dared to be different. 
Her death marked the beginning of the end of Alexandria 
as a great center of learning in antiquity. Hypatia never 
ceased to fascinate and inspire: there are novels, historical 
accounts, and dramatizations of her life, including the 
2009 movie Agora.

Both my parents held mathematics in high esteem. As 
a civil engineer, my maternal grandfather had built high-
ways and bridges in Asia Minor and had also taught high 
school mathematics. My grandfather believed that girls as 
well as boys should be given the best education possible: 
wealth, social standing, political power can come and go, 
swept away by upheavals, wars, revolutions, but a “well 
furnished mind”—as he put it—is something that nobody 
can take away from you. 

My mother wanted to become a civil engineer like her 
father, but at the end of World War I women were not 
admitted to the Polytechnic Institute in Bucharest. She 
petitioned the minister of education, but to no avail. So 
she studied medicine instead. 

My father died when I was ten-years-old. A few years 
later I informed my mother that I wanted to study math 
and become a mathematician. She did not seem a bit sur-
prised; she may even have been secretly pleased. 

I would like to say a few words about the role that math-
ematics played in my life, and I shall do this by sketching 
my training as a mathematician. 

My last year in high school, 1953, was my definitive, 
formative year. It coincided with the peak of the Stalin-
ist Terror in Romania and in the whole Eastern Bloc. It 
also coincided with my mother’s political disgrace. This 
was very likely triggered by the fact that my mother, as 
minister of health in 1946–48, had asked the West for 
help, and the West had sent food and medical supplies 
to war-devastated Romania. She was accused of being 
a cosmopolite. The specter of a purge trial, arrest, and 
possible annihilation hung over my mother and me for 
quite some time. 

Fortunately, in the last years of high school, I had a 
superb math teacher. She was demanding but fair, small, 
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wiry, fearless, and determined to give me the support I 
needed. That’s how I survived one of the darkest periods of 
my life; that’s how I came to detest ideologies of all stripes 
and to feel that mathematics, perhaps more than any other 
discipline, can endow you with the independence of spirit 
needed to resist political pressures and to follow your 
intellectual passions. The beauty of mathematics, its clar-
ity, precision, and elegance are universally acknowledged. 
Mathematical work has to be honest, “not from any sense 
of moral superiority, but simply because in Mathematics 
you cannot get away with fakery,” as Littlewood, the great 
English mathematician of the twentieth century, put it. 

I graduated from high school at the top of my class in 
June 1953 and was admitted to the University of Bucha-
rest, the Department of Mathematics, in the fall. At the 
university I was awarded the Republican Fellowship and 
I finished my studies in three years instead of four, grad-
uating with the equivalent of a master’s degree in mathe-
matics. But I have to admit that the transition from high 
school mathematics to mathematical analysis—the first-
year course at the university—was downright challenging. 
I really struggled during the first two months. The course 
was taught by Professor Cassius Ionescu Tulcea in a radical 
new way, starting from a few axioms and elaborating the 
theory in the most abstract, most economical, most gen-
eral framework, without recourse to pictures but only to 
a few basic examples: this was the new avant-garde style 
of French mathematics, the “Bourbaki” style. In parallel 
with the mathematical analysis course, Professor Solomon 
Marcus ran the analysis seminar, and in his spirited way 
exposed us to a wealth of concrete examples and problems 
that complemented and enhanced the theory.

At first I was C. Ionescu Tulcea’s student, later I became 
his wife, and later still his collaborator. We wrote quite a 
number of papers together as well as a book, a research 
monograph on lifting theory. He was older, an established 
mathematician, and he received an invitation to partici-
pate in a special two-year program in functional analysis 
organized at Yale University. It was a great piece of good 
luck that after six months of very anxious waiting, in Oc-
tober 1957 we were allowed to leave. We were both given 
passports and we left the next day, leaving behind family 
and friends but also the suffocating feeling of existence 
in a country with sealed borders. 

What struck me most when we reached the United 
States were the perfect strangers in the street who would 
smile and even say hello to me. What an extraordinary 
country, I thought: people leave their home in the morning 
with smiles on their faces and confidence in the future.…

I was admitted to the PhD program in the math depart-
ment at Yale, soon after we arrived in the fall of 1957, and 
I got my doctorate in 1959, just before I turned twenty- 
four. In the beginning I had a hard time communicating 
with the Oxford English and grammar that my aunt had so 
scrupulously taught me in Bucharest. It is no wonder that I 
ended up choosing Shizuo Kakutani for my thesis advisor: 
his English was straightforward, without colloquial expres-
sions, and his mathematics beautiful. My classmates and 
colleagues used to tease me later that I learned to speak 
American English with a singsong Japanese accent. 

The math department at Yale in those days was 
a male preserve par excellence. There were very few 
women among the graduate students in math at Yale and 
no woman on the faculty. Consequently female moral  
support, which could have been invaluable, was nonexis-
tent; caucus groups and social media were still far into 
the future. I spent a lot of time talking to my husband but 
was otherwise in virtual isolation, studying math, decon-
structing and rearranging my English. But the patronizing 
attitude of my male classmates lasted only until I gave my 
first seminar talk. After that I was treated with respect. 

Kakutani was famous already for his fixed-point the-
orems. His fixed-point theorems involving set-valued 
functions, also called correspondences, were used later 
by mathematical economists who were awarded the Nobel 
Prize in Economics: Kenneth Arrow (Nobel 1972), Gérard 
Debreu (Nobel 1983), and John Forbes Nash (Nobel 1994). 

It was a case of serendipity that I found an interesting 
problem to work on while browsing in the library, so I did 
not have to ask Kakutani for a thesis topic. He was patient 
and kind with me, generous with his time and sharp math-
ematical insights. Here is an epiphany from that period: I 
had been stuck in my work for a few weeks, and I remem-
ber the exhilarating moment when, in the library, I came 
across Szegö’s theorem on power series with coefficients 
from a finite alphabet. It was exactly the theorem I needed 
to complete my proof. I felt like a prospector who had 
worked hard, overcome long periods of frustration, and 

finally struck gold. It was an unforgettable moment, an 
existential experience.… 

I was thirty-two-years-old in 1967 when Ralph Boas, the 
chairman of the math department at Northwestern, made 
me an offer that dramatically and definitively changed the 
course of my life. This is how I became the first woman 
full professor in the math department at Northwestern. 
Ralph Boas, the legendary chairman, also broke a second 
barrier, namely, the anti-nepotism rule, for my husband 
at that time was already on the faculty, a full professor. 
I remained at Northwestern for the rest of my academic 

Students work with pipe cleaners during a lecture on 
knots by Eric Zaslow.
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career, for nearly three decades, teaching and doing re-
search. 

My mathematical training did not end with my doctor-
ate, of course. My main areas of interest in mathematics 
were ergodic theory and probability. In the early days, 
before the advent of the Internet, research was often a 

solitary enterprise and if done in collaboration, required 
the presence of other mathematicians. I was fortunate 
to meet a number of wonderful mathematicians, and I 
was grateful to Northwestern University for allowing me 
to take a leave of absence whenever I needed to interact 
with mathematicians elsewhere. I spent time as a visiting 
professor at many other institutions, such as the Univer-
sity of Minnesota, MIT, Brandeis, Caltech, the University 
of Victoria (BC), UCLA, Hebrew University (Jerusalem), and 
Goettingen University (Germany). 

By and large, my personal and my mathematical life 
have been deeply intertwined, even during the exotic 
eleven years when I was married to my second husband, 
the writer and Nobel Prize winner Saul Bellow. This mar-
riage upended my rather austere lifestyle, opened up all 
sorts of new vistas. There were wonderful rewards, such 
as discovering the language of Shakespeare and the King 
James Bible, and the fairy-tale charm of the Nobel festivi-
ties in Stockholm in 1976, when Saul got the Nobel Prize. 
I often felt identified with the Cheshire Cat, one of Saul’s 
favorite characters from Alice’s Adventures in Wonder-
land, only I was not sure whether I was “the cat without 
the grin”, or “the grin without the cat”… . But balancing a 
career in mathematics and marriage to a writer was high 
voltage, and the marriage came to an end. 

My third husband was the eminent Argentine-Ameri-
can mathematician Alberto Calderón. The decade of the 
nineties was for me a period of great personal happiness 
and infinite mathematical possibilities. This was the leg-
acy that Alberto left behind when he unexpectedly died 
not long after I had retired from Northwestern. This, the 
dinners “flowing with tango music and Malbec wine,” and 
many other things. 

When all is said and done, Why mathematics? Why 
graduate studies in mathematics? Why an academic 
career in mathematics? I can only tell you what my per-
sonal experience has been. By and large, mathematics has  
been for me a source of joy, of comfort and solace in times 
of crisis, of independence and strength. The freedom to

The GROW Conference for Women 
Undergraduates
On October 24–25, 2015, the Department of Mathemat-
ics at Northwestern University hosted a conference for 
women undergraduates in the mathematical sciences. 
Lead organizer Bryna Kra developed the idea of the 
conference after years of frustration at declining num-
bers of women applying to graduate school. The event 
was designed with a single goal: to encourage women 
studying mathematics in the United States to continue 
their mathematical education at the graduate level. The 
conference, coorganized by Kra, Laura DeMarco, and 
Ezra Getzler, was called Graduate Research Opportu-
nities for Women (GROW), and the acronym sums up 
the long-term goals for this meeting and its successors. 

The inaugural GROW was a mix of research talks, 
panel discussions, mentoring sessions, and network-
ing opportunities. The conference attracted fifty 
undergraduates selected from almost two hundred 
applicants from across the mathematical sciences: 
pure and applied mathematics, statistics, and mathe-
matical biology. Students came from as far as Puerto 
Rico and California and as near as Chicago and Wis-
consin. Participants included first-year students and 
seniors and a few recent graduates, representing forty 
different undergraduate institutions, a wide variety of 
backgrounds, and several students who were the first 
generation of their families to attend college. 

A highlight of the event was the Saturday evening 
address by Alexandra Bellow (a condensed version of 
which is included here). She kept the audience spell-
bound for over half an hour with stories from her child-
hood, career ups and downs, and the role mathematics 
played in her life. 

Google “GROW math conference” for more infor-
mation. This year’s conference will be October 15–16, 
2016.

Mathematics has been 
for me a source of joy, 
of comfort and solace 
in times of crisis, of 
independence and 

strength

work on any math problem or project I chose, the freedom 
to travel wherever the spirit moved me during the long 
summer vacations were privileges that a life with math in 
academia has offered me. 
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1I learned all this and a lot more from my old friend and professor 
Solomon Marcus, a true Renaissance man.

Still, even in this day and age when science and technol-
ogy have made such incredible strides, you come across 
people who look at you with a mixture of fascination and 
dread when they find out that you are a mathematician. 
Such people will be surprised to learn that mathematics 
is a way of thinking. That mathematics can lead you to 
structures and patterns of unsurpassed beauty. And that 
when you prove a beautiful theorem, you are, accord- 
ing to the ancient Greeks, offering your audience a spec-
tacle.1

Credits
All photos are courtesy of Bryna Kra.
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COMMUNICATION

Institutions in the United States have been producing PhDs 
in mathematics education for more than a century. Teach-
ers College at Columbia University and the University of 
Chicago produced the first graduates in mathematics 
education in 1906 and 1912, respectively [1]. In those 
institutions, doctoral students in mathematics education 
typically took courses along with doctoral students in 
mathematics. However, the dissertation research took a 
different direction as doctorates in mathematics education 
focused on issues related to mathematics learning, teach-
ing, or curriculum. Over the past fifty years the nature of 
doctoral programs in mathematics education has taken 
many different paths [2], [3], [4], [5]. While some doctoral 
programs remain in mathematics departments, today the 
majority of doctoral programs in mathematics education 
are in colleges/schools of education. Some doctoral pro-
grams in mathematics education continue to require a 
substantial amount of mathematics, while others require 
very little graduate-level mathematics. 

This article highlights the production of doctorates in 
mathematics education for the past fifty years.

Findings 
Figure 1 shows the annual total number of doctoral grad-
uates in mathematics education from the first Survey of 
Earned Doctorates (SED) in mathematics education in 1962 
to the most recent data available from 2014 [6]. Figure 1 
shows annual variability, with several valleys and peaks, 
ranging from a low of 14 doctoral graduates in mathemat-
ics education in 1962 to highs of 153 graduates (1972) 
and 161 graduates (2009). The steady increase in doctoral 
graduates in mathematics education during the latter 
1960s and early 1970s coincided with the “modern math-
ematics era” and can likely be attributed to the number 

of Summer Institutes for K–12 mathematics teachers sup-
ported by the National Science Foundation at institutions 
of higher education throughout the United States during 
this period [7]. Many middle and secondary mathematics 
teachers took advantage of these opportunities to pursue 
a doctorate in mathematics education. 

About twenty years later another steady increase 
occurred in the production of doctorates. This increase 
might be attributed to a surge in recruitment efforts due 
to an announced shortage of doctorates in mathematics 
education in institutions of higher education [8], [9]. In 
2000 the National Sci-
ence Foundation began 
funding several Centers 
for Learning and Teach-
ing that were designed, 
among other things, to 
increase the production 
of doctorates in mathe-
matics education. This 
likely contributed to 
the steady increase of 
doctoral graduates in 
mathematics education 
during the twenty-first 
century. 

Table 1 provides ad-
ditional detail regarding 
the data shown in Fig-
ure 1. An examination 
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by 5-year increments reveals several patterns, the most 
striking of which is the dramatic change in the gender of 
recipients of doctorates in mathematics education. Males 
represented the majority of graduates during the 1960s 
and 1970s. However, since 1970 there has been a steady 
increase in the percentage of females earning a doctorate 
in mathematics education. Beginning in 1987 over one half 
of the recipients of doctorates in mathematics education 
were female, and that pattern has continued for more than 
twenty-five years. 

Table 1 also provides information on the number of 
minorities receiving doctorates in mathematics educa-
tion. The SED identifies minorities as Asian, Black, Native 
American, or Hispanic but did not start collecting minority 
data until 1973. The 1975–79 period provides the first 
full 5-year increment reflecting ethnic status and shows 
that during the 1970s and 1980s, about 10 percent of the 
doctoral recipients were classified “minority.” This per-
centage has increased significantly since 2000. Over this 
period African Americans represent nearly two-thirds of 
the minority recipients, Hispanics 20 percent, Asians 15 
percent, and Native Americans 2 percent. 

The increasing number of different institutions award-
ing doctorates is another pattern shown in Table 1. During 
the initial time period (1962–64) there were a total of 81 
doctoral graduates, and they completed their degrees from 
thirty-seven different institutions. The number of different 
institutions awarding degrees has steadily increased over 
the years, with over one hundred different institutions 
graduating doctorates in mathematics education during 
each of the last four 5-year increments. 

Table 2 identifies the ten institutions producing the 
most doctoral graduates for each of the last five decades. 
An examination of Table 2 shows that Teachers College, 
Columbia University, has been the highest producer of 
doctoral graduates in mathematics education, ranking 
number one in five of the six time periods. Ohio State 
University has also been among the top ten each period. 

Further examination of Table 2 shows that some insti-
tutions, such as Illinois State University, have developed 
into large producers of doctoral graduates in mathematics 
education during the last two decades, whereas some high 
producers in earlier decades, such as Wayne State Univer-
sity, are no longer present.

Of further interest is that over one half of the largest 
producers average less than two doctoral graduates a 

year, and about one fourth of them average less than one 
graduate a year over a decade. The SED data reveal that 
one hundred eighty different institutions graduated at 
least one doctorate in mathematics education from 2000 
to 2014. Further examination showed that about forty-one 
of these institutions graduated a total of one doctorate in 
mathematics education, and over one half (55 percent) of 
the institutions graduated a total of five or fewer doctor-
ates during this 15-year period. 

Some Takeaway Points for Doctoral Graduates 

•The number of doctoral graduates in mathematics 
     education has been increasing each decade, with 
        dramatic increases in the last ten years. 

•The number of doctoral graduates in mathematics 
      education varies annually but has averaged about 
        120 during each of the last ten years.

•The majority—over 60 percent—of doctoral gradu- 
         ates in mathematics education are female. 

•The percent of minority doctoral graduates in math- 
    ematics education has ranged from 5 to 17 
     percent across the five decades, with African  
     Americans comprising about two-thirds of the 
        minority graduates.

Some Takeaway Points for Institutions

•The number of different institutions awarding doc- 
         torates in mathematics education has been increas- 
        ing each decade. 

•Two institutions (Ohio State University and Teachers 
           College, Columbia University) have consistently rank- 
      ed among the top ten producers of doctorates in  
        mathematics education in each decade. 

•During the last fifteen years (2000–2014) there were 
      one hundred eighty institutions that graduated at  
           least one doctorate in mathematics education. Nearly 
        40 percent of the institutions graduated just one or 
        two doctorates in mathematics education. 

Closing Comments 
This brief history of the production of doctorates in 
mathematics education documents the changing nature 
of the doctoral graduates as well as the increasing number 
of institutions that produce them. Unfortunately, these 
data do not provide insight into the academic content 
of the doctoral programs or the nature of the additional  

Years 1962–64 1965–69 1970-74 1975–79 1980–84 1985–89 1990–94 1995–99 2000–04 2005–09 2010–14

Range of # of graduates 
during the 5-year period

14–36 56–111 104–153 57–108 50–74 56–74 62–74 92–115 80–91 89–161 114–144

Total # of graduates 81 413 651 444 312 336 343 501 429 607 681

Total # of females & percent 17
21.0%

64
15.5%

118
18.1%

149
33.6%

145
46.5%

176
52.8%

192
56.0% 

313
64.5%

253
59.0%

381
62.8%

441
64.8%

Total # of minorities 
& percent

N/A N/A 11
4.6%

50
11.3%

22
7.1%

33
9.8%

25
7.3%

50
10.0%

75
17.5%

87
14.3%

117
17.2%

# of different institutions 
graduating at least one

37 63 77 69 63 75 77 105 108 116 129

Table 1. Summary of total number of doctorates in mathematics education and the number of different 
institutions awarding the degrees [6].
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experiences that ultimately shape the preparation of doc-
toral graduates in mathematics education. 

While it is safe to say that every PhD in mathematics 
has successfully completed graduate-level courses in 
advanced calculus and analysis, it is not possible to iden-
tify any specific course(s) with certainty that all doctoral 
graduates in mathematics education have completed. 
Additional research into the overall nature of doctoral 
programs in mathematics education across a wide variety 
of institutions of higher education is sorely needed.
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Table	  2.	  	  Top	  10	  (and	  ties)	  of	  institutions	  producing	  doctoral	  graduates	  in	  mathematics	  education	  for	  five	  and	  one-‐half	  
decades	  (6)	  
Rank	  

	  
1962-‐1969	   	   1970-‐1979	   	   1980-‐1989	   	   1990-‐1999	   	   2000-‐2009	  

	  
2010-2014 

1	  

	  

Oklahoma	  State	  
University(43)	   	  

Teachers	  College-‐
Columbia	  
University(64)	   	  

Teachers	  College	  
Columbia	  
University(52)	   	  

Teachers	  College-‐
Columbia	  
University(70)	   	  

Teachers	  College,	  
Columbia	  
University(74)	  

	  

Teachers	  College-‐
Columbia	  
University(64)	  

2	  

	  

Teachers	  College-‐
Columbia	  
University(35)	   	  

Ohio	  State	  
University(55)	   	  

New	  York	  
University(33)	   	  

University	  of	  
Georgia(56)	   	  

University	  of	  
Georgia(59)	  

	  

University	  of	  
Georgia(43)	  

3	  
	  

Ohio	  State	  
University(34)	   	  

Florida	  State	  
University(53)	   	  

University	  of	  
Georgia(33)	  	   	  

University	  of	  
Texas(49)	   	  

Illinois	  State	  
University(41)	  

	  

Rutgers	  
University(21)	  

4	  
	  

University	  of	  
Michigan(33)	   	  

New	  York	  
University(51)	   	  

University	  of	  
Texas(33)	   	  

Ohio	  State	  
University(38)	   	  

University	  of	  
Texas(32)	  

	  

Georgia	  State	  
University(17)	  

5	  

	  

University	  of	  
Illinois(25)	   	  

University	  of	  
Northern	  
Colorado(50)	  

	  
Georgia	  State	  
University(25)	   	  

Georgia	  State	  
University(33)	   	  

Florida	  State	  
University(31)	  

	  

North	  Carolina	  State	  
University(17)	  

6	  
	  

New	  York	  
University(23)	   	  

Indiana	  
University(49)	   	  

Ohio	  State	  
University(25)	   	  

Florida	  State	  
University(26)	   	  

Rutgers	  
University(31)	  

	  

University	  of	  
Missouri(17)	  

7	  
	  

University	  of	  
Wisconsin(21)	   	  

University	  of	  
Texas(49)	   	  

Temple	  
University(21)	   	  

Rutgers	  
University(21)	  	   	  

North	  Carolina	  State	  
University(25)	  

	  

Illinois	  State	  
University(15)	  

8	  
	  

Florida	  State	  
University(19)	  	   	  

University	  of	  
Georgia(46)	   	  

University	  of	  
Maryland(21)	   	  

American	  
University(19)	  	   	  

Oregon	  State	  
University(23)	  

	  

Michigan	  State	  
University(15)	  

9	  
	  

University	  of	  
Virginia(14)	   	  

University	  of	  
Illinois(41)	   	  

Florida	  State	  
University(19)	   	  

University	  of	  
Wisconsin(18)	   	  

University	  of	  
Maryland(22)	  

	  

University	  of	  
Michigan(14)	  

10	   	  	  
University	  of	  
Northern	  
Colorado(14)	  

	  	   University	  of	  
Maryland(38)	  	   	  	   Boston	  

University(18)	   	  	   University	  of	  
Oklahoma(18)	   	  	   Ohio	  State	  

University(21)	     
Ohio	  State	  
University(13)	  

	  

Table 2. Top 10 (and ties) of institutions producing doctoral graduates in mathematics education for five and one 
half decades (6). For a listing of the 40 largest producers of doctoral graduates in mathematics education from 
1962 to 2014, see http://tinyurl.com/table2-top40-ties. 

https://ncsesdata.nsf.gov/webcaspar/
https://ncsesdata.nsf.gov/webcaspar/
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COMMUNICATION

The Shaw Foundation has announced the awarding of 
the 2016 Shaw Prize in Mathematical Sciences to Nigel J. 
Hitchin, Savilian Professor of Geometry at the University 
of Oxford. Hitchin was honored “for his far-reaching con-
tributions to geometry, representation theory, and theo-
retical physics. The fundamental and elegant concepts and 
techniques that he has introduced have had wide impact 
and are of lasting importance.” 

The Work  
of Nigel J. Hitchin
The Notices asked 
Simon Donaldson of 
the Simons Center for 
Geometry and Physics 
at Stony Brook Univer-
sity to comment on 
the work of Hitchin. 
Donaldson responded: 
“Nigel Hitchin’s work, 
over four decades, has 
introduced some of the 
most important ideas 
in modern differential 
geometry; in particular, 
his work has played a 

central part in many of the spectacular interactions 
with theoretical physics over this period. In the 1970s, 
Hitchin was a leader in developing Penrose’s twistor 
theory in the Riemannian setting and was one of the 
four discoverers of the ADHM construction of Yang–
Mills instantons. The part of his work that has perhaps 
been most influential goes back to the mid-1980s, with 
his introduction of Higgs bundles over Riemann sur-
faces, a notion that has proved to be extraordinarily 
fruitful and has led to major new lines of research 
extending into integrable systems and representation  
theory. But there is much more that one could mention, 
such as his contribution to the hyperkähler quotient 
construction, his invention of generalized complex struc-
tures, and his treatment of various exceptional differen-
tial-geometric phenomena through the algebra of exterior 
forms in low dimensions. Hitchin’s work is characterized 
by exceptional elegance, and his novel ideas appear, in 
retrospect, natural and inevitable. Many of his papers fit 

his new ideas into historical contexts within differential 
and algebraic geometry; on the other hand, new develop-
ments springing from his work are sure to continue far 
into the future.’’

Biographical Sketch
Nigel J. Hitchin was born in 1946 in Holbrook, Derbyshire, 
United Kingdom. He received his Diploma in Advanced 
Mathematics (1969) and his DPhil (1972) from Wolfson 
College, University of Oxford. From 1971 to 1973 he was 
a research assistant at the Institute for Advanced Study 
in Princeton, New Jersey, then became an instructor at 
the Courant Institute of Mathematical Sciences at New 
York University. He returned to Wolfson College, first 
as SRC Research Assistant and Junior Research Fellow 
(1974–1977), then as SRC Advanced Research Fellow and 
Research Fellow (1977–1979). From 1979 to 1990 he was 
Fellow and Tutor in Mathematics and CUF Lecturer at St. 
Catherine’s College, Oxford. He became Professor of Math-
ematics at the University of Warwick in 1990. From 1994 
to 1997 he was Rouse Ball Professor of Mathematics at the 
University of Cambridge and Professorial Fellow at Goville 
and Caius College. He has been Savilian Professor at Ox-
ford and Professorial Fellow at New College since 1997. 
He has held numerous visiting positions, including at the 
Institut des Hautes Études Scientifiques, École Normale 
Supérieure, University of Bonn, the Institute for Advanced 
Study, and the State University of New York, Stony Brook. 
His awards include the Junior Whitehead Prize (1981), the 
Senior Berwick Prize (1990), and the Pólya Prize (2002), all 
from the London Mathematical Society, and the Sylvester 
Medal of the Royal Society of London (2000). He is a Fellow 
of the Royal Society and of the American Mathematical 
Society, and he is a member of the European Mathematical 
Society, the London Mathematical Society, and Academia 
Europea. He serves on several editorial boards, include 
those of the Journal of Differential Geometry and the 
Journal of Topology.

About the Prize
The Shaw Prize is an international award established to 
honor individuals who are currently active in their re-
spective fields and who have achieved distinguished and  
significant advances, who have made outstanding con-
tributions in culture and the arts, or who have achieved 
excellence in other domains. The award is dedicated to 
furthering societal progress, enhancing quality of life, and 
enriching humanity’s spiritual civilization. Preference is 

Hitchin Awarded Shaw Prize
Elaine Kehoe

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1416

Nigel J. Hitchin
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given to individuals whose significant work was recently 
achieved. 

The Shaw Prize consists of three annual awards: the 
Prize in Astronomy, the Prize in Science and Medicine, and 
the Prize in Mathematical Sciences. Established under the 
auspices of Run Run Shaw in November 2002, the prize is 
managed and administered by the Shaw Prize Foundation 
based in Hong Kong. Each prize carries a cash award of 
US$1,200,000.

Previous recipients of the Shaw Prize in Mathematical 
Sciences are: 

•Gerd Faltings and Henryk Iwaniec, 2015 
•George Lusztig, 2014 
•David L. Donoho, 2013 
•Maxim Kontsevich, 2012 
•Demetrios Christodoulou and Richard S. Hamilton,  

 2011 
•Jean Bourgain, 2010 
•Simon K. Donaldson and Clifford H. Taubes, 2009
•Vladimir Arnold and Ludwig Faddeev, 2008 
•Robert Langlands and Richard Taylor, 2007 
•David Mumford and Wen-Tsun Wu, 2006 
•Andrew Wiles, 2005 
•Shiing-Shen Chern, 2004

Credit
Photo of Nigel J. Hitchin, courtesy of Elyce Winters.

http://www.city.edu.hk
http://jobs.city.edu.hk
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Mirebeau Awarded Popov 
Prize

Jean-Marie Mirebeau of Univer-
sité Paris-Sud has been awarded 
the eighth Vasil A. Popov Prize. 
The prize carries a cash award of 
US$2,000. The prize citation reads: 
“Jean-Marie Mirebeau was recog-
nized for his outstanding contri-
butions to the development and 
analysis of nonlinear and adaptive 
approximation methods that ac-
count for local anisotropic features. 
In particular, he has identified the 
algebraic structures that lead to the 

characterization of the optimal aspect ratio of simplices 
in finite element approximation, revealing among others 
the role played by the beautiful Hilbert invariant polyno-
mial theory. His work also shed light on the properties 
of Riemann metrics that should be prescribed in mesh 
generation algorithms for optimizing the compromise 
between complexity and accuracy measured in various rel-
evant norms. Motivated by image processing applications, 
Mirebeau developed powerful discretization techniques…
to properly treat anisotropy in partial differential equa-
tions when a regular square grid is imposed. A critical 
role in these developments is played by Laguerre Voronoi 
diagrams and reduced lattice bases.” 

Mirebeau received his PhD in 2010 from the Laboratoire 
Jacques-Louis Lions, Université Pierre et Marie Curie, under 
the supervision of Albert Cohen. He tells the Notices: “This 
prize makes the pride of my mother (physicist) and father 
(engineer), who always encouraged me towards applied 
sciences, although it took me some time convincing them 
that mathematics fell in that scope. I am also the proud 
father of three children: a little boy aged five, and two 
girls aged three and three months, and my wife is a math 
teacher. When time allows, I enjoy trekking in nature but 
also in unknown cities.”

 
—From Popov Prize Selection Committee announcement

Brookes and O’Hearn Awarded 
Gödel Prize
Stephen Brookes of Carnegie 
Mellon University and Peter W. 
O’Hearn of University College Lon-
don have been awarded the 2016 
Gödel Prize of the Association for 
Computing Machinery (ACM) Spe-
cial Interest Group on Algorithms 
and Computation Theory (SIGACT), 
together with the European Associ-
ation for Theoretical Computer Sci-
ence (EATCS). They were honored 
for their invention of concurrent 
separation logic. According to the 
prize citation, Brookes and O’Hearn, 
in separate papers, “introduced and 
advanced the idea of concurrent 
separation logic (CSL), which has 
had a far-reaching impact in both 
theoretical and practical realms. 
O’Hearn’s paper introduces CSL 
and is very much about fluency 
with the logic—how to reason with 
it—rather than its meta-theory. The 
latter is the concern of Brookes’ 
paper, which demonstrates sound-
ness of the logic via a clever new 
model; this was essential for CSL to be widely accepted 
and applied.” 

Peter O’Hearn tells the Notices that when not working 
he “tries to occupy himself with other than equations 
and theorems and can often be found on a football pitch, 
basketball court, golf course, or at a fishing hole.” 

The Gödel Prize carries a cash award of US$5,000. It 
is named in honor of Kurt Gödel, whose work has had 
immense impact upon scientific and philosophical think-
ing in the twentieth century. The prize recognizes major 
contributions to mathematical logic and the foundations 
of computer science.

 
—From an ACM announcement

Jean-Marie 
Mirebeau

Stephen Brookes

Peter W. O'Hearn
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Murphy Awarded AWM 
Birman Prize

Emmy Murphy of the Massachu-
setts Institute of Technology has 
been awarded the Joan and Joseph 
Birman Prize of the Association for 
Women in Mathematics (AWM) “for 
major breakthroughs in symplectic 
geometry. She has developed new 
techniques for the study of sym-
plectic and contact structures on 
manifolds, uncovering a startling 
degree of flexibility in a branch of 

geometry that is ordinarily distinguished by rigidity. As a 
result, some geometric problems can now be reduced to 
homotopy theory; for example, Murphy’s methods have 
yielded answers to long-standing questions concerning 
the existence of contact structures on high-dimensional 
manifolds. She has shown great creativity in the delicate 
work of inventing powerful new h-principle techniques. 
She has also masterfully combined these new tools with 
other tools, such as the method of pseudo-holomorphic 
curves, to explore the boundary between flexibility and 
rigidity.” Murphy received her PhD from Stanford Univer-
sity; she tells the Notices that she was the first person in 
her family to earn a college degree. Her honors include an 
Académie Royale de Belgique prize for an original contri-
bution to the existence of contact structures and a Sloan 
Research Fellowship 

The Birman Prize is awarded every two years for excep-
tional research in topology/geometry by a woman early 
in her career. It is made possible by a contribution from 
Joan and Joseph Birman.

 
—From an AWM announcement

Laba Named Falconer Lecturer
Izabella Laba of the Univer-
sity of British Columbia has 
been named the Etta Z. Falconer 
Lecturer of the Association for 
Women in Mathematics (AWM) 
and the Mathematical Associa-
tion of America (MAA). She re-
ceived her PhD in mathematics 
from the University of Toronto 
and has held positions at the 
University of California Los An-
geles and Princeton University, 

as well as several visiting positions. Her research in-
volves harmonic analysis, geometric measure theory, 
and additive combinatorics. She has been the recipient 
of the Coxeter-James and Krieger-Nelson prizes of the 
Canadian Mathematical Society, was an inaugural fellow 
of the AMS, and is a Fellow of the Fields Institute. She 
was an invited speaker at the International Congress of 
Mathematicians in Seoul, Korea, in 2014. She has been a 
strong advocate for women in mathematics. Her lecture, 

which was delivered at the MAA MathFest, was titled  
“Harmonic Analysis and Additive Combinatorics on Frac-
tals.” Laba keeps a Wordpress blog called The Accidental 
Mathematician and is a photographer. An article she wrote 
on photography appeared in a book titled Art in the Life of 
Mathematicians, edited by A. K. Szemeredi and published 
by the AMS in 2015.

 
—From an AWM announcement

Mathematical Sciences Awards 
at ISEF
The 2016 Intel International Science and Engineering Fair 
(ISEF) was held in Phoenix, Arizona, in May 2016. The So-
ciety for Science and the Public, in partnership with the 
Intel Foundation, selects a Best of Category contestant who 
receives a cash award of US$5,000; in addition, a US$1,000 
grant is given to the student’s school and the Intel ISEF 
Affiliated Fair he or she represents. The student chosen 
this year in the Mathematical Sciences category was Pei- 
Hsuan Chang, seventeen, of Taipei Municipal LiShan High 
School, Taipei City, Chinese Taipai, for his project “Nested 
eggs: Where Brianchon, Pascal, and Poncelet meet.” Pei also 
received the Grand Award of the European Union Contest 
for Young Scientists, which awards a prize of a trip to the 
European Union Contest, and the First Award of US$3,000. 
The award winners and the titles of their projects follow.

First Award (US$3,000): Pei-Hsuan Chang, “Nested 
eggs: Where Brianchon, Pascal, and Poncelet meet.”

Second Award (US$1,500): Roman Krutovskiy, eigh-
teen, Gymnasium No. 1514, Moscow, Russian Federation, 
“The center of one geometric world”; Arjun Srinivasan 
Ramani, seventeen, West Lafayette Junior-Senior High 
School, West Lafayette, Indiana, “Fast sampling of sto-
chastic Kronecker graphs by identifying Erdős-Renyi 
subregions”; Omer Siddiqui, sixteen, Detroit Country Day 
School, Beverly Hills, Michigan, “The arrangement graph: 
A new design for computational systems.” 

Third Award (US$1,000): Muhammad Ugur oglu Ab-
dulla, sixteen, West Shore Junior/Senior High School, 
Melbourne, Florida, “Stochastic analysis in biomedical en-
gineering: Identifying acute myocardial infarction”; Talia 
Alysse Lichtenberg, eighteen, West Linn High School, 
West Linn, Oregon, “Alzheimer’s Disease risk model using 
survival analysis: Identifying key modifiable risk factors to 
be implemented in public health strategy”; Phuong Anh 
Tran, sixteen, Cherkasy Physics and Mathematics Lyceum, 
Cherkasy, Ukraine, “Towards common algorithm for com-
putation of polygonal numbers”; Xuanlin Li, eighteen, 
The McCallie School, Chattanooga, Tennessee, “Conjecture 
of maximum number of minimum-area triangles deter-
mined by N lattice points in no-three-in-line situation.”

Fourth Award (US$500): David Chang Luo, eighteen, 
Baton Rouge Magnet High School, Baton Rouge, Louisiana, 
“A tree branch path solution to the Collatz conjecture”; 
Mehtaab Sawhney, seventeen, Commack High School, 
Commack, New York, “A study of bar and arc k-visibility 
graphs”; Qingxuan Jiang, seventeen, Shanghai High 
School, Shanghai, China, “The rolling lamp problem and 

Emmy Murphy

Izabella Laba
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related link structure”; Jared M. Geller, seventeen, Pine 
Crest School, Fort Lauderdale, Florida, “Patterns in the 
continued fraction expansion of various infinite series”; 
Agni Kumar, eighteen, Milton High School, Milton, Geor-
gia, “Break divisors as canonical representatives for divisor 
classes on complete graphs: Applications to the Internet 
of things.”

—From an ISEF announcement

AMS Menger Awards at the 
2016 ISEF

After a very suc-
cessful  run in 
2013, the Intel 
International Sci-
ence and Engineer-
ing Fair (Intel ISEF), 
a program of the 
Society for Science 
and the Public and 
the world’s largest 
international pre-
college science 
competition, re-
turned this May to 
the Phoenix Con-
vention Center in 
downtown Phoe-
nix, Arizona. This 
annual event cur-
rently brings to-
gether more than 

1,750 high school students from more than seventy-five 
countries, regions, and territories to present posters with 
results of their independent research. The projects are 
individual or done in teams of two.

The participants at this impressive international sci-
entific event were selected from millions of students 
worldwide through local science fairs, followed by Intel 
ISEF-affiliated regional, state, and national fairs. The Intel 
ISEF provides awards of nearly US$4 million in prizes and 
scholarships annually. Among these are special awards 
given by dozens of federal agencies, professional and 
educational organizations, including the American Math-
ematical Society (AMS).

This year, there were fifty-one submissions in the 
mathematics category on a wide range of topics, theoreti-
cal and applied. All participants in this category showed 
exceptional mathematical promise, originality, talent, and 
an impressive mathematical background for someone this 
junior. As has been the case for the previous twenty-five 
editions, the AMS presented Karl Menger Awards to the 
students with the best mathematics poster presentations. 
In 2016, as in the previous year, the AMS awarded one first-
place prize, two second-place prizes, and four third-place 
prizes. In addition, five more students received honorable 
mentions. The selections for awards were made by the 
members of the 2016 AMS Menger Prize Committee and 
the AMS Special Awards Judges Group consisting of Irina 

Mitrea (Temple University), William Yslas Velez (University 
of Arizona), and Andrew Whelan (GKN Driveline).

The AMS Karl Menger Memorial Prize winners for 2016 
are:

•First-Place Award (US$2,000): Stephanie Shi-Ning Mui, 
Oakton High School, Vienna, VA, “Embedding a flat torus 
in three dimensional Euclidean space.”

•Second-Place Awards (US$1,000): Ekaterina Lebedeva, 
Municipal Lyceum #40, Nizhny Novgorod, Russian Federa-
tion, “Triangular circle in a square”; Phuong Anh Tran, 
Cherkasy Physics and Mathematics Lyceum, Cherkasy, 
Ukraine, “Towards common algorithm for computation 
of polygonal numbers”.

•Third-Place Awards (US$500): Muhammad Ugur 
oglu Abdulla, West Shore Junior/Senior High School, Mel-
bourne, FL, “stochastic analysis in biomedical engineering: 
Identifying acute myocardial infarction”; Pei-Hsuan Chang, 
Taipei Municipal LiShan High School, Taipei City, Chinese 
Taipei, “Nested eggs: Where Brianchon, Pascal and Poncelet 
meet”; Qingxuan Jiang, Shanghai High School, Shanghai, 
China, “The rolling lamp problem and related link struc-
ture”; Osvaldo J. Pagan and Dariannette Valentin (team 
entry), Dr. Carlos Gonzalez High School, Aguada, Puerto 
Rico, “The future of energy: Spidronized solar cells.”

•Honorable Mention Awards: Dona-Maria Radoslavova 
Ivanova, Baba Tonka High School of Mathematics, Ruse, 
Bulgaria,“On the coverings of {0, 1, 2}n with minimal car-
dinality”; Emil Sebastian Geisler, Bountiful High School, 
Bountiful, UT, “The investigation of an impartial normal 
play game”; Roy Jacobson, Israel Arts and Science Acad-
emy, Jerusalem, Israel, “Graph rigidity in L1 and Kusner’s 
conjecture”; Karthik Yegnesh, Methacton High School, Eag-
leville, PA, “Cosheaf theoretical constructions in networks 
and persistent homology”; Shaden Naif Alshammari, 19th 
High School, Hail, Saudi Arabia, “Enhancement RSA secu-
rity using polynomials and Rabin functions.”

The Intel ISEF finals for next year will be held May 14–19, 
2017, in Los Angeles, California. See https://student.
societyforscience.org/intel-isef. The participation 
of the American Mathematical Society in ISEF is supported 
through income from the Karl Menger Fund, established 
by the family of the late Karl Menger, complemented by 
the AMS general fund (see www.ams.org/profession/
prizes-awards/ams-awards/menger-award). For more 
information about this program or to make contributions 
to this fund, contact the AMS Development Office, 201 
Charles Street, Providence, RI 02904-2294; send email to 
development@ams.org; or telephone 401-455-4111.

 
—Irina Mitrea,Temple University

William Yslas Velez, University of Arizona
Andrew Whelan, GKN Driveline

Photo Credits
Photo of Jean-Marie Mirebeau, courtesy of the Popov Prize 

Selection Committee.
Photo of Stephen Brookes, courtesy of Tim Kaulen.
Photo of Peter W. O’Hearn, courtesy of Sunok Kang.
Photo of Emmy Murphy, courtesy of Ali Hussain.
Photo of Izabella Laba, courtesy of AWM Press Release. 
Photo of Menger Awardees by April Rietze, Society for 

Science & the Public.

Front row (Osvaldo J. Pagan, 
Dariannette Valentin, Pei-Hsuan 
Chang, Stephanie Shi-Ning Mui, 
Irina Mitrea).  Back row (Qingxuan 
Jiang, Ekaterina Lebedeva, Phuong 
Anh Tran, Muhammad Ugur oglu 
Abdulla).
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American Mathematical 
Society Centennial Fellowship
Invitation for Applications for Awards for 2017–2018 
Deadline December 1, 2016 

Description: The AMS Centennial Research Fellowship Pro-
gram makes awards annually to outstanding mathemati-
cians to help further their careers in research. The number 
of fellowships to be awarded is small and depends on the 
amount of money contributed to the program. The Society 
supplements contributions as needed. At least one fellow-
ship will be awarded for the 2017–2018 academic year. A 
list of previous fellowship winners can be found at www.
ams.org/profession/prizes-awards/ams-awards/
centennial-fellow.

Eligibility : The eligibility rules are as follows. The pri-
mary selection criterion for the Centennial Fellowship is 
the excellence of the candidate’s research. Preference will 
be given to candidates who have not had extensive fel-
lowship support in the past. Recipients may not hold the 
Centennial Fellowship concurrently with another research 
fellowship such as a Sloan or NSF Postdoctoral fellowship. 
Under normal circumstances, the fellowship cannot be 
deferred. A recipient of the fellowship shall have held 
his or her doctoral degree for at least three years and not 
more than twelve years at the inception of the award (that 
is, received between September 1, 2005, and September 
1, 2014). Applications will be accepted from those cur-
rently holding a tenured, tenure-track, postdoctoral, or 
comparable (at the discretion of the selection committee) 
position at an institution in North America. Applications 
should include a cogent plan indicating how the fellow-
ship will be used. The plan should include travel to at 
least one other institution and should demonstrate that 
the fellowship will be used for more than reduction of 
teaching at the candidate’s home institution. The selection 
committee will consider the plan, in addition to the quality 
of the candidate’s research, and will try to award the fel-

lowship to those for whom the award would make a real  
difference in the development of their research careers. 
Work in all areas of mathematics, including interdisciplin-
ary work, is eligible.

Deadline: The deadline for receipt of applications is 
December 1, 2016. The award recipient will be announced 
in February 2017 or earlier, if possible.

Application information: Find Centennial application 
information at www.ams.org/ams-fellowships/. For 
questions, contact the Membership and Programs De-
partment, American Mathematical Society, 201 Charles 
Street, Providence, RI 02904-2294; prof-serv@ams.org; 
401-455-4096.

 
—AMS Membership and Programs Department

Travel Grants for MCA 2017
Note: This travel grant program is contingent on receiv-
ing funding from the National Science Foundation.

This grant will permit partial travel support for up 
to 100 US mathematicians attending the Mathematical 
Congress of the Americas (MCA) that will take place  
July 24–28, 2017, in Montreal, Canada. The Society is pre-
paring to administer the selection process. 

Instructions on how to apply for support will be avail-
able in early September on the AMS website at www.ams.
org/programs/travel-grants/mca. This travel grants 
program will be administered by the Membership and Pro-
grams Department, AMS, 201 Charles Street, Providence, RI 
02904-2294. For questions or more information, contact 
Steven Ferrucci at sxf@ams.org, 800-321-4267, ext. 4113, 
or 401-455-4113. 

This program is open to US mathematicians (those who 
are affiliated with a US institution and must be affiliated 
with a US institution at the time of travel). It is expected 
that this travel grant program will provide travel support 
for both US-based invited speakers (senior mathematicians 

http://www.ams.org/profession/prizes-awards/ams-awards/centennial-fellow
http://www.ams.org/profession/prizes-awards/ams-awards/centennial-fellow
http://www.ams.org/profession/prizes-awards/ams-awards/centennial-fellow
http://www.ams.org/ams-fellowships/
http://www.ams.org/programs/travel-grants/mca
http://www.ams.org/programs/travel-grants/mca
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on a first-come-first-served basis up to the amount of the 
NSF grant) and early-career mathematicians. Early-career 
mathematicians (those within six years of their doctor-
ates), women, and members of US groups underrepre-
sented in mathematics are especially encouraged to apply. 
Invited speakers to MCA 2017 who are from US institutions 
should submit applications if funding is desired. 

Applications will be evaluated by a panel of mathemati-
cal scientists under the terms of a proposal submitted 
to the National Science Foundation (NSF) by the Society. 

The following conditions will apply: mathematicians 
accepting grants for partial support of the travel to MCA 
2017 may not supplement them with any other NSF funds. 
Should NSF fund this program, it will be the intention of 
the NSF’s Division of Mathematical Sciences to provide no 
additional funds on its other regular research grants for 
travel to MCA in 2017. However, an individual mathemati-
cian who does not receive a travel grant may use regular 
NSF grant funds, subject to the usual restrictions and prior 
approval requirements. 

All information currently available about the MCA 2017 
program, organization, and registration procedure is lo-
cated on the MCA 2017 website: https://mca2017.org. 

 
—AMS Membership and Programs Department

NRC-Ford Foundation 
Fellowships
Through its Fellowship Programs, the Ford Foundation 
seeks to increase the diversity of the nation’s college and 
university faculties, to maximize the educational benefits 
of diversity, and to increase the number of professors 
who can and will use diversity to enrich the education of 
all students. All citizens or nationals of the United States 
are eligible. The fellowships are awarded to individuals 
who demonstrate superior academic achievement (such as 
grade point average, class rank, honors, or other designa-
tions) and who are committed to a career in teaching and 
research at the college or university level. 

Approximately sixty Predoctoral Fellowships will be 
awarded, providing three years of support for individuals 
engaged in graduate study leading to a PhD or ScD degree. 
The deadline is November 17, 2016. Approximately thirty-
six Dissertation Fellowships will be awarded, providing 
one year of support for individuals working to complete 
a dissertation leading to a PhD or ScD degree. The dead-
line is November 10, 2016. Approximately twenty-four 
Postdoctoral Fellowships will be awarded, providing one 
year of support for individuals engaged in postdoctoral 
study after the attainment of the PhD or ScD degree. The 
deadline is November 10, 2016. See sites.nation-
alacademies.org/PGA/FordFellowships/index.htm 
or contact infofell@nas.edu. 

 
—From the Ford Foundation Fellowship Programs website

AWM Travel Grants 
for Women
The National Science Foundation (NSF) and the Association 
for Women in Mathematics (AWM) sponsor travel grant 
programs for women mathematicians. AWM Travel Grants 
for Women Researchers enable women to attend research 
conferences in their fields. AWM Mathematics Education 
Research Travel Grants provide full or partial support for 
travel and subsistence in math/math education research 
for mathematicians attending a math education research 
conference or math education researchers attending a 
math conference. AWM Mathematics Mentoring Travel 
Grants are designed to help junior women develop long-
term working and mentoring relationships with senior 
mathematicians. Mathematics Education Research Men-
toring Travel Grants encourage collaboration between 
mathematicians and researchers in education and related 
fields in order to improve the education of teachers 
and students. See https://sites.google.com/site/ 
awmmath/programs/travel-grants for application ma-
terials and deadlines or email: awm@awm-math.org.

 
—From an AWM announcement

Call for Nominations for Clay 
Research Fellowships
The Clay Mathematics Institute solicits nominations for 
the 2016 Clay Research Fellowships. Fellows are appointed 
for a period of one to five years. They may conduct their 
research at whatever institution or combination of institu-
tions best suits their research. In addition to a generous 
salary, the fellows receive support for travel, collabora-
tion, and other research expenses. The selection criteria 
are the quality of the candidate’s research and promise 
to become a mathematical leader. All those selected are 
recent PhDs, and most are selected as they complete their 
thesis work. For more information and submission instruc-
tions, see www.claymath.org/programs/fellowship-
nominations. 

 
—From a Clay Mathematics Institute announcement

Field of Dreams Conference
The National Alliance for Doctoral Studies in the Math-
ematical Sciences is pleased to announce the Tenth An-
nual Mathematical Field of Dreams Conference, which will 
be held November 4–6, 2016, in St. Louis, Missouri. The 
conference brings together faculty in the mathematical sci-
ences with students from backgrounds underrepresented 
in those fields. To learn more and register, visit: mathal-
liance.org/2016-field-of-dreams-conference/.

 
—From a Math Alliance announcement

https://mca2017.org
https://sites.google.com/site/awmmath/programs/travel-grants
https://sites.google.com/site/awmmath/programs/travel-grants
http://www.claymath.org/programs/fellowship-nominations
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http://sites.nationalacademies.org/PGA/FordFellowships/index.htm
http://sites.nationalacademies.org/PGA/FordFellowships/index.htm
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2016 SACNAS Conference
The Society for Advancement of Chicanos/Hispanics and 
Native Americans in Science (SACNAS) 2016 National 
Diversity in STEM Conference, to be held October 13–15, 
2016, in Long Beach, California, provides three days of 
cutting-edge science, training, mentoring, and cultural ac-
tivities for students and scientists at all levels. In particu-
lar, there will be programs and mentoring in mathematics. 
For more information, including travel support, see the 
conference home page: www.2016sacnas.org.

 
—From SACNAS announcements

NSA Mathematical Sciences 
Program
Since 1987, the Mathematical Sciences Program (MSP) at 
the National Security Agency (NSA) has provided grants to 
support individual research projects in algebra, discrete 
mathematics, number theory, probability and statistics, 
as well as grants to support Research Experiences for 
Undergraduates and conferences. As the deadline for this 
announcement approached, the MSP’s budget for fiscal 
year 2017 had not been established. Consequently, we 
were uncertain whether we would be able to support new 
proposals. For current information about the status of the 
program, please contact Charles Toll (chtoll@nsa.gov) 
and/or Barbara Johnson (bajohn1@nsa.gov).

 
—NSA announcement

News from AIM
The American Institute of Mathematics (AIM) is accepting 
proposals for its scientific programs: Focused Workshops 
and SQuaREs. Proposals are submitted online; the deadline 
is November 1, 2016. See www.aimath.org for additional 
information.

Focused Workshop Program: AIM’s week-long work-
shops are distinguished by their specific mathematical 
goals. This may involve making progress on a significant 
unsolved problem or examining the convergence of two 
distinct areas of mathematics. Workshops are small in 
size, up to twenty-eight people, to allow for close collabo-
ration among the participants. Researchers may apply to 
attend an upcoming AIM workshop. Each workshop sup-
ports several participants through an open application 
process. A list of upcoming workshops is available at www.
aimath.org/workshops/upcoming/.

SQuaREs Program: AIM’s Structured Quartet Research 
Ensembles (SQuaREs) program brings together groups of 
four to six researchers for a week of focused work on a 
specific research problem, returning for up to three con-
secutive years. 

 
—AIM announcement

News from CIRM
The Centro Internazionale per la Ricerca Matematica 
(CIRM) is planning the following activities in 2017. For 
further information on these programs, see cirm.fbk.
eu/cirm-visiting-professors and cirm.fbk.eu/
research-pairs.

Conferences. Proposals are invited for conferences and 
mathematical meetings to be held in 2017. The deadline 
for submission is September 30, 2016. See cirm.fbk.
eu/conferences.

Visiting Professorships, Visiting Scholars, Research 
in Pairs. In 2017 CIRM expects to support two or three 
partners from different universities who intend to work 
together on a definite research project for a period of time 
ranging from one to six weeks. 

 
—Marco Andreatta, Director, CIRM

News from BIRS
The Banff International Research Station for Mathematical 
Innovation and Discovery (BIRS) is now accepting propos-
als for its 2018 program. BIRS will again be hosting a 
forty-eight-week scientific program at its station in Banff, 
Alberta, Canada. BIRS is also hoping to run an additional 
twenty to twenty-five workshops at its affiliated station, 
Casa Matemática Oaxaca (CMO), in Mexico.

BIRS provides an environment for creative interaction 
and the exchange of ideas, knowledge, and methods within 
the mathematical, statistical, and computing sciences 
and with related disciplines and industrial sectors. Each 
week, the station hosts either a full workshop (forty-two 
people for five days) or two half-workshops (each with 
twenty-one people for five days). BIRS provides full ac-
commodations, board, and research facilities at no cost to 
the invited participants in a setting conducive to research 
and collaboration. The deadline for five-day workshop and 
summer school proposals is September 29, 2016. Full 
information, guidelines, and online forms are available at 
the BIRS website: www.birs.ca.

BIRS will also operate its Research in Teams and Fo-
cused Research Groups programs, allowing smaller groups 
to meet for several weeks of uninterrupted work at the 
station. The preferred date to apply is September 29, 
2016; however, proposals for projects involving Research 
in Teams or Focused Research Groups can be submitted at 
any time earlier than four months before their requested 
start date. See https://www.birs.ca/proposals for 
more information and application material.

 
—Nassif Ghoussoub  

Scientific Director  
Banff International Research Station

http://www.2016sacnas.org
http://cirm.fbk.eu/cirm-visiting-professors
http://cirm.fbk.eu/cirm-visiting-professors
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Call for Program Proposals
The Mathematical Sciences Research Institute (MSRI) in-
vites the submission of preproposals for full- or half-year 
programs to be held at MSRI. Planning of such programs is 
generally done about three years ahead. Except in extraor-
dinary cases, a subject is the focus of a program not more 
than once in ten years. A program generally consists of up 
to one year (10 months) of concentrated activity in a spe-
cific area of current research interest in the mathematical 
sciences. MSRI usually runs two programs simultaneously, 
each with about forty mathematicians in residence at any 
given time. The most common program lengths are five 
months (typically in the form of a fall or spring semester 
program). Each program begins with a Connections for 
Women workshop, followed by an introductory workshop, 
to introduce the subject to the broader mathematical 
community. Successful proposals are usually developed 
from the pre-proposal in a collaborative process between 
the proposers, the Directorate, and the Scientific Advisory 
Committee (SAC). Proposals should be submitted to pro-
posals@msri.org before October 15, 2016. For require-
ments and further information see https://www.msri.
org/web/msri/scientific/request-for-proposals/
propose-a-program. 

Call for Hot Topics Workshop Proposals 
Each spring MSRI provides a workshop called “Hot 
Topics” to showcase what is new, innovative, and 
interesting to the mathematical sciences community. 
The workshop should last five days or fewer. The SAC 
will review all proposals and select one workshop 
for spring 2018. Proposals should be submitted to 
proposals@msri.org by October 15, 2016. For 
requirements and further information, see www.
msri.org/web/msri/scientific/request-for- 
proposals/propose-a-hot-topics-workshop. 

 
—From MSRI announcements

Mathematics Opportunities
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2016 AMS Mass Media Fellow 
Selected

Kelsey Houston-Edwards, a 
PhD student at Cornell University, 
has been awarded the 2016 AMS-
AAAS Mass Media Fellowship. She 
will spend the summer working at 
the PBS program NOVA.

The AAAS Mass Media Science 
and Engineering Fellows program 
is organized by the American As-
sociation for the Advancement 
of Science (AAAS). This competi-

tive program is designed to improve public understand-
ing of science and technology by placing graduate and 
postgraduate science, mathematics, and engineering 
students in media outlets nationwide. The fellows work 
for ten weeks each summer as reporters, researchers, 
and production assistants alongside media professionals 
to sharpen their communication skills and increase their 
understanding of the editorial process by which events 
and ideas become news.

The program is available to enrolled college or univer-
sity students (graduate, doctoral, or upper-level under-
graduates) in the physical, biological, geological, health, 
engineering, computer, social sciences, or mathematics 
with outstanding written and oral communication skills 
and a strong interest in learning about the media.

In its forty-second year, this fellowship program has 
placed over 655 science, mathematics, and engineering 
scholars in media organizations nationwide as they re-
search, write, and report today’s headlines. 

For more information on the AAAS Mass Media Science 
and Engineering Fellows Program, visit the website www.
aaas.org/mmfellowship.

 
—AMS Washington Office

AMS Sponsors Exhibit on 
Capitol Hill
The AMS sponsored an exhibit at 
the twenty-second annual Coali-
tion for National Science Funding 
(CNSF) exhibition and reception on 
Capitol Hill held on April 26, 2016. 
Konstantina Trivisa, University of 
Maryland, presented her work “On 
the Movement of Cells, Birds, Fish 
and Other Agents: Mathematical 
Modeling in Biology and Ecology.” 

Nature and biological systems 
offer many examples of collec-
tive self-organized behavior: ants 
build colonies, birds fly in flocks, 
fish swim in schools. Bacteria can 
behave either as individual single-
cell organisms or as multicellular populations. Bacteria 
exhibit this behavior by chemically “talking” to one an-
other through a process called quorum sensing. Using 
principles of self-organized dynamics, Trivisa, in col-
laboration with the lab of W. Bentley at the University of 
Maryland and PhD student H. Ueda, has constructed a new 
model of Cucker-Smale type that exhibits such behavior. 
Quorum sensing involves the production, release, and 
community-wide sensing of molecules called autoinduc-
ers that modulate gene expression and ultimately bacte-
rial behavior in response to the density of a bacterial 
population. The phenomenon of bioluminescence (the 
production and emission of light by a living organism 
which occurs widely in marine life) and the construction 
of antibiotics and proteins are intimately connected to 
this process. When the number of particles is sufficiently 
large, it is not economical to keep track of the motion of 
each particle through a particle system. Instead, one is 
forced to study the mean field limit of the particle system 
introducing a kinetic description for flocking analogous 
to the Vlasov equation in plasma and astrophysics. By 
taking into consideration random effects, this kinetic  
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description yields in certain regimes a macroscopic de-
scription governed by Euler-type systems, which are in 
general more cost effective for computational purposes. 

One of the goals of Trivisa’s research is the construc-
tion of numerical algorithms for the approximation of 
such systems which govern the motion of cells. Numerical 
algorithms complement the analysis and inform the ex-
periments, providing valuable insight into the evolution of 
cells. Such numerical algorithms have been constructed by 
Trivisa (in collaboration with Weber), providing informa-
tion on the effect of drug application on cancerous cells 
and tumor growth. This research, which aims at the predic-
tion of cancer progression based on imaging analysis, is in 
collaboration with S. Lockett and B. Kinders at the National 
Cancer Institute. Similar analysis is currently under way in 
the context of models exhibiting quorum sensing.

The CNSF Exhibition was attended by over 250 people 
viewing thirty-five exhibits. Trivisa and the other ex-
hibitors were able to present their work, funded by the 
National Science Foundation, and explain the critical im-
portance of increased, sustained federal investments in 
basic scientific research.

 
—AMS Washington Office

From the AMS Public 
Awareness Office

AMS for Students: News and in-
formation for high school and un-
dergraduate students in the math-
ematical sciences.

This site features math videos, 
mathematicians in the media and 
math news, as well as a collection 
of links to math programs, infor-
mation about grad schools, com-
petitions and awards, math help, 
resources on where math is used, 

and recreational math. We encourage faculty and mentors 
to point students to this central source of information at 
www.ams.org/students. 

AMS Blogs: Ben Braun (University of Kentucky) and 
colleagues post helpful and thought-provoking topics on 
the On Teaching and Learning Mathematics Blog; Anna 
Haensch (Duquesne University) and Evelyn Lamb (Math 
Writer) cover the math blogosphere on the Blog on Math 
Blogs; John Baez (UC Riverside) explains the mathematics 
behind the images on the Visual Insight Blog; Sara Malec 
(Hood College) and Beth Malmskog (Villanova University) 
share their experiences as early-career mathematicians, 
teaching and doing research. We invite AMS members to 
explore all the AMS Blogs at blogs.ams.org, subscribe 
to get e-mail notifications of new posts on the blogs of 
interest, and comment (ask questions, share advice) on 
the posts. 

 
—Annette Emerson and Mike Breen  

AMS Public Awareness Officers

Deaths of AMS Members
Gerald W. Johnson, professor, University of Nebraska-
Lincoln, died on April 27, 2015. Born on April 20, 1939, 
he was a member of the Society for 49 years.

Mario Leon Juncosa, of Walnut Creek, died on Au- 
gust 12, 2015. Born on September 18, 1921, he was a 
member of the Society for 67 years.

Murray Marshall, professor, University of Saskatch-
ewan, died on May 1, 2015. Born on March 24, 1940, he 
was a member of the Society for 34 years.

Czeslaw Olech, professor, Polish Academy of Sci-
ences, died on July 1, 2015. Born on May 22, 1931, he was 
a member of the Society for 47 years. 

Raymond E. Ozimkoski, of New City, New York, died 
on July 19, 2015. Born on July 3, 1927, he was a member 
of the Society for 63 years.

Lyle E. Pursell, of Rolla, Missouri, died on June 6, 
2015. Born on April 23, 1926, he was a member of the 
Society for 66 years.

George N. Raney, of Connecticut, died on Septem- 
ber 13, 2015. Born on October 14, 1922, he was a member 
of the Society for 71 years.

Hartley Rogers Jr., of Winchester, Massachusetts, 
died on July 17, 2015. Born on July 6, 1926, he was a 
member of the Society for 63 years.

Stefan Rolewicz, of Warsaw, Poland, died on July 9, 
2015. Born on March 15, 1932, he was a member of the 
Society for 41 years. 

George R. Sell, professor, University of Minnesota, 
died on May 29, 2015. Born on February 7, 1937, he was 
a member of the Society for 54 years.

F. A. Sherk, of Canada, died on September 23, 2015. 
Born on May 20, 1932, he was a member of the Society 
for 59 years. 

George R. Stell, of Setauket, New York, died on 
December 22, 2014. Born on January 2, 1933, he was a 
member of the Society for 52 years. 

J. F. Traub, of New York, NY, died on August 24, 2015. 
Born on June 24, 1932, he was a member of the Society 
for 54 years.

Tamotsu Tsuchikura, of Japan, died on August 29, 
2015. Born on October 7, 1922, he was a member of the 
Society for 54 years. 

Rainer Vogt, of Germany, died on August 12, 2015. 
Born on July 23, 1942, he was a member of the Society 
for 17 years.

Hanns Joachim Weinert, of Germany, died on Septem- 
ber 22, 2015. Born on January 26, 1927, he was a member 
of the Society for 47 years.

Donald F. Young, of Smyrna, Georgia, died on  
June 25, 2015. Born on October 26, 1944, he was a member 
of the Society for 42 years. 

Hermann Zapf, of Germany, died on June 4, 2015. Born 
on November 8, 1918, he was a member of the Society for 
32 years. 

Daniel Zelinsky, of Chevy Chase, Maryland, died on 
September 16, 2015. Born on November 22, 1922, he was 
a member of the Society for 72 years.

http://www.ams.org/students
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Vice President
(one to be elected)
David Jerison 
Gunther Uhlmann

Board of Trustees
(one to be elected)
Ralph L. Cohen
Alejandro Uribe

Member at Large  
of the Council
(five to be elected)
Nathan M. Dunfield
Gregory F. Lawler
Irina Mitrea
Robert Pego
Sorin Popa
Charles Steinhorn
Pham Huu Tiep
Edriss S. Titi
Ravi Vakil
Talitha M. Washington

Nominating Committee
(three to be elected)
Linda Chen
Laura De Carli
Edray Herber Goins
Matthew Gursky
Shelly Harvey
Bjorn Poonen

Editorial Boards Committee
(two to be elected)
Hélène Barcelo
Rostislav Grigorchuk
Scott Sheffield
Christopher T. Woodward

2016 AMS Elections 
Special Section

Ballots
AMS members will receive email with instructions for vot-
ing online by August 15, or a paper ballot by September 15. 
If you do not receive this information by that date, please 
contact the AMS (preferably before October 1) to request 
a ballot. Send email to ballot@ams.org or call the AMS 
at 800-321-4267 (within the US or Canada) or 401-455-
4000 (worldwide). The deadline for receipt of ballots is 
November 4, 2016.

Write-in Votes
It is suggested that names for write-in votes be given in 
exactly the form that the name occurs in the Combined 
Membership List (www.ams.org/cml). Otherwise the iden-
tity of the individual for whom the vote is cast may be in 
doubt and the vote may not be properly credited.

Replacement Ballots
For a paper ballot, the following replacement procedure 
has been devised: A member who has not received a ballot 
by September 15, 2016, or who has received a ballot but 
has accidentally spoiled it, may write to ballot@ams.org 
or Secretary of the AMS, 201 Charles Street, Providence, RI 
02904-2294, USA, asking for a second ballot. The request 
should include the individual’s member code and the 
address to which the replacement ballot should be sent. 
Immediately upon receipt of the request in the Providence 
office, a second ballot, which will be indistinguishable from 
the original, will be sent by first class or airmail. Although 
a second ballot will be supplied on request and will be sent 

by first class or airmail, the deadline for receipt of ballots 
cannot be extended to accommodate these special cases.

Biographies of Candidates
The next several pages contain biographical information 
about all candidates. All candidates were given the oppor-
tunity to provide a statement of not more than 200 words  
to appear at the end of their biographical information. 
Photos were supplied by the candidates.

Description of Offices
The vice president and the members at large of the 
Council serve for three years on the Council. That body 
determines all scientific policy of the Society, creates and 
oversees numerous committees, appoints the treasurers 
and members of the Secretariat, makes nominations of 
candidates for future elections, and determines the chief 
editors of several key editorial boards. Typically, each of 
these new members of the Council will also serve on one 
of the Society’s five policy committees. Current and past 
members of the Council may be found here: www.ams.org/
comm-all.html#COUNCIL.

The Board of Trustees, of whom you will be electing 
one member for a five-year term, has complete fiduciary 
responsibility for the Society. Among other activities, the 
trustees determine the annual budget of the Society, prices 
of journals, salaries of employees, dues (in cooperation 
with the Council), registration fees for meetings, and in-
vestment policy for the Society’s reserves. The person you 
select will serve as chair of the Board of Trustees during 
the fourth year of the term. Current and past members 

List of Candidates–2016 Election
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of the Board of Trustees, as well as the full charge for a  
Trustee, may be found here: www.ams.org/comm-all. 
html#BT.

The candidates for vice president, members at large, 
and trustee were suggested to the Council either by the 
Nominating Committee or by petition from members. 
While the Council has the final nominating responsibility, 
the groundwork is laid by the Nominating Committee. The 
candidates for election to the Nominating Committee were 
nominated by the current President, Robert L. Bryant. The 
three elected will serve three-year terms. The main work of 
the Nominating Committee takes place during the annual 
meeting of the Society, during which it has four sessions 
of face-to-face meetings, each lasting about three hours. 
The Committee then reports its suggestions to the spring 
Council, which makes the final nominations. Current and 
past members of the Nominating Committee, as well as 
the full charge,  may be found here: www.ams.org/comm-
all.html#NOMCOMM.

The Editorial Boards Committee is responsible for 
the staffing of the editorial boards of the Society. Mem-
bers are elected for three-year terms from a list of  
candidates named by the president. The Editorial Boards 
Committee makes recommendations for almost all editorial  
boards of the Society. Managing editors of Journal of 
the AMS, Mathematics of Computation, Proceedings  
of the AMS, and Transactions of the AMS; and Chairs of the 
Colloquium, Mathematical Surveys and Monographs, and  
Mathematical Reviews editorial committees are officially 
appointed by the Council upon recommendation by the 
Editorial Boards Committee. In virtually all other cases, 
the editors are appointed by the president, again upon 
recommendation by the Editorial Boards Committee. Cur-
rent and past members of the Editorial Boards Committee, 
as well as the full charge, may be found here: www.ams. 
org/com-all.html#EBC.

Elections to the Nominating Committee and the 
Editorial Boards Committee are conducted by the method 
of approval voting. In the approval voting method, you can 
vote for as many or as few of the candidates as you wish. 
The candidates with the greatest number of the votes win 
the election.

A Note from AMS Secretary Carla D. Savage

The choices you make in these elections directly affect 
the direction the Society takes. If the past election serves 
as a reliable measure, about 13 percent of you will vote 
in the coming election, which is comparable with voter 
participation in other professional organizations which 
allow an online voting option. This is not mentioned as 
encouragement for you to throw the ballot in the trash; 
instead, the other officers and Council members join me 
in urging you to take a few minutes to review the election 
material, fill out your ballot, and submit it. The Society 
belongs to its members. You can influence the policy and 
direction it takes by voting.

Also, let me urge you to consider other ways of partici-
pating in Society activities. The Nominating Committee, the 
Editorial Boards Committee, and the Committee on Com-

mittees are always interested in learning of members who 
are willing to serve the Society in various capacities. Names 
are always welcome, particularly when accompanied by a 
few words detailing the person’s background and interests. 
Self-nominations are probably the most useful. Recommen-
dations can be transmitted through an online form (www.
ams.org/committee-nominate) or sent directly to the 
secretary: secretary@ams.org or Office of the Secretary, 
American Mathematical Society, Department of Computer 
Science, Box 8206, North Carolina State University, Raleigh, 
NC 27695-8206 USA.

PLEASE VOTE.

http://www.ams.org/comm-all.html#BT
http://www.ams.org/comm-all.html#BT
http://www.ams.org/comm-all.html#NOMCOM
http://www.ams.org/comm-all.html#NOMCOM
http://www.ams.org/committee-nominate
http://www.ams.org/committee-nominate
http://www.ams.org/comm-all.html#EBC
http://www.ams.org/comm-all.html#EBC
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Biographies of Candidates 2016

research projects, and 12–24 high school research projects,  
respectively, per summer, 2006–2010 and 2014–present; 
Lecturer for MIT Open Courseware single variable calculus 
class with over 4 million distinct downloads since 2007; 
Bergman Prize, 2012; Fellow, AMS, 2012; MIT Commit-
tee on Undergraduate Admissions and Financial Aid, 
2012–2015 (Chair, 2014–2015); Principal designer, online 
single variable calculus class offered on MITx, 2015–2016. 
MIT Mathematics Department positions: Undergraduate 
Chair, 1998–1991; Graduate co–Chair, 2007–2009; Pure 
Mathematics Committee, Chair, 2002–2004, 2009–2011. 
Non–AMS Editorial Boards: Duke Mathematical Journal, 
1988–present; Journal of Geometric Analysis, 1990–2006; 
Asterisque, 1996–2000; Current Developments in Mathe-
matics, 1996–present; International Mathematics Research 
Notes, 1998–2000; Inventiones Mathematicae, 2000–2009; 
Cambridge Journal of Mathematics, 2013–present.
Selected Publications: 1. with J. M. Lee, Extremals for 
the Sobolev inequality on the Heisenberg group and the 
CR Yamabe problem, J. Amer. Math. Soc., 1 (1988), no. 1, 
1–13. MR0924699 (89b:53063); 2. The diameter of the 
first nodal line of a convex domain, Ann. of Math. (2), 
141 (1995), no. 1, 1–33. MR1314030 (95k:35148); 3. A 
Minkowski problem for electrostatic capacity, Acta Math., 
176 (1996), no. 1, 1–47. MR1395668 (97e:31003); 4. with 
L. A. Caffarelli and C. E. Kenig, Some new monotonicity
theorems with applications to free boundary problems,
Ann. of Math. (2), 155 (2002), no. 2, 369–404. MR1906591
(2003f:35068); 5. with L. Levine and S. Sheffield, Logarith-
mic fluctuations for internal DLA, J. Amer. Math. Soc., 25
(2012), no. 1, 271–301. MR2833484 (2012i:60093).

Biographical information about the candidates has been supplied and verified by the candidates.
Candidates have had the opportunity to make a statement of not more than 200 words on any subject matter 

without restriction and to list up to five of their research papers.
Candidates have had the opportunity to supply a photograph to accompany their biographical information. 

Acronyms: AAAS (American Association for the Advancement of Science); AMS (American Mathematical Society); 
ASA (American Statistical Association); AWM (Association for Women in Mathematics); CBMS (Conference Board of 
the Mathematical Sciences); IAS (Institute for Advanced Study), ICM (International Congress of Mathematicians); IMA 
(Institute for Mathematics and Its Applications); IMU (International Mathematical Union); IPAM (Institute for Pure 
and Applied Mathematics); LMS (London Mathematical Society); MAA (Mathematical Association of America); MSRI 
(Mathematical Sciences Research Institute); NAS (National Academy of Sciences); NRC (National Research Council); 
NSF (National Science Foundation); PIMS (Pacific Institute for the Mathematical Sciences); SIAM (Society for Industrial 
and Applied Mathematics); STEM (Science, Technology, Engineering and Mathematics).

Vice President

David Jerison
Professor of Mathematics, MIT.
Born: Lafayette, Indiana.
PhD: Princeton University, 1980.
AMS Committees: Associate Edi-
tor, Transactions and Memoirs 
of the AMS, 1991–1995; Associ-
ate Editor, Notices of the AMS, 
1998–2000; Editorial Boards 
Committee, 1998–2001; Notices 
Editor Search Committee, 1999; 
Colloquium Lecture Committee, 
1999–2002; Nominating Com-

mittee, 2004–2006; Bôcher Prize Selection Committee, 
2010.
Selected Addresses: Invited AMS Address, Salt Lake City, 
1987; Invited Speaker, ICM, Zurich, 1994; Principal Lec-
turer, CBMS Conference, Wayne State University, 2003; 
Plenary Lecturer, SIAM Analysis of PDE Conference, Miami, 
2009; Principal Lecturer, Minicourse for Symposium on 
Analysis and PDEs, Purdue University, 2015.
Additional Information: NSF Postdoctoral Fellowship, 
1980–1982; Sloan Foundation Research Fellowship, 1985; 
Presidential Young Investigator Award, 1985–1990; Fel-
low, American Academy of Arts and Sciences, 1999; 
Margaret MacVicar Faculty Fellow, MIT’s highest under-
graduate teaching award, 2004; Faculty Advisor to SPUR 
(Summer Program for Undergraduate Research) and RSI 
(Research Science Institute) with 10–12 undergraduate  

http://www.ams.org/mathscinet-getitem?mr=2833484
http://www.ams.org/mathscinet-getitem?mr=1906591
http://www.ams.org/mathscinet-getitem?mr=1395668
http://www.ams.org/mathscinet-getitem?mr=1314030
http://www.ams.org/mathscinet-getitem?mr=0924699


From the AMS Secretary—Election Special Section

Statement by Candidate: I am honored to be nominated to 
run for Vice President of the AMS.  If elected, I will do my 
best to help the Society address the needs of mathemati-
cians and fulfill our role in society at large.

I trace my beginnings as a mathematician to several 
summers I spent as a camper and counselor at the Ross 
Program at the Ohio State University. I have spent many 
subsequent summers at MIT talking to undergraduates 
and high school students about research projects and 
helping graduate students to serve as mentors for those 
projects. I have also taught many large enrollment, elemen-
tary classes and put my lectures and problem sets online 
on MIT’s Open Courseware and MITx.

I believe that mathematics depends greatly on social 
connections. Aspiring researchers and teachers need to 
see how we create and use mathematics and how they can 
participate in this enterprise. The AMS can help all of us 
connect with each other and communicate mathematics 
to many different audiences. 

Gunther Uhlmann
Walker Family Endowed Profes-
sor of Mathematics, University 
of Washington, and Si–Yuan Pro-
fessor IAS, Hong Kong Univer-
sity of Science and Technology. 
Finnish Distinguished Professor, 
University of Helsinki.
Born: Quillota, Chile.
PhD: MIT, 1976.
AMS Committees: Member at 
Large of the Council, 1992–1994; 
Chair, Committee to select win-

ner of Birkhoff Prize, 2005; Committee to select speakers 
of AMS Western meetings, 2006–2007 (Chair, 2007); Pro-
gram Committee, 8th Joint AMS–SMM meeting, 2009–2010; 
Nominating Committee, 2011–2014; Chair, Bôcher Prize 
Committee, 2013.
Selected Addresses: Principal Speaker, CBMS–NSF, Uni-
versity of Kentucky, 1995; Invited Speaker, International 
Congress of Mathematicians, Berlin, 1998; One hour lec-
ture, JMM, Atlanta, 2005; Plenary Lecture, International 
Congress of Industrial and Applied Mathematics, Zurich, 
2007; The Calderón–Zygmund Lectures, University of 
Chicago, 2007; One–hour lecture, AMS–SOMACHI Joint 
Meeting, Pucon, Chile, 2010; Einstein Lecture, AMS, 2012; 
The Louis Nirenberg Lectures on Geometric Analysis, 
CIRM, Montreal, 2016; Academy lecture, Royal Swedish 
Academy of Sciences, Stockholm, 2016.
Additional Information: A. P. Sloan Foundation Fel-
lowship, 1984–1986; Corresponding Member, Chilean 
Academy of Sciences, 2001; J. S. Guggenheim Fellowship, 
2001–2002; Member, American Academy of Arts and Sci-
ences, 2009; Fellow, SIAM, 2010; Chancellor Professor, UC 
Berkeley, Fall 2010; Senior Clay Scholar, MSRI, Fall 2010; 
Bôcher Memorial Prize, AMS, 2011; Rothschild Visiting 
Fellow, Newton Institute, 2011; Kleinman Prize, SIAM, 
2011; Member, Washington State Academy of Sciences, 
2012; Chaire d’Excellence 2012–2013 of the Fondation 
Sciences Mathématiques de Paris; Foreign Member of the 

Finnish Academy of Sciences and Letters, 2013; Simons 
Fellow, 2013–2014.
Selected Publications: 1. with J. Sylvester, A global unique-
ness theorem for an inverse boundary value problem, Ann. 
of Math. (2) 125 (1987), 153–169. MR0873380 (88b:35205); 
2. with L. Pestov, Two dimensional compact simple Ri-
emannian manifolds are boundary distance rigid, Ann.
of Math. (2) 161 (2005), no. 2, 1093–1110. MR2153407
(2006c:53038); 3. with P. Stefanov, Boundary rigidity and
stability for generic simple metrics, J. Amer. Math. Soc.,
18 (2005), no. 4, 975–1003. MR2163868 (2006h:53031);
4. with C. Kenig and J. Sjöstrand, The Calderón problem
for partial Cauchy data, Ann. of Math., 22 (2007), 431–445;
5. with A. Vasy, On the local geodesic X–ray transform, to
appear, Invent. Math.
Statement by Candidate: It would be a great honor to
be elected Vice–President of the AMS. The academic job
market, especially for tenure track positions, is abysmal.
If elected one of my main objectives would be for the AMS
to play an active role in informing young mathematicians
of jobs and training opportunities in industry and other
nonacademic jobs and also to organize activities in this
direction. Another area of interest for me would be to
broaden the connections of the AMS with different coun-
tries in the world.

Board of Trustees

Ralph L. Cohen
Barbara Kimball Browning Pro-
fessor, School of Humanities 
and Sciences, and Professor of 
Mathematics, Senior Associate 
Dean for the Natural Sciences, 
Stanford University.
Born: Detroit, Michigan.
PhD: Brandeis University, 1978.
AMS Offices: Council, 2009–
2015; Executive Committee, 
2011–2015.
 AMS Committees:Editorial 

Board, Transactions of AMS and Memoirs of AMS, 1985–
1992; Editorial Board, Proceedings of AMS, 1997–2001; 
Editorial Board, Mathematical Surveys and Monographs, 
2007–2015; Editorial Boards Committee, 2009–2015 
(Chair); Committee on Education, 2011–2012; Long Range 
Planning Committee, 2013–2014; Strategic Planning Over-
sight Committee Kernel (SPOCK), 2014–present.
Selected Addresses: Invited address, International Con-
gress of Mathematicians, Warsaw, Poland, 1983; Plenary 
address, Meeting of the American Mathematical Society, 
Eugene, Oregon, 1984; “Zabrodsky Memorial Lecture 
Series”, Jerusalem, Israel, 1989; Distinguished Lecture 
Series, Univ. of Pavia, Italy, 1996; Invited series of lectures 
on Morse theory and String topology to a summer school 
of South American graduate students entitled “Geomet-
ric and Topological Methods in Quantum Field Theory”, 
Villa de Leyva, Colombia, 2007; Invited Plenary Speaker, 
Conference on Manifolds, K–theory, and Related Topics, 
Dubrovnik, Croatia, 2014.
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Additional Information: Member, AMS, 1975–present;  
A. P. Sloan Foundation Fellowship in Mathematics,  
1982–1984; Presidential Young Investigator Award, 
1984–1989; Stanford Mathematics Department Chair, 
1992–1995; Cofounder (with R. Mazzeo), Stanford Uni-
versity Mathematics Camp, 1995; Mathematics advisor 
to Stanford’s Educational Program for Gifted Youth, 
1995–2002; Consultant to California State Board of Educa-
tion on K–12 Mathematics Content Standards, 1997–2000; 
Director of Stanford’s Mathematics Research Center, 
2000–2009; Deans Award for Distinguished Teaching, 
2002; Bass University Fellow in Undergraduate Teach-
ing, 2005–2010; Member of founding editorial board, 
Journal of Topology, 2007–2013; Senior Associate Dean 
for the Natural Sciences, 2010–2016; Fellow, AMS, 2013. 
Editor: “Topology,” 1988–2007; Journal of Geometry and 
Topology, 1997–present; “Graduate Text Series,” Oxford 
University Press, 1996–present; “Homotopy, Homology, 
and its Applications,” 2004–present. Organizer of many 
mathematics conferences and programs, including those 
at MSRI, Oberwolfach, Banff, Luminy, and AIM; Advisor to 
over 30 PhD students.
Selected Publications: 1. The immersion conjecture for 
differentiable manifolds, Ann. of Math. (2), 122 (1985), 
237–328. MR0808220 (86m:57030); 2. with F. Cohen, B. 
Mann, and R. J. Milgram, The topology of rational func-
tions and divisors of surfaces, Acta Math. 166 (1991), 
163–221. MR1097023 (92k:55011); 3. with J. D. S. Jones 
and G. B. Segal, Floer’s infinite–dimensional Morse theory 
and homotopy theory, Floer Memorial Volume, Progr. 
Math., 133, Birkhäuser, Basel (1995), 297–325. MR1362832 
(96i:55012); 4. with J. D. S. Jones, A homotopy theoretic re-
alization of string topology, Math. Ann., 324 (2002), no. 4, 
773–798. MR1942249 (2004c:55019); 5. with A. Blumberg 
and C. Schlichtkrull, Topological Hochschild homology of 
Thom spectra and the free loop space, Geom. Topol., 14 
(2010), no. 2, 1165–1242. MR2651551 (2011h:55016).
Statement by Candidate: It is an honor for me to be 
nominated for the AMS Board of Trustees. The Board 
administers the finances for the AMS and is therefore 
most concerned with the financial stability and health 
of the society. This is no small concern because of the 
evolving challenges facing its financial well–being: the 
changing nature of mathematical publications, and the 
challenge of attracting more young members to the AMS. 
The AMS’s recent strategic planning exercise reveals the 
critical need for innovation in addressing these and other 
challenges. As the primary American institution promot-
ing the value of mathematical research and advocating 
for the mathematical community, the AMS’s role in our 
profession is essential. We need to make efforts to broaden 
our membership among under–represented groups and 
young people, and to actively involve them in developing 
strategies to address the challenges facing the AMS, and 
the mathematical community more generally. We should 
also reach out to our colleagues in other disciplines and 
collaborate with other scientific societies for the promo-
tion of the continued strength of American mathematics 
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and science research and education. I look forward to the 
opportunity to work on these challenges as a member of 
the AMS Board of Trustees.

Alejandro Uribe
Professor of Mathematics, Uni-
versity of Michigan, Ann Arbor.
Born: Mexico City, Mexico.
PhD: Massachusetts Institute of 
Technology, 1982.
AMS Offices: Member at Large of 
the Council, 2004–2007.
AMS Committees: Centennial 
Fellowship Committee, 2000–
2002; Committee on Education, 
2004–2007; Mathematics Re-

search Communities Advisory Board, 2010–2012; Initial 
Fellows Selection Committee, 2012; Fellows Selection 
Committee, 2013.
Selected Addresses: Plenary Speaker, Fall Central Sec-
tional Meeting of the AMS, Lincoln, NE, 2005; Distinguished 
speaker, Red Raider mini symposium, “The geometry and 
topology of physics”, Texas Tech University, Lubbock, TX, 
October 2008; Plenary speaker, National Congress of the 
Mexican Mathematical Society, San Luis Potosi (México), 
October 2011; Mini–course, Summer School in Kähler Ge-
ometry and Quantization, University of Cologne, Germany, 
July 16–20, 2012; TIDY Distinguished Lecturer, School of 
Mathematical Sciences, Tel–Aviv University, 2014. 
Additional Information: Fellow of the AMS.
Selected Publications: 1. with V. Guillemin, Circular sym-
metry and the trace formula, Invent. Math., 96 (1989), 
no. 2, 385–423. MR0989702 (90e:58159); 2. with T. Paul, 
The semi–classical trace formula and propagation of 
wave packets, J. Funct. Anal., 132 (1995), no. 1, 192–249. 
MR1346223 (97c:58160); 3. with D. Borthwick and T. 
Paul, Legendrian distributions with applications to relative 
Poincaré series, Invent. Math., 122 (1995), no. 2, 359–402. 
MR1358981 (97a:58188); 4. with A. Bloch, F. Golse and 
T. Paul, Dispersionless Toda and Toeplitz operators, 
Duke Math J., 117 (2003), no. 1, 157–196. MR1962785 
(2003m:37121); 5. with R. Gelca, Quantum mechanics 
and nonabelian theta functions for the gauge group SU 
(2), Fund. Math., 228 (2015), no. 2, 97–137. MR3294605.
Statement by Candidate: I became a member of the AMS 
in 1978, as a beginning graduate student.  Over the course 
of many years, and especially after serving as a Member 
at Large of the Council, I have gained an enormous appre-
ciation for the Society and its crucial role in supporting 
mathematics and the profession.  I believe it is essential 
to ensure that the Society remains in a financial position 
that enables the maintenance and even expansion of the 
level of services it offers. If elected to the Board of Trust-
ees, I would be dedicated to supporting and safeguarding 
the financial health of the Society, and its overall impact 
on the field.

http://www.ams.org/mathscinet-getitem?mr=0808220
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Nominating Committee

Linda Chen
Associate Professor, Swarthmore 
College.
Born: Johnson City, New York. 
PhD: University of Chicago, 2000.
AMS Committees: Committee on 
Academic Freedom, Tenure, and 
Employment Security, 2015–2018.
Selected Addresses: International 
Conference on Toric Topology, 
Osaka City University, 2006; Five–
Lecture Mini–Course, Instituto 
Nacional de Matemática Pura e 

Aplicada, Rio de Janeiro, 2007; Workshop, Mathematical 
Sciences Research Institute, 2009; The Alice Dickinson 
Lecture in Mathematics, Women in Mathematics in New 
England, 2015; Colloquium, Women and Mathematics 
Program, Institute for Advanced Study, 2015.
Additional Information: Program Director, National Sci-
ence Foundation, 2011–2013; Eugene M. Lang Faculty 
Fellowship, 2013–2014; Mellon Foundation Tri–College 
Faculty Forum Grant, 2014–2017.
Selected Publications: 1. Quantum cohomology of flag 
manifolds, Adv. Math., 174 (2003), no. 1, 1–34. MR1959889 
(2004a:14055); 2. with L. Borisov and G. Smith, The 
orbifold Chow ring of toric Deligne–Mumford stacks, J. 
Amer. Math. Soc., 18 (2005), no. 1, 193–215. MR2114820 
(2006a:14091); 3. with C. Cadman, Enumeration of ratio-
nal plane curves tangent to a smooth cubic, Adv. Math., 
219 (2008), no. 1, 316–343. MR2435425 (2009g:14075); 
4. with A. Gibney and D. Krashen, Pointed trees of projec-
tive spaces, J. Algebraic Geom., 18 (2009), no. 3, 477–509. 
MR2496455 (2011a:14072); 5. with D. Anderson, Equiv-
ariant quantum Schubert polynomials, Adv. Math., 254 
(2014), 300–330. MR3161101. 
Statement by Candidate: I am honored to be asked to 
stand for election to the Nominating Committee. The 
committee plays a crucial role in finding leaders who 
will guide the many important research, education, and 
outreach activities of the AMS. It would be a privilege to 
serve the mathematics community and to help shape the 
future of the AMS. 

Laura De Carli
Professor, Florida International 
University.
Born: Lari (Pisa), Italy.
PhD: UCLA and University of 
Roma “La Sapienza”, 1993. 
AMS Committees: Committee 
on Meetings and Conferences, 
2011–2014; Member, Committee 
on Academic Freedom, Tenure, 
and Employment Security, Febru-
ary 2016–present. 
Selected Addresses: Contributed 

talk, El Escorial, Spain, 2004; Invited speaker, Workshop  
in Harmonic Analysis and Partial Differential Equations, 
Merida, Mexico, 2008; Invited speaker, “Isaac 2013”, 

Krakov, Poland, 2013; Invited speaker, International 
Conference on Harmonic Analysis and Applications, New 
York, 2015; Invited speaker, CMO–BIRS 15w5088, Applied 
Functional Analysis, Oaxaca, Mexico, 2015.
Selected Publications: 1. Unique continuation for ellip-
tic operators with nonmultiple characteristics, Israel J. 
Math., 118 (2000), 15–27. MR1776074 (2001f:35074); 2. 
with M. Ash, Growth of Lp Lebesgue constants for convex 
polyhedra and other regions, Trans. Amer. Math. Soc., 361 
(2009), no. 8, 4215–4232. MR2500886 (2010c:42014); 
3. with S. M. Hudson, Geometric remarks on the level 
curves of harmonic functions, Bull. Lond. Math. Soc., 42 
(2010), no. 1, 83–95. MR2586969 (2011c:31002); 4. with 
S. M. Hudson, A Faber–Krahn inequality for solutions of 
Schrödinger’s equation, Adv. Math., 230 (2012), no. 4–6, 
2416–2427. MR2927375; 5. with A. Kumar, Exponential 
bases on two dimensional trapezoids, Proc. Amer. Math. 
Soc., 143 (2015), no. 7, 2893–2903. MR3336614.
Statement by Candidate: I am proudly serving the AMS 
since 2011 and I wish to continue my service for years 
to come. The AMS can only accomplish its mission of 
promoting mathematical research, strengthening math-
ematical education and creating a supportive environment 
for mathematicians with the help of dedicated committee 
members. If elected to the Nominating Committee, I will 
work to ensure that the Society’s governing bodies are 
populated by a diverse group of mathematical scientists 
that can properly advance the AMS mission and programs. 

Edray Herber Goins
Associate Professor of Math-
ematics, Purdue University.
Born: Los Angeles, CA.
PhD: Stanford University, 1999.
AMS Committees: AMS Central 
Section Program Committee, 
2015–2017 (Chair, 2016).
Selected Addresses: NAM Clay-
tor–Woodard Lecture, JMM, New 
Orleans, 2011; Principal Lec-
turer, Modern Math Workshop 
Mini–Course, SACNAS National 

Conference, San Antonio, 2013; Plenary Speaker, Palmetto 
Number Theory Series XXII, 2014; AMS–AWM Special Ses-
sion on Recent Developments in Algebraic Number Theory, 
JMM, San Antonio, 2015; Marjorie Lee Browne Colloquium, 
University of Michigan, 2015.
Additional Information: Positions: MSRI, Postdoctoral 
Fellow, 1999, 2000; Institute for Advanced Study, Member 
of the School of Mathematics, 1999–2000; Harvard Univer-
sity, Visiting Scholar, 2000, 2001, and 2007; Max Planck 
Institut für Mathematik in Bonn, Postdoctoral Fellow, 
2001; California Institute of Technology, Irvine Foundation 
Instructor of Mathematics, 2001–2003 and Taussky–Todd 
Instructor of Mathematics, 2003–2004; Purdue University, 
Assistant Professor of Mathematics, 2004–2010 and As-
sociate Professor, 2010–present. Boards: PCMI Diversity 
Sub–Committee, 2010–present; MSRI Human Resources 
Advisory Committee (HRAC), 2013–present; President  
of the National Association of Mathematicians (NAM), 
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2015–present. Editorship: with Donald King, Gaston 
N’Guérékata, and Alfred Noël, Council for African Ameri-
can Researchers in the Mathematical Sciences, Vol. V; Con-
temp. Math., 467 (2008), 152 pgs.; Editor, AMS e–Mentoring 
Network in the Mathematical Sciences Blog, 2013–present; 
Honors: Black Issues in Higher Education’s Emerging 
Scholar of the Year, 2004. Membership: SACNAS, life 
member, 2005–present; AWM; MAA; NAM, life member, 
2011–present.
Selected Publications: 1. Artin’s conjecture and elliptic 
curves, Council for African American Researchers in the 
Mathematical Sciences, Vol. III; Contemp. Math., 275, Amer. 
Math. Soc. (2001), 39–51. MR1827334 (2002d:11054); 
2. Icosahedral Q

!!Not Supplied!! !!Not Supplied!! Notices of the AMS 1

–curve extensions, Math. Res. Lett., 10 
(2003), no. 2–3, 205–217. MR1981898 (2004c:11080); 3. 
with F. Luca and A. Togbé, On the Diophantine equation x2 
+ 2α5β13γ = yn, Algorithmic Number Theory, 430–442, Lec-
ture Notes in Comput. Sci., 5011, Springer, Berlin (2008). 
MR2467863 (2010d:11150); 4. with K. Mugo, Points on 
hyperbolas at rational distance, Int. J. Number Theory, 8 
(2012), no. 4, 911–922. MR2926551; 5. with A. Alvarado, 
Arithmetic progressions on conic sections, Int. J. Number 
Theory, 9 (2013), no. 6, 1379–1393. MR3103893.
Statement by Candidate: It is an honor to be nominated 
for a position on the AMS Nominating Committee. I 
hope to both learn more about and to assist the efforts 
of the AMS to address the needs of underrepresented 
minorities in the mathematical sciences. For more than 
twenty years, I have been an active participant with the 
Conference for African–Americans in the Mathematical 
Sciences (CAARMS) as well as the National Conference for 
the Society for the Advancement of Chicanos/Hispanics 
and Native Americans in Science (SACNAS). For the past 
several years, I have served on committees to diversify 
the participants at MSRI as well as Park City Mathematics 
Institute (PCMI); and for the past several summers I’ve led a 
successful lecture series through Purdue’s ADVANCE grant 
to feature women of color in the mathematical sciences. 
As the newly elected president of NAM, I look forward to 
joining efforts with the AMS to make mathematics more 
inclusive for everyone!

Matthew Gursky

University of Notre Dame.
Born: Akron, OH.
PhD: California Institute of 
Technology, 1991.
Selected Addresses: Interna-
tional Congress of Mathemati-
cians, Madrid, 2006; Invited Ad-
dress, AMS Sectional Meeting, 
Chicago, IL, 2007; Seminario 
Matematico e Fisico di Milano, 
2008; Geometry Festival, Stony 
Brook, 2014.

Additional Information: National Science Foundation 
Mathematical Sciences Postdoctoral Research Fellowship, 
1992–1995; Alfred P. Sloan Research Fellow, 1998–2000; 
Fellow, AMS, Class of 2015. 

Selected Publications: 1. The principal eigenvalue of a 
conformally invariant differential operator, with an ap-
plication to semilinear elliptic PDE, Comm. Math. Phys., 
207 (1999), no. 1, 131–143. MR1724863 (2000k:58029); 
2. with S.–Y. A. Chang and P. Yang, An equation of Monge–
Ampère type in conformal geometry, and four–manifolds 
of positive Ricci curvature, Ann. of Math. (2), 155 (2002), 
no. 3, 709–787. MR1923964 (2003j:53048); 3.with S.–Y. 
A. Chang and P. Yang, A conformally invariant sphere 
theorem in four dimensions, Publ. Math. IHES, 98 (2003), 
105–143. MR2031200 (2005b:53054); 4. with J. Viaclo-
vsky, A fully nonlinear equation on four–manifolds with 
positive scalar curvature, J. Diff. Geom., 63 (2003), no. 1, 
131–154. MR2015262 (2004h:53052); 5. with A. Malchiodi, 
A strong maximum principle for the Paneitz operator and 
a non–local flow for the Q–curvature, J. Eur. Math. Soc., 17 
(2015), no. 9, 2137–2173.
Statement by Candidate: In order for the AMS to fulfill its 
mission, the Nominating Committee must work diligently 
to identify strong candidates for the various offices and 
committees. I would be honored to serve the Society in 
this role.

Shelly Harvey
Professor of Mathematics, Rice 
University.
Born: Upland, California.
PhD: Rice University, 2002.
Selected Addresses: FEW Dis-
tinguished Lecturer, University 
of Pennsylvania, 2004; Invited 
Address, Georgia International 
Topology Conference, 2009; AMS 
Invited Address, Winston–Salem, 
NC, 2011; Plenary Speaker, Knots 
and Low Dimensional Manifolds: 

A Satellite Conference of Seoul ICM 2014.
Additional Information: NSF Postdoctoral Fellow, 2002; 
Alfred P. Sloan Fellow, 2006; NSF CAREER Award, 2008; 
AMS Fellow, 2012; Simons Fellow, 2014.
Selected Publications: 1. Higher–order polynomial invari-
ants of 3–manifolds giving lower bounds for the Thurston 
norm, Topology, 44 (2005), no. 5, 895–945. MR2153977 
(2006g:57019); 2. with T. Cochran, Homology and derived 
series of groups, Geom. Topol., 9 (2005), 2159–2191. 
MR2209369 (2007c:20120); 3. Homology cobordism in-
variants and the Cochran–Orr–Teichner filtration of the 
link concordance group, Geom. Topol., 12 (2008), no. 1, 
387–430. MR2390349 (2009d:57045); 4. with T. Cochran 
and C. Leidy, Knot concordance and higher–order Blanch-
field duality, Geom. Topol., 13 (2009), no. 3, 1419–1482. 
MR2496049 (2009m:57006); 5. with T. Cochran and P. 
Horn, Filtering smooth concordance classes of topologi-
cally slice knots, Geom. Topol., 17 (2013), no. 4, 2103–
2162. MR3109864. 
Statement by Candidate: I am honored to be nomi- 
nated as a candidate for election to the Nominating 
Committee. This committee is charged with the task of  
recommending candidates for election to important AMS 
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offices. If elected, I will identify strong leaders who will 
represent the broad interests of the AMS and its members.

Bjorn Poonen
Claude Shannon Professor of 
Mathematics, Massachusetts In-
stitute of Technology.
PhD: University of California, 
Berkeley, 1994.
AMS Committees: Associate Edi-
tor, Journal of the AMS, 2000–
2003, 2004–2010; AMS–MSRI 
Math Circle Library Advisory 
Board, 2007–present; Commit-
tee to Select the Winner of the E. 
H. Moore Research Article Prize, 

2012–2018 (Chair, 2014–2016); Centennial Fellowship 
Committee, 2015–2017.
Selected Addresses: Plenary Lecture, Algorithmic Num-
ber Theory Symposium II, Bordeaux, 1996; Association 
of Symbolic Logic Invited Address, JMM, Atlanta, 2005; 
AMS Invited Address, JMM, New Orleans, 2007; Séminaire 
Bourbaki, Paris, 2012; MAA Hedrick Lectures, MathFest, 
Portland, OR, 2014.
Additional Information: Selected honors: Packard Fellow, 
1998; Rosenbaum Fellow, 1998; Sloan Fellow, 1998; Miller 
Professor, 2005; Chauvenet Prize, 2011; Guggenheim 
Fellow, 2011; American Academy of Arts and Sciences 
Fellow, 2012; AMS Fellow, 2012; MIT School of Science 
Prize in Undergraduate Teaching, 2014; Simons Fellow in 
Mathematics, 2015. Selected service: MAA Committee on 
American Mathematics Competitions, 1989–2003; Berke-
ley Math Circle, 1998–2008; U. C. Berkeley Committee 
on Prizes, 2000–2006 (Chair, 2003–2006); U. C. Berkeley 
Mathematics Department Vice Chair for Undergraduate 
Affairs, 2006–2008; Algebra & Number Theory, founding 
managing editor, 2006–present; MAA Committee on the 
Putnam Prize Competition, 2008–2010; Museum of Math-
ematics Advisory Council, 2008–present; MIT Mathematics 
Department Graduate Co–Chair, 2009–2012; Girls’ Angle 
Advisory Board, 2009–present; co–organizer, three semes-
ter–long programs at MSRI and the Centre Interfacultaire 
Bernoulli, and twenty–five conferences and workshops.
Selected Publications: 1. with M. Stoll, The Cassels–Tate 
pairing on polarized abelian varieties, Ann. of Math. (2), 
150 (1999), no. 3, 1109–1149. MR1740984 (2000m:11048); 
2. with A. Dembo, Q. Shao and O. Zeitouni, Random poly-
nomials having few or no real zeros, J. Amer. Math. Soc., 
15 (2002), no. 4, 857–892. MR1915821 (2003f:60092); 3. 
Bertini theorems over finite fields, Ann. of Math. (2), 160 
(2004), no. 3, 1099–1127. MR2144974 (2006a:14035); 4. 
Insufficiency of the Brauer–Manin obstruction applied to 
étale covers, Ann. of Math. (2), 171 (2010), no. 3, 2157–
2169. MR2680407 (2011g:14601); 5. with M. Stoll, Most 
odd degree hyperelliptic curves have only one rational 
point, Ann. of Math. (2), 180 (2014), no. 3, 1137–1166. 
MR3245014.
Statement by Candidate: No one person can claim to 
be familiar with all the mathematicians who might  
be excellent candidates for AMS leadership positions. 

Therefore, as a member of the Nominating Committee I 
would seek input from colleagues throughout the math-
ematical community. In this way I would strive to identify 
the best people for each position, people whom I, on my 
own, might have overlooked. I feel honored by the invita-
tion to stand for election, and I welcome this opportunity 
to serve the AMS by drawing upon my experience working 
with others. 

Member at Large

Nathan M. Dunfield
Associate Professor, University 
of Illinois at Urbana–Champaign.
Born: Ann Arbor, Michigan.
PhD: University of Chicago, 1999.
AMS Committees: Central Sec-
tion Program Committee, 2013–
2014 (Chair, 2014).
Selected Addresses: Invited Ad-
dress, AMS Sectional meeting, 
Raleigh, NC, 2009; 60 invited 
talks in 2011–2015: 30 at con-
ferences, 23 in seminars, and 7 

colloquia.
Additional Information: Sloan Fellow, 2004–2008; Faculty 
Teaching Award from the Associated Students of Caltech, 
2006; Fellow, AMS, 2013; Simons Fellow, 2013; Lead 
organizer for the semester program “Low–dimensional 
topology, geometry, and dynamics,” ICERM, Fall 2013; 
Dean’s Award for Excellence in Undergraduate Teach-
ing, University of Illinois, 2014; Member, Association for 
Women in Mathematics.
Selected Publications: 1. Cyclic surgery, degrees of 
maps of character curves, and volume rigidity for hy-
perbolic manifolds, Invent. Math., 136 (1999), 623–657. 
MR1695208 (2000d:57022); 2. with W. P. Thurston, Finite 
covers of random 3–manifolds, Invent. Math., 166 (2006), 
no. 3, 457–521. MR2257389 (2007f:57039); 3. with F. 
Calegari, Automorphic forms and rational homology 3–
spheres, Geom. Topol., 10 (2006), 295–329. MR2224458 
(2007h:57013); 4. with A. Hirani, The least spanning area 
of a knot and the optimal bounding chain problem, Com-
putational Geometry, SCG 2011, ACM, New York, 2011, 
135–144. MR2919604; 5. with J. Brock, Injectivity radii 
of hyperbolic integer homology 3–spheres, Geom. Topol., 
19 (2015), no. 1, 497–523. MR3318758.
Statement by Candidate: I would be very excited to serve 
on the AMS council. While a pure mathematician by train-
ing, I take a broad view of mathematics as a discipline, 
as informed by my collaborations with both theoretical 
physicists and computer scientists, as well as my exten-
sive and ongoing computational experiments. Moreover, 
having attended and been faculty at both public and 
private institutions of widely varying sizes, as well as 
collaborating with faculty at liberal arts colleges, I am 
familiar with a wide range of academic institutions many 
of which employ this organization’s members. If elected, 
I would strongly support the AMS’s efforts to advocate 
for research mathematics across disciplinary boundaries 
and in both the public and private sectors.

http://www.ams.org/mathscinet-getitem?mr=1740984
http://www.ams.org/mathscinet-getitem?mr=1915821
http://www.ams.org/mathscinet-getitem?mr=2144974
http://www.ams.org/mathscinet-getitem?mr=2680407
http://www.ams.org/mathscinet-getitem?mr=3245014
http://www.ams.org/mathscinet-getitem?mr=3318758
http://www.ams.org/mathscinet-getitem?mr=2919604
http://www.ams.org/mathscinet-getitem?mr=2224458
http://www.ams.org/mathscinet-getitem?mr=2257389
http://www.ams.org/mathscinet-getitem?mr=1695208


From the AMS Secretary—Election Special Section

960  Notices of the AMs VoluMe 63, NuMber 8

Gregory F. Lawler
George Wells Beadle Distin-
guished Service Professor of 
Mathematics and Statistics, Uni-
versity of Chicago.
Born: Alexandria, VA.
PhD: Princeton University, 1979.
AMS Committees: Editorial 
Boards Committee, 2000–2002 
(Chair, 2002); Committee to Se-
lect the Winner of the Steele 
Prize, 2008–2010 (Chair, 2010); 
Committee on Publications, 

2009–2011 (Chair, 2011); Editor, Journal of the AMS, 
2009–2012; Associate editor, Bulletin of the AMS, 2009–
2014; Associate editor, Journal of the AMS, 2013–2017; 
Short Course Subcommittee, 2015–2018.
Selected Addresses: Invited Lecture, ICM, Beijing, China, 
2002; Invited Address, AMS meeting, Phoenix, AZ, 2004; 
Doob Lecture, Osaka, Japan, 2010; IMS Wald Lectures, 
Miami Beach, FL, 2011; Thomas Wolff Memorial Lectures, 
Cal Tech, 2014.
Additional Information: Fellow, Institute of Mathematical 
Statistics, 1991; Scientific Research Board, AIMS, 2004–
2007; Fellow, American Association of Arts and Sciences, 
2005; George Pólya Prize (SIAM), 2006; Scientific Review 
Panel, PIMS, 2010–2014; Fellow, AMS, 2012; Member, 
National Academy of Science, 2013; Scientific Advisory 
Committee, MSRI, 2014–1018.
Selected Publications: 1. with O. Schramm and W. Wer-
ner, Values of Brownian intersection exponents. I. Half–
plane exponents, Acta Math., 187 (2001), no. 2, 237–273. 
MR1879850 (2002m:60159a); 2. Conformally invariant 
processes in the plane, Math. Surveys and Monographs, 
114, AMS (2005). MR2129588 (2006i:60003); 3. with V. 
Limic, Random walk: a modern introduction, Cambridge 
Univ. Press (2010). MR2677157 (2012a:60132); 4. Random 
walk and the heat equation, Student Math. Library, 55, AMS 
(2010). MR2732325 (2012c:60002); 5. with F. Johansson 
Viklund, Almost sure multifractal spectrum for the tip 
of an SLE curve, Acta Math., 209 (2012), no. 2, 265–322. 
MR3001607.
Statement by Candidate: Perhaps the biggest challenge 
facing mathematics in the United States is the rising cost 
of higher education combined with a shrinking source 
of funding, especially from state governments. There is 
increased pressure to replace more and more traditional 
tenure–track faculty with full–time teachers. I believe it 
is critical for the AMS to lead the way in supporting the 
traditional professoriate that combines research, scholar-
ship, and teaching so that the research community both 
advances knowledge and remains at the forefront of 
higher education.

Irina Mitrea
Professor of Mathematics, Tem-
ple University.
Born: Urziceni, Ialomita, Roma-
nia.
PhD: University of Minnesota, 
2000.
AMS Committees: Member, JMM 
Travel Grants Committee, 2011–
2014 (Chair, 2012–2013); Mem-
ber, Menger Prize Committee, 
2014–2017 (Chair, 2015–2016); 
Mathematics Research Communi-

ties Advisory Board, 2014–2017.
Selected Addresses: Plenary Speaker, International Con-
ference on Harmonic Analysis and PDEs, University of 
Chicago, Chicago, IL, September 17–19, 2004; Plenary 
Speaker, AMS Spring Southeastern Sectional Meeting, 
University of Kentucky, Lexington, KY, March 27–28, 2010; 
Plenary Speaker, Complex Analysis & Dynamical Systems 
VI, in honor of Professor David Shoikhet’s 60th Birthday, 
Nahariya, Israel, May 19–24, 2013; Invited Minicourse 
Presenter, 7th Workshop on Geometric Analysis of PDE 
and Several Complex Variables, Serra Negra, Sao Paulo, 
Brazil, August 3–9, 2013; Plenary Speaker, ICMAT, Work-
shop on Harmonic Analysis, Partial Differential Equations 
and Geometric Measure Theory, Madrid, Spain, January 
12–16, 2015.
Additional Information: The Ruth Michler Prize, Associa-
tion of Women in Mathematics, 2008; Associate Director, 
Institute for Mathematics and Its Applications, University 
of Minnesota, 2010–2011; Member, Education Board, 
ICERM, 2010–present; Elected in the Executive Commit-
tee, Association for Women in Mathematics, 2010–2014; 
Von Neumann Fellowship, Institute for Advanced Study, 
Princeton, 2014–2015; Fellow, AMS, Class of 2015.
Selected Publications: 1. with W. Tucker, Interval analy-
sis techniques for boundary value problems of elasticity 
in two dimensions, J. Differential Equations, 233 (2007), 
no. 1, 181–198. MR2290276 (2007j:35048); 2. with R. 
Brown, The mixed problem for the Lamé system in a class 
of Lipschitz domains, J. Differential Equations, 246 (2009), 
no. 7, 2577–2589. MR2503013 (2010j:35539); 3. with D. 
Mitrea, On the regularity of Green functions in Lipschitz 
domains, Comm. Partial Differential Equations, 36 (2011), 
no. 2, 304–327. MR2763343 (2012e:35036); 4. with M. 
Mitrea, Multi–layer potentials and boundary problems for 
higher–order elliptic systems in Lipschitz domains, Lec-
ture Notes in Mathematics, 2063, Springer, Heidelberg, 
2013. MR3013645; 5. with M. Mitrea and M. Taylor, Cauchy 
integrals, Calderón projectors, and Toeplitz operators on 
uniformly rectifiable domains, Adv. Math., 268 (2015), 
666–757. MR3276607. 
Statement by Candidate: I am honored to have been 
nominated for the position of Member at Large of the AMS 
Council. As the premier professional association of math-
ematicians in the United States, the AMS is strategically 
positioned to promote mathematical research nationally 
and internationally, to strengthen and support math-
ematical education at all levels, and to help build a diverse 
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community of peers. At the same time, the AMS serves as 
the ambassador of our profession to the community at 
large, providing visibility of the fundamental role played 
by mathematics in today’s scientific and technological 
advances and in the education of the next generation of 
STEM leaders. 

If elected, I will bring my research, teaching, and ad-
ministrative experience, along with a documented record 
of innovative outreach efforts which have involved more 
than 3000 students (many aimed at attracting women to 
the study of mathematics), to support the AMS mission 
and goals.

Robert Pego
Professor, Carnegie Mellon Uni-
versity, Department of Math-
ematical Sciences.
Born: Minneapolis, MN.
PhD: University of California, 
Berkeley, 1982.
Selected Addresses: Plenary 
Speaker, SIAM Conference on 
Analysis of PDEs, Houston, TX, 
December 6–8, 2004; North 
British Differential Equations 
Seminar Tour, November 2008; 

Topical Speaker, SIAM Annual Meeting, Denver, July 6–10, 
2009; Plenary lecture, Colombian Mathematics Congress, 
Bucaramanga, July 11–15, 2011; Plenary Speaker, Math. 
Soc. Japan Seasonal Institute, Kyushu University, Septem-
ber 12–21, 2011.
Additional Information: Member, AMS, 1983–present; 
Acting Director, Applied Mathematics Program, Univer-
sity of Maryland College Park, 1999–2001; Chair, SIAG on 
Analysis of PDEs, 2011–2012; Fellow, AMS, 2016; Inaugural 
SIAM Fellow. Scientific advisory boards: ICERM, 2010–
2015; Centre de Recherches Mathematiques, Montreal, 
2016–present. Editorial boards: SIAM Journal on Applied 
Mathematics, 1991–1995; SIAM Journal on Mathematical 
Analysis, 2001–present (Editor–in–Chief, 2007–2012); 
Applied Mathematics Research Express, 2003–present; 
Applied Mathematical Sciences (Springer book series), 
2013–present.
Selected Publications: 1. with J. Carr, Metastable patterns 
in solutions of ut = ϕ2 uxx–f(u), Comm. Pure Appl. Math., 42 
(1989), no. 5, 523–576. MR0997567 (90f:35091); 2. with 
G. Menon, Approach to self–similarity in Smoluchowski’s 
coagulation equations, Comm. Pure Appl. Math., 57 (2004), 
no. 9, 1197–1232. MR2059679 (2005i:82051); 3. with G. 
Friesecke, Solitary waves on Fermi–Pasta–Ulam lattices. I V. 
Proof of stability at low energy, Nonlinearity, 17 (2004), no. 
1, 229–251. MR2023441 (2005e:37173); 4. with J.–G. Liu 
and J. Liu, Stability and convergence of efficient Navier–
Stokes solvers via a commutator estimate, Comm. Pure 
Appl. Math., 60 (2007), no. 10, 1443–1487. MR2342954 
(2008k:76039); 5. with G. Iyer and N. Leger, Limit theo-
rems for Smoluchowski dynamics associated with critical 
continuous–state branching processes, Ann. Appl. Probab., 
25 (2015), no. 2, 675–713. MR3313753.

Statement by Candidate: I feel honored to be nominated 
for election as Member at Large of the AMS Council. I have 
long believed in the importance of the AMS for enhancing 
our professional community (via meetings, publications, 
and supporting career development) and for channeling 
activity to inform science policy and communicate with the 
public at many levels. The AMS deserves our best efforts 
in advocacy and outreach, to explain the roles that math-
ematics plays in society through both its increasing rel-
evance to technological development and the compelling 
beauty of its treasured achievements. This is especially so 
in a time when public support of education and research 
seems wobbly. A further challenge we have is inspiring 
the next generation, finding better ways to inform and 
animate all of our students. If elected I will work to apply 
my experience and perspective to aid our collective efforts 
on these and other critical issues we face. 

Sorin Popa
Professor, UCLA. 
Born: Bucharest, Romania.
PhD: University of Bucharest, 
1983.
Selected Addresses: Invited 
Speaker, ICM, 1990; AMS Invited 
Address, JMM, 1999; Plenary 
Speaker, ICM, Madrid, 2006; Tak-
agi Lecture, Tokyo University, 
2013; Coxeter Lectures, Fields 
Institute, 2014.
Additional Information: Gug-

genheim Fellow, 1995–1996; Ostrowski Prize, 2009; 
Chaire Blaise Pascal, IMJ–IHP Paris, 2009–2010; E. H. 
Moore Research Article Prize of the AMS, 2010; Simons 
Fellow in Mathematics, 2012–2013, 2016–2017; Fellow, 
AMS, American Academy of Arts and Sciences. Coedi-
tor, Pacific Journal of Mathematics, 2000–2016; Editorial 
boards: Journal of Operator Theory, 1986–2016, Journal 
of the AMS, 2006–2015. Chair of the UCLA Math Depart-
ment, 2009–2012.
Selected Publications: 1. Classification of amenable sub-
factors of type II, Acta Math., 172 (1994), no. 2, 163–255. 
MR1278111 (95f:46105); 2. On a class of type II1 factors 
with Betti numbers invariants, Ann. of Math. (2), 163 (2006), 
no. 3, 809–899. MR2215135 (2006k:46097); 3. Cocycle and 
orbit equivalence superrigidity for malleable actions of 
w–rigid groups, Invent. Math., 170 (2007), no. 2, 243–295. 
MR2342637 (2008f:37010); 4. On the superrigidity of 
malleable actions with spectral gap, J. Amer. Math. Soc., 
21 (2008), no. 4, 981–1000. MR2425177 (2009e:46056); 5. 
with S. Vaes, Unique Cartan decomposition for II1 factors 
arising from arbitrary actions of free groups, Acta Math., 
212 (2014), no. 1, 141–198. MR3179609. 
Statement by Candidate: I am honored to have been 
nominated for the AMS Council. Despite the remarkable 
successes of mathematics in recent years, and its crucial 
role in the advance of science and technology, our disci-
pline still lacks the appropriate societal recognition and 
support. The AMS has a long tradition of addressing this 
issue, as well as for promoting mathematical research and 
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improving math education at all levels. If elected, I would 
make all efforts to help on these multiple fronts.

Charles Steinhorn
Professor of Mathematics, Vassar 
College.
Born: New York, New York.
PhD: University of Wisconsin, 
1980.
Selected Addresses: 3–hour in-
vited tutorial, Logic Colloquium 
‘96 (European Summer Meeting 
of the Association for Symbolic 
Logic), San Sebastian, Spain, July 
1996; Principal lecturer, 10–hour 
minicourse, New Directions in 

General Equilibrium Analysis, Cowles Foundation for Re-
search in Economics, New Haven, CT, June 2003; Semi–ple-
nary lecture, Fiftieth Anniversary Colombian Mathematical 
Congress, Bogota, Colombia, August 2005; Invited hour 
lecture, Recent Progress in Model Theory, Oleron, France, 
June 2011; Stanley Friedlander Lecture, Bronx Community 
College, Bronx, NY, April 2012.
Additional Information: Associate Dean of the Faculty, 
Vassar College, 1989–1992; Founder and Director, Vassar 
Science Scholars Program (an outreach program), 1995–
present; Secretary–Treasurer, Association for Symbolic 
Logic, 2001–present; Committee of Visitors, Division of 
Mathematical Sciences, National Science Foundation, 2007; 
Secretary–Treasurer, Conference Board of the Mathemati-
cal Sciences, 2010–present; Director, Vassar Noyce Teacher 
Scholar Program (funded by NSF), 2010–2016; Advisory 
Council, National Museum of Mathematics, 2014–present; 
Principal Investigator, Teaching Experiences for Under-
graduates at Liberal Arts Institutions, NSF IUSE Program 
award, 2015–2020.
Selected Publications: 1. with A. Pillay, Definable sets in 
ordered structures. I., Trans. Amer. Math. Soc., 295 (1986), 
no. 2, 565–592. MR0833697 (88b:03050a); 2. with D. 
Marker, Definable types in O
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–minimal theories, J. Symbolic 
Logic, 59 (1994), no. 1, 185–198. MR1264974 (95d:03056); 
3. with Y. Peterzil, Definable compactness and definable 
subgroups of o–minimal groups, J. London Math. Soc. (2), 
59 (1999), no. 3, 769–786. MR1709079 (2000i:03055); 4. 
with D. Macpherson, One–dimensional asymptotic classes 
of finite structures, Trans. Amer. Math. Soc., 360 (2008), 
no. 1, 411–448. MR2342010 (2009a:03042); 5. with A. Dol-
ich and C. Miller, Structures having o–minimal open core, 
Trans. Amer. Math. Soc., 362 (2010), no. 3, 1371–1411. 
MR2563733 (2011g:03086).
Statement by Candidate: It is an honor to have been 
nominated for the position of Member at Large of the 
AMS Council. The vibrancy and increasing reach of the 
mathematical sciences in the first decades of this cen-
tury offers inspiring opportunities and presents impor-
tant challenges. These touch virtually all aspects of our 
profession: the research enterprise, curricula, pedagogy,  
identification and nurturing of a diverse pool of math-
ematical talent, scholarly and public communication, and 
cultivation of a quantitatively literate citizenry. As we 

justly celebrate the mathematical sciences’ achievements 
and their expansion—driven largely by computational 
power and the explosion in availability of data—into new 
disciplines, investment in both research and education 
needs to keep pace. Fully harnessing what we are learn-
ing about innovative practices that boost success and 
persistence for all students can amplify efforts in sup-
port of our shared goal of access and inclusiveness. To 
all these ends, effective communication with the public 
and policy makers has never been more crucial. The AMS 
must continue to play a key leadership role in addressing 
these multiple facets of the Society’s mission. If elected, 
I would look forward to bringing my varied and active 
experience in the mathematical sciences community to 
service on the Council.

Pham Huu Tiep
Professor of Mathematics, De-
partment of Mathematics, Uni-
versity of Arizona.
Born: Hanoi, Vietnam.
PhD: Moscow State University, 
Moscow, Russia, 1989.
AMS Committees: Editorial Board 
Committee, Proceedings of the 
AMS, 2011–present; Coordinating 
Editor in Algebra, Number The-
ory, Combinatorics, and Logic, 
2014–present; Mathematical Re-

views Editorial Committee, 2017–2021.
Selected Addresses: London Algebra Colloquium, 2009, 
2015; Invited Address, spring 2012 AMS Western Sectional 
Meeting, University of Hawaii, March 2012; Annual Meet-
ing, Deutsche Forschungsgemeinschaft (DFG), Priority 
Programme on Representation Theory SPP 1388, Bad Boll, 
Germany, March 2013; Plenary Address, The 8th Congress 
of Vietnamese Mathematicians, Nhatrang, Vietnam, August 
2013; Simple Groups, Representations, and Related Top-
ics, University of Cambridge, Cambridge, UK, July 2015.
Additional Information: Teaching Award, College of Lib-
eral Arts and Sciences, University of Florida, 2001–2002; 
Fellow, American Mathematical Society (Inaugural Class); 
Simons Fellow in Mathematics, 2014–2015; Simons Visit-
ing Professor, Imperial College, 2015; Clay Senior Scholar, 
Clay Mathematics Institute, 2016; Lead organizer, “Group 
Representation Theory and Applications,” Semester pro-
gram, MSRI, spring 2018; Editorial Boards of Algebra & 
Number Theory, Comm. Algebra, Acta Math. Vietnamica.
Selected Publications: 1. with R. M. Guralnick, Symmetric 
powers and a conjecture of Kollár and Larsen, Invent. 
Math., 174 (2008), 505–554. MR2453600 (2009j:20065); 
2. with G. Navarro, A reduction theorem for the Alperin 
weight conjecture, Invent. Math., 184 (2011), no. 3, 529–
565. MR2800694 (2012e:20023); 3. with R. M. Guralnick, 
First cohomology groups of Chevalley groups in cross 
characteristic, Ann. of Math. (2), 174 (2011), no. 1, 543–
559. MR2811608 (2012f:20136); 4. with M. Larsen and A. 
Shalev, The Waring problem for finite simple groups, Ann. 
of Math. (2), 174 (2011), no. 3, 1885–1950. MR2846493 
(2012j:20040); 5. with G. Navarro, Characters of relative 
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p –degree over normal subgroups, Ann. of Math. (2), 178 
(2013), no. 3, 1135–1171. MR3092477.
Statement by Candidate: I am honored to be nominated 
for election as a Member at Large of the Council of the 
AMS. If elected, I would like to contribute my efforts to 
some of the challenges that we mathematicians are fac-
ing, which include (i) how we can advocate the role of 
mathematics to the society and promote the connections 
of mathematics to all areas of everyday’s life; (ii) how 
we can improve the quality of mathematics teaching at 
all levels, starting from K–12 schools to colleges to PhD 
programs; (iii) how we can help our new graduates enter 
a difficult job market; and (iv) how the AMS can broaden 
and strengthen its relationships with mathematicians in 
developing countries.

Edriss S. Titi
Professor, Texas A&M Univer-
sity and Weizmann Institute of 
Science.
Born: Acre, Israel.
PhD: Indiana University, 1986. 
AMS Committees: Committee 
on Human Rights of Mathema-
ticians, 2004–2006 and 2012–
2015.
Selected Addresses: Invited Ad-
dress, Royal Meteorological So-
ciety, London, UK, 2000; Invited 

Address, AMS Western Sectional Meeting, Portland, Or-
egon, 2002; Invited Address, SIAM Annual Meeting, Boston, 
2006; SIAM Invited Lecture, JMM, Boston, 2012; Keynote 
Speaker, Canadian Applied and Industrial Mathematics 
Annual Meeting, CAIMS/SCMAI, Toronto, Canada, 2012.
Additional Information: Stanislaw M. Ulam Distinguished 
Visiting Scholar, Los Alamos National Laboratory, 2002; 
elected Fellow, Institute of Physics, UK, 2004; SIAM Prize 
on Best Paper in Partial Differential Equations, 2009; Al-
exander von Humboldt Stiftung/Foundation Award for Se-
nior U.S. Scientists, 2009; Ciência sem Fronteiras, Science 
without Boundaries, Scholar, Brazil, 2013; elected Fellow, 
AMS, 2013; elected Fellow, SIAM, 2013. Member: SIAM, 
European Mathematical Society, Palestinian Mathematical 
Society, Israeli Mathematical Union. 
Selected Publications: 1. with G. Ponce, R. Racke, and T. 
C. Sideris, Global stability of large solutions to the 3D Na-
vier–Stokes equations, Comm. Math. Phys., 159 (1994), no. 
2, 329–341. MR1256992 (95a:35115); 2. with P. Constantin 
and W. E, Onsager’s conjecture on the energy conserva-
tion for solutions of Euler’s equation, Comm. Math. Phys., 
165 (1994), no. 1, 207–209. MR1298949 (96e:76025); 3. 
with C. Foias and D. Holm, The three dimensional viscous 
Camassa–Holm equations, and their relation to the Na-
vier–Stokes equations and turbulence theory, J. Dynam. 
Differential Equations, 14 (2002), no. 1, 1–35. MR1878243 
(2002k:76070); 4. with C. Cao, Global well–posedness of 
the three–dimensional viscous primitive equations of large 
scale ocean and atmosphere dynamics, Ann. of Math. (2), 
166 (2007), no. 1, 245–267. MR2342696 (2010a:35190); 

5. with C. Bardos, Mathematics and turbulence: where do 
we stand? J. Turbul., 14 (2013), no. 3, 42–76. MR3174319.
Statement by Candidate: It is a great honor to be nomi-
nated for Member at Large of the Council of the AMS. It 
would be a privilege to have the opportunity to serve the 
mathematical community and the AMS in this position. 
Over many years, I have been actively involved in SIAM, 
and most recently in the SIAM committee for the Joint 
Mathematics Meetings. The role of SIAM within the ap-
plied mathematics community complements that of the 
AMS, but it does not replace it. I believe that the applied 
and pure mathematics community could, and should, 
work together better towards our common goals. I look 
forward to serve as Member at Large of the Council of the 
AMS in order to enhance and promote the involvement of 
the applied analysis and applied mathematics community 
in the AMS activities.

Ravi Vakil
Professor, Stanford University.
Born: Toronto, Canada.
PhD: Harvard, 1997.
AMS Committees: AMS West-
ern Section Program Committee, 
2008–2010; AMS–MAA Program 
Committee, JMM, January 2010; 
AMS–MSRI Mathematical Circles 
Library Advisory Board, 2008–
present; AMS Web Editorial Group 
(WEG) 2012–2015; AMS Fellows 
Selection Committee, 2013–2015.

Selected Addresses: Plenary lecture, JMM, 2005; AMS Ple-
nary Lecture, Sectional Meeting, Courant Institute, 2008; 
Earle Raymond Hedrick Lecture Series, MAA Mathfest, 
2009; Polya lecturer, MAA, 2012–2014; Abel Prize “Science 
Lecture”: “Algebraic geometry and the ongoing unification 
of mathematics” (in honor of Deligne), 2013.
Additional Information: AMS Centennial Fellowship, 2001; 
Sloan Fellowship, 2001; NSF CAREER grant, 2003; Presiden-
tial Early Career Award for Scientists and Engineers (NSF), 
2003; Dean’s Award for Undergraduate Teaching, 2004; 
Andre–Aisenstadt Award (CRM), 2005; Coxeter–James 
Prize (CMS), 2008; Robert K. Packard University Fellow 
in Undergraduate Education (Stanford), 2008–2018; (In-
augural) Fellow of the AMS, 2012; Lester R. Ford (MAA, 
expository writing), 2012; Simons Fellow in Mathematics, 
2013; Chauvenet Prize (MAA, expository writing), 2014.
Selected Publications: 1. Murphy’s law in algebraic geom-
etry: badly–behaved deformation spaces, Invent. Math., 
164 (2006), no. 3, 569–590. MR2227692 (2007a:14008); 
2. A geometric Littlewood–Richardson rule. Appendix A 
written with A. Knutson, Ann. of Math. (2), 164 (2006), 
no. 2, 371–421. MR2247964 (2007f:05184); 3. Schubert 
induction, Ann. of Math. (2), 164 (2006), no. 2, 489–512. 
MR2247966 (2007j:14082); 4. MathOverflow, Notices 
of the Amer. Math. Soc., June/July 2010, 701; 5. with  
A. Geraschenko and S. Morrison, The rising sea: Founda-
tions of algebraic geometry, currently 801 pp., math216.
wordpress.com. 
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Statement by Candidate: The role of the AMS is to advo-
cate for mathematics, and for mathematicians. Mathemat-
ics will always be central to progress, but the case for 
fundamental research, and mathematics more generally, 
must be made clearly, forcefully, and continuously.

My belief in the power and beauty of mathematics has 
given me a happy life. Along with research, I try to com-
municate what mathematics is really about to the broader 
public at all levels (different fields, different ages, public 
lectures and books, math circles, K–12,…).

Individuals and institutions face ongoing funding chal-
lenges, so we must evolve and experiment.  For example, 
I have helped found Proof School (for “math kids”) and 
Mathoverflow, written free books/notes (e.g., math216. 
wordpress.com), and started new journals and confer-
ences.

The (rightful) disruption of publishing will affect math-
ematicians, and AMS funding. I have served on eleven 
journal boards (six currently; four as founding editor), and 
on the IMU permanent committee devoted to these issues.

As the AMS faces membership challenges, we should 
renew our sense of our community. Just as we serve 
mathematics by finding and developing talent in diverse 
populations, we should elide other boundaries (“pure” 
and “applied”; research and teaching; K–12 through post-
doctoral…)

Talitha M. Washington
Associate Professor, Howard Uni-
versity.
Born: Frankfort, Indiana.
PhD: University of Connecticut, 
2001.
Selected Addresses: Speaker, 
Progress on Difference Equations, 
“NSFD Representations for Poly-
nomial Terms Appearing in the 
Potential Functions of 1–Dim 
Conservative Systems,” 2012; 
Invited Speaker, AMS Fall Eastern 

Sectional Meeting, “Understanding Calcium Regulation 
Via Mathematical Modeling,” October 2013; Speaker, JMM, 
“Nonstandard Finite Difference Discretizations of Popula-
tion Models Satisfying Conservation Laws,” January 2014; 
Invited Speaker, Department of Biological Sciences Semi-
nar, Clark Atlanta University, “Cells and Hormones and 
Diseases, Oh My! Applications of Mathematical Modeling 
to the Biosciences,” October 2015; Keynote Presentation, 
MAA MD–DC–VA Section Meeting, “The Ubiquity of Math-
ematical Biology,” Fall 2015.
Additional Information: National Association of Math-
ematicians (NAM), Editor, 2010–2012, 2015–present and 
Vice–President, 2015–present; Member, Diversity Advisory 
Committee, Society for Industrial and Applied Math-
ematics (SIAM), 2011–2013; At–Large Member, Executive 
Committee of the Association for Women in Mathematics 
(AWM), 2013–present; Board Member, National Institute 
for Mathematical and Biological Synthesis (NIMBioS), 2014–
present; Member, Math Academic Advisory Committee to 
the College Board, 2016–present; Governor–at–Large for 

Minority Interests, Board of Governors, Mathematical As-
sociation of America (MAA), 2016–present.
Selected Publications: 1. with J. J. Blum, M. C. Reed, and P. 
M. Conn, A mathematical model for LH release in response 
to continuous and pulsatile exposure of Gonadotrophs 
to GnRH, Theoretical Biology and Medical Modeling, 1 
(2004), no. 9, 1–17; 2. Evansville honors the first black 
PhD in mathematics and his family, Notices Amer. Math. 
Soc., 55 (2008), no. 5, 588–589. MR2404031; 3. with R. E. 
Mickens, A note on exact finite difference schemes for 
the differential equations satisfied by the Jacobi cosine 
and sine functions, J. Difference Equ. Appl., 19 (2013),  
no. 6, 1042–1047. MR3173469; 4. NSFD representations 
for polynomial terms appearing in the potential functions 
of 1–dimensional conservative systems, Comput. Math. 
Appl., 66 (2013), no. 11, 2251–2258. MR3125371. 5. with 
R. E. Mickens, NSFD discretizations of interacting popula-
tion models satisfying conservation laws, Comput. Math. 
Appl., 66 (2013), no. 11, 2307–2316. MR3125375.
Statement by Candidate: It is with great enthusiasm that 
I have been nominated to pursue election for Member at 
Large of the AMS Council. We all know that our societal 
landscape is changing with respect to diversity. We also 
know that our beloved mathematical community lags be-
hind in mirroring this colorful landscape. As a research 
mathematician at a historically black university who is on 
the Board of the Association for Women in Mathematics 
(AWM) as well as an active life member of SACNAS (Society 
for the Advancement of Chicanos/Hispanics and Native 
Americans in Science), I bring a much needed, fresh per-
spective to our mathematical society. With my expertise, 
I will help our society move forward as we develop and 
implement policies and procedures to ensure that we 
retain our robust mathematical research infrastructure. 

Editorial Boards Committee

Hélène Barcelo
Deputy Director, MSRI and Pro-
fessor Emerita, Arizona State 
University.
Born: Montréal, Québec, Canada. 
PhD: University of California, San 
Diego, 1988.
AMS Offices: Council, 2012–
2016; Executive Committee, 
2012–2016.
AMS Committees: Committee on 
Publications, 2012–2015; Com-
mittee on Committees, 2015–

2017 (Chair).
Selected Addresses: Plenary speaker, International 
Conference on Formal Power Series and Algebraic Com-
binatorics, Melbourne, Australia, 2002; Invited speaker, 
International Conference on Combinatorics and Polytopes, 
Jerusalem, Israel, 2007; Invited talk, AMS Fall Sectional 
Meeting, Vancouver, Canada, 2008; Invited talk, MAA 
Northern California, Nevada, and Hawaii Section Annual 
Meeting, Berkeley, 2009; Invited talk, AWM workshop, Joint 
Mathematics Meetings, Seattle, 2016.
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Additional Information: Editor–in–Chief, Journal of Com-
binatorial Theory, Series A (JCT-A), 2001–2008; Member, 
Permanent Committee for the International Conference on 
Formal Power Series and Algebraic Combinatorics, 2001–
present; Editor, Advisory Board for JCT-A, 2009–present; 
Member, Canadian Mathematical Society, AWM. Long–term 
visiting scholar: Mittag–Leffler Institute, 1992, 2005; MSRI, 
1996–1997, 2004, 2008; University of New South Wales, 
2005; Institute for Advanced Studies, Jerusalem, 2007; 
IMA, 2007. 
Selected Publications: 1. with A. Ram, Combinatorial 
representation theory, New Perspectives in Algebraic 
Combinatorics (Berkeley, CA, 1996–1997), 23–90, Math. 
Sci. Res. Inst. Publ., 38, Cambridge University Press, 
1999. MR1731814 (2000j:05125); 2. with E. Babson, M. 
de Longueville, and R. Laubenbacher, Homotopy theory 
of graphs, J. Algebraic Combin., 24 (2006), no. 1, 31–44. 
MR2245779 (2007d:05156); 3. with V. Reiner and D. 
Stanton, Bimahonian distributions, J. Lond. Math. Soc., 77 
(2008), no. 3, 627–646. MR2418296 (2010c:05143); 4. with 
C. Severs and J. White, k–parabolic subspace arrangements, 
Trans. Amer. Math. Soc., 363 (2011), no. 11, 6063–6083. 
MR2817419 (2012c:52044); 5. with V. Capraro and J. 
White, Discrete homology theory for metric spaces, Bull. 
Lond. Math. Soc., 46 (2014), no. 5, 889–905. MR3262192.
Statement by Candidate: AMS journals are the lifeblood 
of our society, are essential to our constituency for dis-
seminating research as well as stimulating dialogue, and 
serve as an important interface between mathematicians 
and the public. As a member of the EBC, I would work to 
maintain the quality of our excellent journals, and work 
collaboratively to identify and address any aspects in need 
of improvement. I am committed to ensuring that women 
and members of other under–represented minorities 
are able to contribute to this effort at all levels. I believe 
my experiences as Editor–in–Chief of the JCT–A, Deputy 
Director at MSRI, and member of the AMS CPUB and EC 
committees make me particularly well–suited to serve on 
the Editorial Boards Committee.

Rostislav Grigorchuk
Distinguished Professor, Texas 
A&M University.
Born: Ternopil, Ukraine.
PhD:Moscow State University, 
1978.
Selected Addresses: ICM Invited 
Address, Kyoto, Japan, 1990; Lon-
don Mathematical Society Invited 
Address, Oxford, England, 1993; 
AMS Invited Address, Athens, 
Ohio, 2004; Canadian Mathemati-
cal Society Invited Address, 2004; 

Frontiers in Complex Dynamics: Celebrating John Milnor’s 
80th birthday, Plenary Talk, Banff, Canada, 2011.
Additional Information: Moscow Mathematical Society 
Award, 1980; Fulbright Senior Fellowship at Columbia 
University, 1991; Fellow, Asymptotic Group Theory Pro-
gram, Institute of Advanced Studies, Hebrew University 
of Jerusalem, 2000; Fellow, AMS, 2012; Bogolyubov Prize, 
Ukrainian Academy of Science, 2015; Leroy P. Steele 

Prize, Seminal Contribution to Research, 2015. Editorial 
Boards: International Journal of Algebra and Computation, 
1991–2014; Geometriae Dedicata, 2002–present; Groups, 
Geometry and Dynamics, Chair of Editorial Board, 2006–
present; Journal of Modern Dynamics, 2006–present. 
Selected Publications: 1. Degrees of growth of finitely gen-
erated groups and the theory of invariant means, Izv. Akad. 
Nauk SSSR Ser. Mat. 48 (1984), no. 5, 939–985. MR0764305 
(86h: 20041); 2. On Growth in Group Theory, Proc. of ICM, 
Vol. I, II (Kyoto, 1990), 325–338, Math. Soc. Japan, Tokyo 
(1991). MR1159221 (93e:20001); 3. with T. Nagnibeda, 
Complete growth functions of hyperbolic groups, Invent. 
Math. 130 (1997), no. 1, 159–188. MR1471889 (98i:20038); 
4. with S. Ivanov, On Dehn functions of infinite presenta-
tions of groups, Geom. Funct. Anal. 18 (2009), no. 6, 1841–
1874. MR2491693 (2010a:20073); 5. Milnor’s problem 
on the growth of groups and its consequences, Frontiers 
in Complex Dynamics, 705–733, Princeton Math. Ser., 51, 
Princeton Univ. Press, Princeton, NJ (2014). MR3289926. 
Statement by Candidate: It is a great honor to be nomi-
nated to serve on the AMS Editorial Boards Committee. I 
have been an editor for many journals, representing differ-
ent parts of the world and different mathematical schools. 

Over the years, I’ve had the pleasure to cooperate with 
many people at the AMS Publishing House. If elected, 
I will do my best to raise even higher, the level of AMS 
publications so that the AMS Publishing House remains  
number one among the world publishers of mathematical 
literature. 

Scott Sheffield
Professor of Mathematics, MIT.
Born: Salt Lake City, Utah.
PhD: Stanford, 2003.
Selected Addresses: Invited 
Lecture, ICM, Hyderabad, India, 
2010; AMS Invited Address, JMM, 
New Orleans, 2011; Plenary Lec-
ture, 37th Conference on Sto-
chastic Processes (SPA), Buenos 
Aires, Argentina, 2014; Plenary 
Speaker, XVIII Congress on Math-
ematical Physics, Santiago, Chile, 

2015; Doob Lecture, World Congress in Probability and 
Statistics, Toronto, Canada, 2016. 
Additional Information: Rollo Davidson Prize, 2006; 
Sloan Research Fellowship, 2007; Presidential Early Career 
Award for Scientists and Engineers (PECASE), 2009; ICM 
Invited Lecture, 2010; Loeve Prize, 2011. 
Selected Publications: 1. with O. Schramm, Contour 
lines of the two–dimensional discrete Gaussian free 
field, Acta Math., 202 (2009), no. 1, 21–137. MR2486487 
(2010f:60238); 2. with Y. Peres, O. Schramm and D. 
B. Wilson, Tug–of–war and the infinity Laplacian, J. 
Amer. Math. Soc., 22 (2009), no. 1, 167–210. MR2449057 
(2009h:91004); 3. with B. Duplantier, Liouville quantum 
gravity and KPZ, Invent. Math., 185 (2011), no. 2, 333–393. 
MR2819163 (2012f:81251); 4. with W. Werner, Conformal 
loop ensembles: the Markovian characterization and the 
loop–soup construction, Ann. of Math. (2), 176 (2012), 
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no. 3, 1827–1917. MR2979861; 5. with D. Jerison and 
L. Levine, Logarithmic fluctuations for internal DLA, J. 
Amer. Math. Soc., 25 (2012), no. 1, 271–301. MR2833484 
(2012i:60093).
Statement by Candidate: I am honored to have been 
nominated, and if elected, I will work to ensure that AMS 
journals are as openly accessible as possible and that their 
quality is as high as possible. I have seen from my own 
experience on several editorial boards how tremendously 
critical it is to have dedicated and thoughtful individuals 
in charge. Selecting top editorial teams for AMS journals 
is an extremely important task, requiring a broad under-
standing both of mathematics and of the individuals who 
could potentially serve. I will try to ensure that our editors 
reflect and represent the tremendous diversity and talent 
of our broad mathematical community.

Christopher T. Woodward
Professor, Department of Math-
ematics, Rutgers University, New 
Brunswick.
Born: St. Louis, Missouri.
PhD: Massachusetts Institute of 
Technology, 1996.
AMS Committees: AMS–Simons 
Travel Grant Committee, 2014–
2016 (Chair, 2016).
Selected Addresses: Invited Talk, 
Cornell Topology Festival, 1999; 
Sectional Meeting, Special Session 

on Invariants of Lie Group Actions and Their Quotients, 
New Brunswick, New Jersey, 2007; Joint North American 
Mathematical Societies Meeting, Special Session on Sym-
plectic Geometry, Guanajuato, Mexico, 2013; Sectional 
Meeting, Special Session on Floer Homology, Gauge Theory, 
and Symplectic Geometry, East Lansing, Michigan, 2015; 
Minicourse on Lagrangian Floer theory and the minimal 
model program, Joint STAMP conference and 9th ICMAT 
International GMC Summer School, Miraflores, Spain, 
2015; Nag Memorial Lectures, IMSc, Chennai, India, 2016. 
Additional Information: Associate Editor, Selecta Math, 
2007–present; Editor, Differential Geometry and Global 
Analysis, Transactions and Memoirs of the AMS, 2009–
2016; Simons Fellow, 2014–2015; Fellow, AMS, Elected 
2015.
Selected Publications: 1. with S. Agnihotri, Eigenvalues of 
products of unitary matrices and quantum Schubert calcu-
lus, Math. Res. Lett., 5 (1998), no. 6, 817–836. MR1671192 
(2000a:14066); 2. with A. Knutson and T. Tao, The hon-
eycomb model of GLn(C

!!Not Supplied!! !!Not Supplied!! Notices of the AMS 1

)$ tensor products. II. Puzzles
determine facets of the Littlewood–Richardson cone, J. 
Amer. Math. Soc., 17 (2004), no. 1, 19–48. MR2015329 
(2005f:14105); 3. with W. Fulton, On the quantum prod-
uct of Schubert classes, J. Algebraic Geom., 13 (2004), 
no. 4, 641–661. MR2072765 (2005d:14078); 4. with  
C. Teleman, The index formula on the moduli of G–bundles
on a curve, Ann. of Math. (2) 170 (2009), no. 2, 495–527.
MR2552100 (2011f:58036); 5. with K. Wehrheim, Func-
toriality for Lagrangian correspondences in Floer theory,

Quantum Topol., 1 (2010), no. 2, 129–170. MR2657646 
(2011g:53193).
Statement by Candidate: It is a great honor to be asked to 
run for the AMS Editorial Boards Committee. I will work 
to nominate an outstanding and diverse group of math-
ematicians to serve on the editorial boards of the Society’s 
publications. Editorial work of high quality is crucial for 
maintaining excellence, accessibility, and timeliness of 
the reviewing process in mathematical publishing by the 
Society.
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Your suggestions are wanted by: 

the Nominating Committee, for the following contested seats 
in the 2017 AMS elections:
vice president, trustee,
and five members at large of the Council.

Deadline for suggestions: November 1, 2016

the President, for the following contested seats in the 2017 
AMS elections:

three members of the Nominating Committee and
two members of the Editorial Boards Committee.

Deadline for suggestions: January 31, 2017

the Editorial Boards Committee, for appointments to various 
editorial boards of AMS publications.

Deadline for suggestions: Can be submitted any time

Send your suggestions for any of the above to:

Carla D. Savage, Secretary
American Mathematical Society
Department of Computer Science
North Carolina State University
Raleigh, NC 27695-8206 USA 
secretary@ams.org 
or submit them online at www.ams.org/committee-
nominate
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Vice President or 
Member at Large
One position of vice president and member of the Council 
ex officio  for a term of three years is to be filled in the elec-
tion of 2017. The Council intends to nominate at least two 
candidates, among whom may be candidates nominated  
by petition as described in the rules and procedures.

Five positions of member at large of the Council for a 
term of three years are to be filled in the same election. 
The Council intends to nominate at least ten candidates, 
among whom may be candidates nominated by petition in 
the manner described in the rules and procedures.

Petitions are presented to the Council, which, accord-
ing to Section 2 of Article VII of the bylaws, makes the 
nominations. 

Prior to presentation to the Council, petitions in sup-
port of a candidate for the position of vice president or 
of member at large of the Council must have at least fifty 
valid signatures and must conform to several rules and 
procedures, which are described below.

Editorial Boards Committee
Two places on the Editorial Boards Committee will be filled 
by election. There will be four continuing members of the 
Editorial Boards Committee.

The President will name at least four candidates for 
these two places, among whom may be candidates nomi-
nated by petition in the manner described in the rules and 
procedures.

The candidate’s assent and petitions bearing at least 100 
valid signatures are required for a name to be placed on 
the ballot. In addition, several other rules and procedures, 
described below, should be followed.

Nominating Committee
Three places on the Nominating Committee will be filled 
by election. There will be six continuing members of the 
Nominating Committee.

The President will name at least six candidates for these 
three places, among whom may be candidates nominated   
by petition in the manner described in the rules and 
procedures.

The candidate’s assent and petitions bearing at least 100 
valid signatures are required for a name to be placed on 
the ballot.  In addition, several other rules and procedures, 
described below, should be followed.

Rules and Procedures
Use separate copies of the form for each candidate for vice 
president, member at large, member of the Nominating or 
Editorial Boards Committees.

1. To be considered, petitions must be addressed to 
Carla D. Savage, Secretary, American Mathematical 
Society, 201 Charles Street, Providence, RI 02904-2294 
USA, and must arrive by 24 February 2017.

2. The name of the candidate must be given as it appears 
on the “American Mathematical Society” entry in the 
Combined Membership List (www.ams.org/cml). If 
the name does not appear in the list, as in the case of 
a new AMS member or by error, it must be as it ap-
pears in the mailing lists, for example on the mailing 
label of the Notices. If the name does not identify the 
candidate uniquely, append the member code, which 
may be obtained from the candidate’s mailing label or 
by the candidate contacting the AMS headquarters in 
Providence (amsmem@ams.org).

3. The petition for a single candidate may consist of sev-
eral sheets each bearing the statement of the petition, 
including the name of the position, and signatures. 
The name of the candidate must be exactly the same 
on all sheets.

4. On the next page is a sample form for petitions. Peti-
tioners may make and use photocopies or reasonable 
facsimiles.

5. A signature is valid when it is clearly that of the mem-
ber whose name and address is given in the left-hand 
column.

6. The signature may be in the style chosen by the signer. 
However, the printed name and address will be checked 
against the AMS entry in the Combined Membership List 
and on the mailing lists. No attempt will be made to 
match variants of names with the form of name in the 
AMS CML entry. A name neither in the CML nor on the 
mailing lists is not that of a member.  (Example: The 
name Carla D. Savage is that of a member.  The name 
C. Savage appears not to be.)

7. When a petition meeting these various requirements 
appears, the secretary will ask the candidate to indicate 
willingness to be included on the ballot. Petitioners can 
facilitate the procedure by accompanying the petitions 
with a signed statement from the candidate giving 
consent.

2017 AMS Election
Nominations by Petition

From the AMS Secretary–Election Special Section
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Nomination Petition  
                 for 2017 Election
The undersigned members of the American Mathematical Society propose the name of

as a candidate for the position of (check one):

  Vice President (term beginning 02/01/2018)
  Member at Large of the Council (term beginning 02/01/2018)
  Member of the Nominating Committee (term beginning 01/01/2018)
  Member of the Editorial Boards Committee (term beginning 02/01/2018)

of the American Mathematical Society.
Return petitions by 24 February 2017 to:  

Secretary, AMS, 201 Charles Street, Providence, RI 02904-2294 USA

Signature

Signature

Signature

Signature

Signature

Signature

Name and address (printed or typed)

From the AMS Secretary–Election Special Section
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BOOKSHELF
A man is known by the books he reads. —Emerson

New and Noteworthy Titles on Our BookShelf
September 2016

This month on the BookShelf, three books that aim to 
make the fascination of number theory accessible to a 
wide audience. 

Prime Numbers and the Riemann 
Hypothesis, by Barry Mazur and 
William Stein (Cambridge Univer-
sity Press, April 2016). Several 
popular books about the Rie-
mann Hypothesis have appeared 
in recent years, such as The Rie-
mann Hypothesis by Karl Sab-
bagh (2002), Prime Obsession by 
John Derbyshire (2003), The Music 
of Primes by Marcus du Sautoy 
(2003), and Stalking the Riemann 
Hypothesis, by Dan Rockmore 

(2005; reviewed in the Notices, September 2006). These 
books told the story of the Riemann Hypothesis mainly 
through its history and through portraits of the math-
ematicians who worked on it. As William Stein explains on 
his web site, the book he has written with Barry Mazur is 
different in that it sticks more closely to the mathematics: 
“We aim…to explain, in as direct a manner as possible and 
with the least mathematical background required, what 
this problem is all about and why it is so important.” To 
really understand the entire book, considerable math-
ematical background is needed, more or less at the level 
of a senior undergraduate mathematics major. As Mark 
Hunacek commented in a review on the web site of the 
Mathematical Association of America: “even a student who 
can’t follow every detail will likely emerge [from reading 
the book] with a good intuitive sense of what makes RH 
so important.” Written by two eminent number theorists, 
the book possesses a distinctive flair born of their deep in-

sights and unending enthusiasm.

Summing It Up: From One Plus 
One to Modern Number Theory, 
by Avner Ash and Robert Gross 
(Princeton University Press, 
2016). In addition to this book, 
Avner Ash and Robert Gross have 
written two other semi-popular 
books on number theory. In Fear-
less Symmetry (2006), they took 
readers with a background in 

calculus through much of the number theory needed 
to understand Wiles’s proof of Fermat’s Last Theorem, 
doing so “at a leisurely pace, with motivating examples, 
and with digressions on how mathematicians really think, 
and how mathematics is ‘made,’” wrote Dino Lorenzini in 
a review in the Notices (January 2007). Ash and Gross took 
that same precise yet unfussy approach in Elliptic Tales 
(2012), which treated elliptic curves, and have retained it 
in their latest book Summing It Up. While the three books 
can be read independently, they are linked: The first two 
alluded to but do not explain modular forms, while the 
ultimate goal of Summing It Up is to explain what modular 
forms are and how they are used in number theory. The 
first part of Summing It Up explores that basic bedrock 
of mathematics, addition, assuming no more than high 
school algebra and geometry. In the second part, which 
leads up to modular forms, familiarity with calculus is 
assumed. Ash and Gross put the emphasis on clear and 
intuitive development of the ideas, often omitting formal 
proofs in favor of keeping the exposition uncomplicated 
and informal. The basic spirit and structure of the book is 
captured in this sentence from the introduction: “It contin-
ues to amaze us what human beings have accomplished, 
starting with one plus one equals two, getting to two plus 
two equals four…and going far beyond into the realms of 
number theory that even now are active areas of research.”

Prime Numbers, Friends Who 
Give Problems: A Trialogue with 
Papa Paulo, by Paulo Ribenboim 
(World Scientific, 2016). This un-
usual and whimsical book pres-
ents some of the most beautiful 
classic results of number theory 
as a “trialogue”: a conversation 
among 3 characters, written 
in playscript style. The main 
character is Papa Paulo, who re-
sponds to a question from Eric, 
asking what prime numbers are. 

In 29 chapters covering more than 300 pages, Papa Paulo 
happily agrees to bring his wide and deep knowledge of 
number theory to bear in answering Eric’s question. In 
chapter 3, Eric brings his friend Paulo into the conversa-
tion, and the three proceed on a leisurely journey, starting 
with the definition of a prime number and proceeding to 
such topics as the sieve of Eratosthenes, primality test-
ing, perfect numbers, Fermat’s Last Theorem, the Prime 
Number Theorem, and the Riemann Hypothesis. Along the 
way, Papa Paulo leavens his disquisitions with charming 
tales, some of them imaginary, such as the one in which 
Saint Peter condemns Fermat to Purgatory, contending 
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that Fermat must have lied when asserting existence of a 
certain proof that did not fit into the margin of a book. 
Ribenboim’s book is sprinkled with inside jokes, such as 
the reference to a person who has a vanity license plate 
emblazoned with “FERMAT.” Papa Paulo’s comment: 
“Some people want to be famous by any means.” (Donald 
Knuth’s article “Mathematical Vanity Plates,” which ap-
peared in 2011 in the Mathematical Intelligencer, mentions 
FERMAT license plates but had no photo. A reader having 
such a photo is invited to post it in the comments section 
of the Notices web site, www.ams.org/notices.)

Suggestions for the BookShelf can be sent to notices-
booklist@ams.org. 

We try to feature items of broad interest. Appearance of 
a book in the Notices BookShelf does not represent an 
endorsement by the Notices or by the AMS. For more, visit 
the AMS Reviews webpage www.ams.org/news/math-in-
the-media/reviews. 

A M E R I C A N  M AT H E M AT I C A L S O C I E T Y

Sign up to be a member 
of the AMS today! 

www.ams.org/membership

With your membership you will 
receive special discounts and free 

shipping at any on-site AMS 
exhibit bookstore.

Do you attend JMM?
How about any 
AMS Sectional Meetings?

Did you know that your 
savings from attending these 

meetings will practically pay 
for your AMS membership?

http://www.ams.org/membership
http://www.ams.org/news/math-in-the-media/reviews
http://www.ams.org/news/math-in-the-media/reviews
http://www.ams.org/notices


New Publications
Offered by the AMS
To subscribe to email notification of new AMS publications,
please go to www.ams.org/bookstore-email.

Algebra and Algebraic Geometry

Quiver Representations
and Quiver Varieties

Alexander Kirillov Jr., Stony Brook
University, NY

This book is an introduction to the theory of
quiver representations and quiver varieties,
starting with basic definitions and ending
with Nakajima’s work on quiver varieties
and the geometric realization of Kac–Moody
Lie algebras.

The first part of the book is devoted to the classical theory of quivers
of finite type. Here the exposition is mostly self-contained and all
important proofs are presented in detail. The second part contains
the more recent topics of quiver theory that are related to quivers
of infinite type: Coxeter functor, tame and wild quivers, McKay
correspondence, and representations of Euclidean quivers. In the
third part, topics related to geometric aspects of quiver theory
are discussed, such as quiver varieties, Hilbert schemes, and the
geometric realization of Kac–Moody algebras. Here some of the more
technical proofs are omitted; instead only the statements and some
ideas of the proofs are given, and the reader is referred to original
papers for details.

The exposition in the book requires only a basic knowledge of
algebraic geometry, differential geometry, and the theory of Lie
groups and Lie algebras. Some sections use the language of derived
categories; however, the use of this language is reduced to a minimum.
The many examples make the book accessible to graduate students
who want to learn about quivers, their representations, and their
relations to algebraic geometry and Lie algebras.

Contents: Dynkin quivers: Basic theory; Geometry of orbits; Gabriel’s
theorem; Hall algebras; Double quivers; Quivers of infinite type:
Coxeter functor and preprojective representations; Tame and wild
quivers; McKay correspondence and representations of Euclidean
quivers; Quiver varieties: Hamiltonian reduction and geometric
invariant theory; Quiver varieties; Jordan quiver and Hilbert schemes;
Kleinian singularities and geometric McKay correspondence;
Geometric realization of Kac–Moody Lie algebras; Kac–Moody
algebras and Weyl groups; Bibliography; Index.

Graduate Studies in Mathematics, Volume 174

October 2016, 295 pages, Hardcover, ISBN: 978-1-4704-2307-0,

LC 2016018803, 2010 Mathematics Subject Classification: 16G20;

14C05, 14D21, 16G60, 16G70, 17B10, 17B22, 17B67, AMS members

US$71.20, List US$89, Order code GSM/174

Analysis

Operator Algebras and
Their Applications
A Tribute to Richard V.
Kadison

Robert S. Doran, Texas Christian
University, Ft. Worth, TX, and Efton
Park, Texas Christian University,
Ft. Worth, TX, Editors

This volume contains the proceedings of
the AMS Special Session Operator Algebras and Their Applications: A
Tribute to Richard V. Kadison, held from January 10–11, 2015, in San
Antonio, Texas.

Richard V. Kadison has been a towering figure in the study of operator
algebras for more than 65 years. His research and leadership in the
field have been fundamental in the development of the subject, and
his influence continues to be felt though his work and the work of his
many students, collaborators, and mentees.

Among the topics addressed in this volume are the Kadison-Kaplanksy
conjecture, classification of C∗-algebras, connections between
operator spaces and parabolic induction, spectral flow, C∗-algebra
actions, von Neumann algebras, and applications to mathematical
physics.

Contents: P. Baum, E. Guentner, and R. Willett, Exactness and the
Kadison-Kaplansky conjecture; D. P. Blecher, Generalization of
C∗-algebra methods via real positivity for operator and Banach
algebras; E. Christensen, Higher weak derivatives and reflexive
algebras of operators; T. Crisp and N. Higson, Parabolic induction,
categories of representations and operator spaces; R. G. Douglas and
J. Kaminker, Spectral multiplicity and odd K-theory-II; G. A. Elliott
and Z. Niu, On the classification of simple amenableC∗-algebras with
finite decomposition rank; L. Ge, Topology of natural numbers and
entropy of arithmetic functions; S. Kaliszewski, M. B. Landstad, and
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New Publications Offered by the AMS

J. Quigg, Properness conditions for actions and coactions; Z. Liu,
Reflexivity of Murray-von Neumann algebras; F. Pop and R. R. Smith,
Hochschild cohomology for tensor products of factors; S. Popa
and S. Vaes, On the optimal paving over MASAs in von Neumann
algebras; M. A. Rieffel, Matrical bridges for "Matrix algebras converge
to the sphere"; J. Rosenberg, Structure and applications of real
C∗-algebras; E. Størmer, Separable states, maximally entangled
states, and positive maps.

Contemporary Mathematics, Volume 671

September 2016, 267 pages, Softcover, ISBN: 978-1-4704-1948-6, LC
2015043280, 2010 Mathematics Subject Classification: 46L05, 46L10,
46L35, 46L55, 46L87, 19K56, 22E45, AMS members US$86.40, List
US$108, Order code CONM/671

Mathematical Analysis
and Its Inherent Nature

Hossein Hosseini Giv, University
of Sistan and Baluchestan, Zahedan,
Iran

Mathematical analysis is often referred to
as generalized calculus. But it is much more
than that. This book has been written in
the belief that emphasizing the inherent
nature of a mathematical discipline helps

students to understand it better. With this in mind, and focusing on
the essence of analysis, the text is divided into two parts based on
the way they are related to calculus: completion and abstraction.
The first part describes those aspects of analysis which complete a
corresponding area of calculus theoretically, while the second part
concentrates on the way analysis generalizes some aspects of calculus
to a more general framework. Presenting the contents in this way has
an important advantage: students first learn the most important
aspects of analysis on the classical spaceR and then fill in the gaps of
their calculus-based knowledge. Then they proceed to a step-by-step
development of an abstract theory, namely, the theory of metric
spaces which explores such crucial notions as limit, continuity, and
convergence in a wider context.

The readers are assumed to have passed courses in one- and
several-variable calculus and an elementary course on the
foundations of mathematics. A large variety of exercises and the
inclusion of informal interpretations of many results and examples
will greatly facilitate the reader’s study of the subject.

Contents: Rebuilding the calculus building: The real number system
revisited; Sequences and series of real numbers; Limit and continuity
of real functions; Derivative and differentiation; The Riemann
integral; Abstraction and generalization: Basic theory of metric
spaces; Sequences in general metric spaces; Limit and continuity
of functions in metric spaces; Sequences and series of functions;
Appendix; Bibliography; Index.

Pure and Applied Undergraduate Texts, Volume 25

September 2016, approximately 351 pages, Hardcover, ISBN: 978-1-
4704-2807-5, 2010 Mathematics Subject Classification: 26A06, 54E35,
54E45, 54E50, AMS members US$71.20, List US$89, Order code
AMSTEXT/25

Logic and Foundations

The Tools of
Mathematical Reasoning

Tamara J. Lakins, Allegheny
College, Meadville, PA

This accessible textbook gives beginning
undergraduate mathematics students a
first exposure to introductory logic, proofs,
sets, functions, number theory, relations,
finite and infinite sets, and the foundations
of analysis. The book provides students

with a quick path to writing proofs and a practical collection of tools
that they can use in later mathematics courses such as abstract
algebra and analysis. The importance of the logical structure of a
mathematical statement as a framework for finding a proof of that
statement, and the proper use of variables, is an early and consistent
theme used throughout the book.

Contents: Language, logic, and proof; Techniques of proof; Induction;
Sets; Functions; An introduction to number theory; Equivalence
relations and partitions; Finite and infinite sets; Foundations of
analysis; Writing mathematics; Bibliography; Index.

Pure and Applied Undergraduate Texts, Volume 26

October 2016, 217 pages, Hardcover, ISBN: 978-1-4704-2899-0, LC

2016021930, 2010 Mathematics Subject Classification: 00-01, AMS

members US$55.20, List US$69, Order code AMSTEXT/26

Number Theory

Dynamics and Numbers

Sergǐı Kolyada, National Academy
of Sciences of Ukraine, Kiev,
Ukraine, Martin Möller, Frankfurt
University, Germany, Pieter
Moree, Max-Planck Institute for
Mathematics, Bonn, Germany, and
Thomas Ward, Durham University,
United Kingdom, Editors

This volume contains a collection of survey and research articles from
the special program and international conference on Dynamics and
Numbers held at the Max-Planck Institute for Mathematics in Bonn,
Germany in 2014.

The papers reflect the great diversity and depth of the interaction
between number theory and dynamical systems and geometry in
particular. Topics covered in this volume include symbolic dynamics,
Bratelli diagrams, geometry of laminations, entropy, Nielsen theory,
recurrence, topology of the moduli space of interval maps, and
specification properties.

This item will also be of interest to those working in geometry and
topology.
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New AMS-Distributed Publications

Contents: S. Bezuglyi and O. Karpel, Bratteli diagrams: Structure,
measures, dynamics; A. Blokh, L. Oversteegen, R. Ptacek, and
V. Timorin, The combinatorial Mandelbrot set as the quotient
of the space of geolaminations; T. Downarowicz, B. Frej, and
P.-P. Romagnoli, Shearer’s inequality and infimum rule for
Shannon entropy and topological entropy; A. Fel’shtyn and
J. B. Lee, The Nielsen and Reidemeister theories of iterations
on infra-solvmanifolds of type (R) and poly-Bieberbach groups;
M. Gröger and T. Jäger, Some remarks on modified power entropy;
W. Huang and X. Zhou, Recurrent sets, entropy and independence;
S. Kolyada, M. Misiurewicz, and L. Snoha, Loops of transitive
interval maps; D. Kwietniak, M. Ła̧cka, and P. Oprocha, A panorama
of specification-like properties and their consequences; A. Ostafe
and M. Sha, Counting dynamical systems over finite fields; A. D.
Pohl, Symbolic dynamics, automorphic functions, and Selberg zeta
functions with unitary representations; V. Schroeder and S. Weil,
The aperiodic complexities and connections to dimensions and
Diophantine approximation; I. E. Shparlinski, Dynamical systems
of non-algebraic origin: Fixed points and orbit lengths; S. Stevens,
T. Ward, and S. Zegowitz, Halving dynamical systems; Z. Wang and
G. Zhang, Chaotic behavior of group actions.

Contemporary Mathematics, Volume 669

August 2016, 315 pages, Softcover, ISBN: 978-1-4704-2020-8, LC

2015041442, 2010 Mathematics Subject Classification: 11J70, 20F65,

22D40, 30E05, 37A15, 37A20, 37A30, 54H20, 60B15, AMS members

US$86.40, List US$108, Order code CONM/669

New AMS-Distributed
Publications

Algebra and Algebraic Geometry

Geometric
Representations
of the Braid Groups

Fabrice Castel, Université de
Bourgogne, Dijon, France

Since the braid group and the mapping
class group were defined in the first
half of the last century, mathematicians
have atempted, in vain, to compute the

endomorphisms for both. In addition, each partial result in this
direction has seemed to confirm a tight connection between the braid
group and the mapping class group, without revealing the nature of
this connection.

In this paper, the author changes the point of view: determining all the
homomorphisms from the braid group to the mapping class group via
Thurston’s theory. He explains their geometric nature and shows that
they are almost all embeddings.

Thanks to these new results, the author has found answers to these
questions in a unified way.

This item will also be of interest to those working in geometry and
topology.

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

Astérisque, Number 378

May 2016, 175 pages, Softcover, ISBN: 978-2-85629-835-0, 2010
Mathematics Subject Classification: 20F38, 57M07; 57M99, 20F36,
20E36, 57M05, AMS members US$53.60, List US$67, Order code
AST/378

Analysis

Global Aspects of
the Reducibility of
Quasiperiodic Cocycles
in Semisimple Compact
Lie Groups

Nikolaos Karaliolios, Université
Paris Diderot, France

In this memoir, the author studies
quasiperiodic cocycles in semi-simple compact Lie groups. For most
of his study, he focuses on one-frequency cocyles. He proves that
C∞-reducible cocycles are dense in theC∞topology, for a full measure
set of frequencies. Moreover, he shows that every cocycle (or an
appropriate iterate of it, if homotopy appears as an obstruction) is
almost torus-reducible (i.e. can be conjugated arbitrarily close to
cocycles taking values in an abelian subgroup of G).

In the course of the proof, the author first defines two invariants of
the dynamics, which he calls energy and degree and which give a
preliminary distinction between (almost-)reducible and non-reducible
cocycles. He then takes up the proof of the density theorem and shows
that an algorithm of renormalization converges to perturbations of
simple models, indexed by the degree. Finally, the author analyzes
these perturbations using methods inspired by KAM theory.

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

Mémoires de la Société Mathématique de France, Number 146

May 2016, 200 pages, Softcover, ISBN: 978-2-85629-832-9, 2010
Mathematics Subject Classification: 37C55, 37C05, AMS members

US$53.60, List US$67, Order code SMFMEM/146
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New AMS-Distributed Publications

Geometry and Topology

Geometry, Analysis
and Dynamics on sub-
Riemannian Manifolds:
Volume I

Davide Barilari, Université
Paris-Diderot, France, Ugo Boscain,
École Polytechnique, Palaiseau,
France, and Mario Sigalotti, École
Polytechnique, Palaiseau, France,
Editors

Sub-Riemannian manifolds model media with constrained dynamics:
motion at any point is allowed only along a limited set of directions,
which are prescribed by the physical problem. From the theoretical
point of view, sub-Riemannian geometry is the geometry underlying
the theory of hypoelliptic operators and degenerate diffusions on
manifolds.

In the last twenty years, sub-Riemannian geometry has emerged as an
independent research domain, with extremely rich motivations and
ramifications in several parts of pure and applied mathematics, such
as geometric analysis, geometric measure theory, stochastic calculus
and evolution equations together with applications in mechanics,
optimal control and biology.

The aim of the lectures collected here is to present sub-Riemannian
structures for the use of both researchers and graduate students.

This item will also be of interest to those working in differential
equations.

A publication of the European Mathematical Society (EMS). Distributed
within the Americas by the American Mathematical Society.

EMS Series of Lectures in Mathematics, Volume 24

June 2016, 332 pages, Softcover, ISBN: 978-3-03719-162-0, 2010
Mathematics Subject Classification: 53C17, 35H10, 60H30, 49J15,
AMS members US$46.40, List US$58, Order code EMSSERLEC/24

Symplectic Lie Groups

Oliver Baues, Georg-August-
Universität Göttingen, Germany,
and Vicente Cortés, Universität
Hamburg, Germany

The authors develop the structure theory of symplectic Lie groups
based on the study of their isotropic normal subgroups.

This book consists of three main parts. In the first part, the
authors show that every symplectic Lie group admits a sequence of
subsequent symplectic reductions to a unique irreducible symplectic
Lie group. In the second part, they address the symplectic geometry
of cotangent symplectic Lie groups and the theory of Lagrangian
extensions of flat Lie groups. In the third part, they analyze the

existence problem for Lagrangian normal subgroups in nilpotent
symplectic Lie groups.

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

Astérisque, Number 379

May 2016, 96 pages, Softcover, ISBN: 978-2-85629-834-3, 2010

Mathematics Subject Classification: 53C30; 22E25, 53D20, AMS

members US$41.60, List US$52, Order code AST/379

Math Education

111 Problems in Algebra
and Number Theory

Adrian Andreescu, AwesomeMath,
Plano, TX, and Vinjai Vale, Phillips
Exeter Academy, NH

Algebra plays a fundamental role in math and science and provides a
uniform language with which we can express mathematical concepts.
The field of number theory also relies heavily on algebraic machinery.
This book provides the strong foundation in algebra and number
theory necessary to master other mathematical disciplines. The
authors cover the fundamentals of their own areas of mathematics
and discuss important techniques and strategies that frequently arise
in junior-level Olympiad problems.

This item will also be of interest to those working in general interest.

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

XYZ Series, Volume 18

May 2016, 230 pages, Hardcover, ISBN: 978-0-9968745-0-2, 2010

Mathematics Subject Classification: 00A07, 97D50, 97U40, AMS

members US$47.96, List US$59.95, Order code XYZ/18

Lemmas in Olympiad
Geometry

Titu Andreescu, University of
Texas at Dallas, Richardson,
TX, Sam Korsky, Massachusetts
Institute of Technology, Cambridge,
MA, and Cosmin Pohoata,
California Institute of Technology,
Pasadena, CA

This book showcases the synthetic problem-solving methods which
frequently appear in modern-day Olympiad geometry and makes
them accessible even to readers with little familiarity in the subject.
Each chapter is presented as a short story of its own and includes
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New AMS-Distributed PublicationsAmerican Mathematical Society

Publications of the European Mathematical Society (EMS). Distributed within the 
Americas by the American Mathematical Society.

3-Manifold Groups
Matthias Aschenbrenner, University of 
California, Los Angeles, CA, Stefan Friedl, 
Universität Regensburg, Germany, and 
Henry Wilton, University of Cambridge, 
United Kingdom

This book summarizes developments made in the 
field and provides an exhaustive account of the cur-
rent state of the art of 3-manifold topology, especially 

focusing on the consequences for fundamental groups of 3-manifolds.

EMS Series of Lectures in Mathematics, Volume 20; 2015; 230 
pages; Softcover; ISBN: 978-3-03719-154-5; List US$48; AMS members 
US$38.40; Order code EMSSERLEC/20

A Spinorial Approach 
to Riemannian and 
Conformal Geometry
Jean-Pierre Bourguignon, Institut des 
Hautes Études Scientifiques, Bures-sur-
Yvette, France, Oussama Hijazi, Université 
de Lorraine, Vandœuvre-lès-Nancy, France, 
et al.

The book gives an elementary and comprehensive introduction to Spin 
Geometry, with particular emphasis on the Dirac operator, which plays 
a fundamental role in differential geometry and mathematical physics.

EMS Monographs in Mathematics, Volume 6; 2015; 462 pages; 
Hardcover; ISBN: 978-3-03719-136-1; List US$87; AMS members US$69.60; 
Order code EMSMONO/6

Free Loop Spaces in 
Geometry and Topology
Including the 
Monograph “Symplectic 
Cohomology and 
Viterbo’s Theorem”
Fabrice Baudoin, Purdue University, West 

Lafayette, IN

This book facilitates communication between topologists and symplectic 
geometers thinking about free loop spaces and also begins to explore the 
new directions of research that have emerged recently.

IRMA Lectures in Mathematics and Theoretical Physics, 
Volume 24; 2015; 500 pages; Hardcover; ISBN: 978-3-03719-153-8; List 
US$87; AMS members US$69.60; Order code EMSILMTP/24

Tempered Homogeneous 
Function Spaces
Robert J. Marsh, University of Leeds, 
United Kingdom

This book deals with homogeneous function spaces 
of Besov–Sobolev type within the framework of 
tempered distributions in Euclidean n-space based 
on Gauss–Weierstrass semi-groups.

EMS Series of Lectures in Mathematics, Volume 21; 2015; 143 
pages; Softcover; ISBN: 978-3-03719-155-2; List US$38; AMS members 
US$30.40; Order code EMSSERLEC/21

numerous solved exercises with detailed explanations and related
insights to assist the reader on this journey.

This item will also be of interest to those working in general interest.

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

XYZ Series, Volume 19

May 2016, 369 pages, Hardcover, ISBN: 978-0-9885622-3-3, 2010
Mathematics Subject Classification: 00A07, 97D50, 97U40, AMS

members US$55.96, List US$69.95, Order code XYZ/19

The Geometry of
Remarkable Elements:
Points, Lines and Circles

Constantin Mihalescu
Edited by Titu Andreescu,
University of Texas at Dallas,
Dorin Andrica and Paul
Blaga, Babeş-Bolyai University,
Cluj-Napoca, Romania, and Dan
Bränzei

This book is an English translation of a text written by Constantin
Mihalescu, a retired artillery colonel and enthusiastic amateur
mathematician. It contains a comprehensive collection of the most
important properties of points, lines, and circles related to triangles
and quadrilaterals, as they were known by the mid-1950s, and a rich
assortment of problems to entice and inspire readers of all levels.
Topics covered include the nine-point circle, the Simson line, the
orthopolar triangles, the orthopole, the Gergonne and Nagel points,
the Miquel point and circle, the Carnot circle, the Brocard points, the
Lemoine point and circles, the Newton-Gauss line, and much more.

This item will also be of interest to those working in general interest.

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

XYZ Series, Volume 17

May 2016, 580 pages, Hardcover, ISBN: 978-0-9968745-1-9, 2010
Mathematics Subject Classification: 00A07, 97D50, 97U40, AMS

members US$71.96, List US$89.95, Order code XYZ/17
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MATHEMATICS CALENDAR

This section contains new announcements of worldwidemeet-
ings and conferences of interest to the mathematical public,
including ad hoc, local, or regional meetings, and meetings
and symposia devoted to specialized topics, as well as an-
nouncements of regularly scheduledmeetings of national or
international mathematical organizations. New announce-
ments only are published in the print Mathematics Calendar
featured in each Notices issue.
Anannouncementwill be published in theNotices if it contains
a call for papers and specifies the place, date, subject (when
applicable). A second announcement will be published only
if there are changes or necessary additional information. As-
terisks (*) mark those announcements containing revised
information.
In general, print announcements of meetings and con-
ferences carry only the date, title and location of the
event.
The complete listing of the Mathematics Calendar is available
at: www.ams.org/meetings/calendar/mathcal
All submissions to the Mathematics Calendar should be done
online via: www.ams.org/cgi-bin/mathcal/mathcal-
submit.pl
Anyquestions or difficulties may be directed to mathcal@ams.
org.

August 2016

31 – September 2 Groups, Rings, and their Automorphisms—A
Conference in Honor of Evgeny Khukhro
Location: University of Lincoln, Lincoln, UK.
URL: groupsrings.wordpress.com

September 2016

17 – 18 Generalized GeometryWorkshop
Location: Swarthmore College, Swarthmore, PA.
URL: sites.google.com/a/vcu.edu/ggw

30 – October 2 The Eighth YamabeMemorial Symposium
Location: University of Minnesota, Twin Cities, MN, USA.
URL: math.umn.edu/yamabe/2016

October 2016

6 – 8 In Memoriam Richard Dedekind (1831–1916) Number Theory -
Algebra - Set Theory - History - Philosophy
Location: Technical University Braunschweig, Germany.
URL: edu3.zfw.etc.tu-bs.de/dedekind

13 – 14 Portuguese Meeting in Biomathematics 2016
Location: University of Beira Interior, Covilhã, Portugal.
URL: epb2016.ubi.pt/index.php

November 2016

7 – 8 International Conference on Computational Physics, Mathe-
matics and Its Application (ICCPMA 2016)
Location: Keio Plaza Hotel, 2-2-1 Nishi-Shinjuku, Shinjuku-Ku,
Tokyo, 160-8330 Japan.
URL: www.iccpma.com

28 – December 2 AMSI BioInfoSummer 2016
Location:The University of Adelaide, Adelaide, South Australia,
Australia.
URL: www.amsi.org.au/bis

December 2016

17 – 18 International Conference on Computer Networks Systems
and Communication Engineering (ICCNSCE 2016)
Location: Le Westin Montréal, 270 Saint Antoine Ouest, Mon-
tréal, QC.
URL: www.iccnsce.com

27 – 28 International Conference on Technology Innovation and
Learning Technology (ICTILT 2016)
Location: Revere Hotel Boston Common, 200 Stuart St, Boston,
MA 2116, United States.
URL: www.ictilt.com

January 2017

9 – February 3 AMSI Summer School 2017
Location: The University of Sydney, Sydney, New South Wales,
Australia.
URL: www.amsi.org.au/ss

February 2017

27 – March 3 SIAM Conference on Computational Science and
Engineering 2017 (SIAM CSE’17)
Location: Atlanta, Georgia, USA.
URL: www.siam.org/meetings/cse17

March 2017

6 – 10 The 48th Southeastern International Conference on Combi-
natorics, Graph Theory, and Computing
Location: Florida Atlantic University Boca Raton, FL, USA.
URL: www.science.fau.edu/combinatorics

April 2017

27 – 29 SIAM International Conference on Data Mining (SDM17)
Location: The Westin Galleria Houston, Houston, Texas, USA.
URL: www.siam.org/meetings/sdm17

27 – 29 International Symposium on Mathematical Methods in
Engineering
Location: Eskiehir Yolu 29. Km, Yukariyurtcu Mahallesi Mimar
Sinan Caddesi No:4 Etimesgut, Ankara, Turkey.
URL: mme2017.cankaya.edu.tr
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Mathematics CalendarAMERICAN MATHEMATICAL SOCIETY

Natural Math
Titles in this series are published by Delta 
Stream Media, an Imprint of Natural 
Math. Natural Math is a community for 
families, math circles, and other learn-
ing groups interested in creating rich, 
multi-sensory experiences for young 
children. Natural Math titles are distrib-
uted worldwide by the American Mathe-
matical Society. 

bookstore.ams.org/NMATH

facebook.com/amermathsoc
@amermathsoc

plus.google.com/+AmsOrg

(800)321-4267 (U.S. & Canada),
(401)455-4000 (Worldwide)

May 2017

22 – 25 SIAM Conference on Optimization (OP17)
Location: Sheraton Vancouver Wall Centre, Vancouver, British
Columbia, Canada.
URL: www.siam.org/meetings/op17

June 2017

19 – 23 4th Strathmore International Mathematics Confer-
ence (SIMC 2017) Theme: ”Enhancing Collaborative Research in
Mathematical Sciences”
Location: Strathmore University, Nairobi, Kenya.
URL: www.ims.strathmore.edu/news-events/
conferences

25 – July 1 Applied Topology in Bȩdlewo 2017
Location: Banach Center in Bȩdlewo, Poland.
URL: bcc.impan.pl/17AppTop

July 2017

31 – August 4 SIAM Conference on Applied Algebraic Geometry
(AG17)
Location: Georgia Institute of Technology, Atlanta, Georgia.
URL: www.siam.org/meetings/ag17

September 2017

10 – 15 Mathematics Education for the Next Decade
Location: Balatonfüred, Balaton Lake, Hungary.
URL: www.aamt.edu.au/Events
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BECOME AN AMS AUTHOR

A M E R I C A N  M A T H E M A T I C A L  S O C I E T Y

W H Y  P U B L I S H  W I T H  T H E  A M S ?
We are mathematicians. The AMS is one of the world’s leading publishers of mathemat-
ical literature. As a professional society of mathematicians, we publish books and journals 
for the advancement of science and mathematics. Consequently, our publications meet the 
highest professional standards for their content and production.

Expertise. Our editorial boards consist of experienced mathematicians. The AMS pro-
duction staff is talented and experienced at producing high-quality books and journals. 
The author support group consists of experts in TeX, graphics, and other aspects of the 
production of mathematical content.

Supporting mathematics. The AMS publication program is a part of our broader activi-
ties. The revenue it generates helps support our other professional activities. Thus, pub-
lishing with the AMS benefits the mathematical community.

Learn more at: www.ams.org/becomeauthor

http://www.ams.org/becomeauthor
http://www.ams.org
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Classified Advertisements
Positions available, items for sale, services available, and more

Department can be obtained at www.hku.
hk/math/.

Candidates in all areas of Applied Math-
ematics will be considered, with prefer-
ence given to those working in the areas 
of Optimization (with applications in Big 
Data Science) and Scientific Computing 
(with applications in Financial Mathemat-
ics). The appointees will be expected to 
teach undergraduate and postgraduate 
courses, supervise research students, 
and also actively engage in outreach and 
service.

A globally competitive remuneration 
package commensurate with the appoin-
tee’s qualifications and experience will 
be offered. At current rates, salaries tax 
does not exceed 15% of gross income. The 
appointments will attract a contract-end 
gratuity and University contribution to a 
retirement benefits scheme, totalling up 
to 15% of basic salary, as well as annual 
leave, and medical benefits. Housing ben-
efits will be provided as applicable.

Applicants should send a completed 
application form, together with an  

HONG KONG

THE UNIVERSITY OF HONG KONG 
Tenure-Track Professor/ 

Associate Professor/ 
Assistant Professor (2 posts) 

in the Department of Mathematics 
(Ref.: 201600853)

Applications are invited for two tenure-
track appointments as Professor/Associ-
ate Professor/Assistant Professor in the 
Department of Mathematics, to commence 
from September 1, 2017, or as soon as 
possible thereafter. The appointments 
will initially be made on a three-year term 
basis, with the possibility of renewal.

The Department of Mathematics pro-
vides a solid general undergraduate edu-
cation in mathematics, offers supervi-
sion in graduate study for students with 
a strong interest in and a capacity for 
mathematics, and engages in teaching 
and research aiming at a high interna- 
tional standing. Information about the 

Suggested uses for classified advertising are positions available, books or lecture notes for sale, books being sought, exchange or rental of houses, 
and typing services. The publisher reserves the right to reject any advertising not in keeping with the publication's standards. Acceptance shall not be 
construed as approval of the accuracy or the legality of any advertising.
The 2016 rate is $3.50 per word with a minimum two-line headline. No discounts for multiple ads or the same ad in consecutive issues. For an additional 
$10 charge, announcements can be placed anonymously. Correspondence will be forwarded.
Advertisements in the “Positions Available” classified section 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: November 2016—August 29, 2016; December 2016—September 29, 2016; January 2017— 
October 31, 2016; February 2017—November 23, 2016; March 2017—January 2, 2017; April 2017—January 30, 2017; May 2017—March 2, 2017.
US laws prohibit discrimination in employment on the basis of color, age, sex, race, religion, or national origin. “Positions Available” 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. Details and specific wording may be found on page 1373 (vol. 44).
Situations wanted advertisements from involuntarily unemployed mathematicians are accepted under certain conditions for free publication. Call 
toll-free 800-321-4AMS (321-4267) in the US and Canada or 401-455-4084 worldwide for further information.
Submission: Promotions Department, AMS, P.O. Box 6248, Providence, Rhode Island 02904; or via fax: 401-331-3842; or send email to classads@ams.org. 
AMS location for express delivery packages is 201 Charles Street, Providence, Rhode Island 02904. Advertisers will be billed upon publication.

INDIANA

Call for Fellows for 2017–2018 
Notre Dame Institute for Advanced 

Study (NDIAS)

The Notre Dame Institute for Advanced 
Study (NDIAS) supports research of both 
applied and theoretical research ques-
tions, in all disciplines. NDIAS fosters 
transformational research, encouraging 
work that addresses questions of value. 
Fellows receive stipends up to $60,000, 
subsidized housing, research funding, 
a faculty office, and multiple opportu-
nities for engagement in an academic 
community of scientists, artists, and 
scholars at the University of Notre Dame. 
All those with promising and appropri-
ate projects, whether distinguished and 
established or beginning a career, are in-
vited to apply. Application deadline: Octo- 
ber 15, 2016. For further information, 
please see ndias.nd.edu. Direct ques-
tions to ndias@nd.edu or 574-631-1305.

000016
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Classified Advertisements

up-to-date CV containing information on 
educational and professional experience, 
a complete list of publications, a survey 
of past research and teaching experience, 
a research plan for the next few years, 
and a statement on teaching philosophy 
to: scmath@hku.hk. They should also ar-
range for submission, to the same e-mail 
address as stated above, three reference 
letters from senior academics. One of 
these senior academics should be asked 
to comment on the applicant’s ability in 
teaching, or the applicant should arrange 
to have an additional reference letter on 
his/her teaching sent to the same e-mail 
address as stated above. Please indicate 
clearly which level they wish to be con-
sidered for and the reference number 
in the subject of the e-mail. Application 
forms (341/1111) can be downloaded at 
www.hku.hk/apptunit/form-ext.doc 
and further particulars can be obtained 
at jobs.hku.hk/. Review of applications 
will start from December 1, 2016, and con-
tinue until June 30, 2017. The University 
thanks applicants for their interest, but 
advises that only candidates shortlisted 
for interviews will be notified of the ap-
plication result.

The University is an Equal Opportuni-
ties Employer and is committed to a Non-
Smoking Policy.

000020

THE UNIVERSITY OF HONG KONG 
Tenure-Track Professor (1 post) 

in the Department of Mathematics 
(Ref.: 201600852)

Applications are invited for a tenure-track 
appointment as Professor in the Depart-
ment of Mathematics, to commence from 
September 1, 2017, or as soon as possible 
thereafter. The appointment will initially 
be made on a three-year term basis, with 
the possibility of renewal.

The Department of Mathematics pro-
vides a solid general undergraduate edu-
cation in mathematics, offers supervi-
sion in graduate study for students with 
a strong interest in and a capacity for 
mathematics, and engages in teaching and 
research aiming at a high international 
standing. Information about the Depart-
ment can be obtained at www.hku.hk/
math/.

Candidates in all areas of Pure Math-
ematics will be considered, with prefer-
ence given to those working in Algebra, 
Representation Theory, and related areas. 
The appointee will be expected to teach 
undergraduate and postgraduate courses, 
supervise research students, and also 
actively engage in outreach and service.

A globally competitive remuneration 
package commensurate with the appoin-
tee’s qualifications and experience will 
be offered. At current rates, salaries tax 
does not exceed 15% of gross income. The  
appointments will attract a contract-end 
gratuity and University contribution to a 

retirement benefits scheme, totalling up 
to 15% of basic salary, as well as annual 
leave, and medical benefits. Housing ben-
efits will be provided as applicable.

Applicants should send a completed 
application form, together with an up-
to-date CV containing information on 
educational and professional experience, 
a complete list of publications, a survey 
of past research and teaching experience, 
a research plan for the next few years, 
and a statement on teaching philosophy 
to: scmath@hku.hk. They should also ar-
range for submission, to the same e-mail 
address as stated above, three reference 
letters from senior academics. One of 
these senior academics should be asked 
to comment on the applicant’s ability in 
teaching, or the applicant should arrange 
to have an additional reference letter on 
his/her teaching sent to the same e-mail 
address as stated above. Please indicate 
clearly which level they wish to be con-
sidered for and the reference number 
in the subject of the e-mail. Application 
forms (341/1111) can be downloaded at 
www.hku.hk/apptunit/form-ext.doc 
and further particulars can be obtained 
at jobs.hku.hk/. Review of applications 
will start from December 1, 2016, and con-
tinue until June 30, 2017. The University 
thanks applicants for their interest, but 
advises that only candidates shortlisted 
for interviews will be notified of the ap-
plication result.

The University is an Equal Opportuni-
ties Employer and is committed to a Non-
Smoking Policy

000021

KOREA

KOREA INSTITUTE FOR ADVANCED 
STUDY (KIAS) 

Assistant Professor & Research Fellow 
in Pure and Applied Mathematics

The School of Mathematics at the Korea 
Institute for Advanced Study (KIAS) invites 
applicants for the positions at the level 
of KIAS Assistant Professor and Postdoc-
toral Research Fellow in pure and applied 
mathematics. KIAS, founded in 1996, is 
committed to the excellence of research 
in basic sciences (mathematics, theoreti-
cal physics, and computational sciences) 
through high-quality research programs 
and a strong faculty body consisting 
of distinguished scientists and visiting 
scholars.

Applicants are expected to have dem-
onstrated exceptional research potential, 
including major contributions beyond or 
through the doctoral dissertation.

The annual salary starts from 49,500,000 
Korean Won (approximately US$40,000 at 
current exchange rate) for Research Fel-
lows, and 56,500,000 Korean Won for 
KIAS Assistant Professors, respectively. 
In addition, individual research funds of 
10,000,000–18,000,000 Korean Won are 

available per year. The initial appointment 
for the position is for two years and is 
renewable for up to two additional years, 
depending on research performance and 
the needs of the research program at KIAS.

Applications will be reviewed twice 
a year, May 20 and November 20, and 
selected applicants will be notified in a 
month after the review. In exceptional 
cases, applications can be reviewed other 
times based on the availability of posi-
tions. The starting date of the appoint-
ment is negotiable. Applications must 
include a complete vitae with a cover 
letter, a list of publications, a research 
plan, and three letters of recommendation 
(All documents should be in English). All 
should be sent by post or e-mail to:

Ms. Sojung Bae (mathkias@kias.
re.kr) 
School of Mathematics 
Korea Institute for Advanced Study 
(KIAS) 
85 Hoegiro (Cheongnyangni-dong 
207-43)
Dongdaemun-gu, Seoul 02455 
Republic of Korea

000019

BOOK FOR SALE

BOOK FOR SALE

Just Get a Better Life, ISBN:978-1-4787-
5398-8; Price: US $29.95 plus $5.00 post-
age and handling. Mail check to: Salilesh 
Mukhopadhyay, 8 Greenhill Road, Hack-
ettstown, New Jersey 07840.
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Linear Inverse Problems
and Tikhonov Regularization
Mark Gockenbach
Carus Mathematical Monographs

Inverse problems occur frequently in science and 
technology, whenever we need to infer causes from 
effects that we can measure. Mathematically, they are 
diffi cult problems because they are unstable: small 
bits of noise in the measurement can completely throw 
off the solution. Nevertheless, there are methods for 
fi nding good approximate solutions.

Linear Inverse Problems and Tikhonov Regularization 
examines one such method: Tikhonov regularization 
for linear inverse problems defi ned on Hilbert spaces. 
This is a clear example of the power of applying deep 

mathematical theory to solve practical problems. 

Beginning with a basic analysis of Tikhonov regularization, this book introduces the singular 
value expansion for compact operators, and uses it to explain why and how the method works. 
Tikhonov regularization with seminorms is also analyzed, which requires introducing densely 
defi ned unbounded operators and their basic properties. Some of the relevant background is 
included in appendices, making the book accessible to a wide range of readers.

Catalog Code: CAM-32 ISBN: 978-0-88385-141-8
292 pp., Hardbound, 2016 Price not yet set

Coming Soon from MAA Press

To order, visit store.maa.org or call 1-800-331-1622.

Mathematical Association of America • maa.org/press

http://store.maa.org
http://maa.org/press


MEETINGS IN THIS ISSUE

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 confer-
ence information can be found online at: 
www.ams.org/meetings/.

Important Information About AMS 
Meet ings :  Potent i a l  o rgan izers , 
speakers, and hosts should refer to 
page 88 in the January 2016 issue of the 
Notices for general information regard-
ing participation in AMS meetings and 
conferences.

Abstracts: Speakers should submit ab-
stracts on the easy-to-use interactive 
Web form. No knowledge of  L

ATEX is 

necessary to submit an electronic form,
although those who use   LATEX may submit 
abstracts with such coding, and all math 
displays and similarily coded material 
(such as accent marks in text) must 
be typeset in LATEX. Visit www.ams.org/
cgi-bin/abstracts/abstract.pl/ . Ques-
tions 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; e-mail: benkart@math.wisc.edu; 
telephone: 608-263-4283.

Eastern Section: Steven H. Weintraub, Department of Math-
ematics, Lehigh University, Bethlehem, PA 18015-3174; e-mail: 
steve.weintraub@lehigh.edu; telephone: 610-758-3717.

Southeastern Section: Brian D. Boe, Department of Mathemat-
ics, University of Georgia, 220 D W Brooks Drive, Athens, GA 
30602-7403, e-mail: brian@math.uga.edu; telephone: 706-
542-2547.

Western Section: Michel L. Lapidus, Department of Mathemat-
ics, University of California, Surge Bldg., Riverside, CA 92521-
0135; e-mail: lapidus@math.ucr.edu; telephone: 951-827-5910.

MEETINGS & CONFERENCES OF THE AMS
SEPTEMBER TABLE OF CONTENTS
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See www.ams.org/meetings/ for the most up-to-date information on these conferences.

 ––––––––  2016  ––––––––
September 24–25 Brunswick, Maine p. 984

October 8–9 Denver, Colorado p. 985

October 28–30 Minneapolis, Minnesota p. 986

November 12–13 Raleigh, North Carolina p. 987

––––––––  2017  ––––––––
January 4–7 Atlanta, Georgia p. 991

March 10–12 Charleston, South Carolina  p. 994

April 1–2 Bloomington, Indiana p. 995

April 22–23 Pullman, Washington p. 995

May 6–7 New York, New York p. 996

July 24–28 Montréal, Quebec, Canada p. 996

September 9–10 Denton, Texas p. 996

September 16–17 Buffalo, New York p. 997

September 23–24 Orlando, Florida p. 997

November 4–5        Riverside, California             p. 997

 ––––––––  2018  ––––––––
January 10–13 San Diego, California p. 998

March 24–25 Columbus, Ohio p. 998

April 14–15 Portland, Oregon p. 998

April 14–15 Nashville, Tennessee p. 998

April 21–22 Boston, Massachusetts p. 998

June 11–14 People's Republic of China    p. 999

 ––––––––  2019  ––––––––

January 16–19 Baltimore, Maryland p. 999

March 29–31 Honolulu, Hawaii p. 999 
––––––––  2020  ––––––––

January 15–18 Denver, Colorado p. 999

 ––––––––  2021  ––––––––

January 6–9 Washington, DC  p. 999

Conferences in Cooperation with the AMS

Indian Mathematics Consortium

December 14–17, 2016

Banaras Hindu University

Varanasi, India

http://www.ams.org/meetings/
http://www.ams.org/cgi-bin/abstracts/abstract.pl/
http://www.ams.org/cgi-bin/abstracts/abstract.pl/
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IMPORTANT INFORMATION REGARDING MEETINGS PROGRAMS: AMS Sectional Meeting programs do not ap-
pear 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 www.ams.org/meetings/. 

Final programs for Sectional Meetings will be archived on the AMS website accessible from the stated URL .

Brunswick, Maine
Bowdoin College

September 24–25, 2016
Saturday – Sunday

Meeting #1121
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: June 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 3

Deadlines
For organizers: Expired
For abstracts: Expired

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

Invited Addresses
Tim Austin, New York University, Szemerédi’s Theorem: 

combinatorics, ergodic theory and algebra.
Moon Duchin, Tufts University, Counting in groups: 

Fine asymptotic geometry.
Thomas Lam, University of Michigan, Combinatorics of 

electrical networks.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Algebraic and Enumerative Combinatorics, Thomas 
Lam, University of Michigan, and Thomas McConville, 
Massachusetts Institute of Technology.

Autonomous and Non-autonomous Discrete Dynamical 
Systems with Applications, M.R.S. Kulenović and O. Me-
rino, University of Rhode Island.

Combinatorial Aspects of Nilpotent Orbits, Anthony 
Iarrobino, Northeastern University, Leila Khatami, Union 
College, and Julianna Tymoczko, Smith College.

Combinatorics, at the Crossroads of Algebra, Geometry, 
and Topology, Ivan Martino, University of Fribourg (Swit-
zerland), and Alexander I. Suciu, Northeastern University.

Convex Cocompactness, Tarik Aougab and Sara Maloni, 
Brown University.

Decomposing 3-manifolds, Tao Li, Boston College, and 
Scott Taylor, Colby College.

Financial Mathematics, Maxim Bichuch, Johns Hopkins 
University, and Stephan Strum and Xuwei Yang, Worces-
ter Polytechnic Institute.

Geometric Aspects of Harmonic Analysis, Matthew Bad-
ger and Vasileios Chousionis, University of Connecticut.

Geometric Group Theory, Charles Cunningham, Bow-
doin College, Moon Duchin, Tufts University, and Jennifer 
Taback, Bowdoin College.

Geometry of Nilpotent Groups, Moon Duchin, Tufts 
University, Jennifer Taback, Bowdoin College, and Peter 
Wong, Bates College.

Mathematics and Statistics Applied to Biology and Re-
lated Fields, Meredith L. Greer, Bates College.

New Developments in Graphs and Hypergraphs, Deepak 
Bal and Jonathan Cutler, Montclair State University, and 
Jozef Skokan, London School of Economics.

Noncommutative Ring Theory and Noncommutative Al-
gebra, Jason Gaddis, Wake Forest University, and Manuel 
Reyes, Bowdoin College.

http://www.ams.org/meetings/
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Nonlinear Partial Differential Equations in Material Sci-
ence and Mathematical Biology, Leonid Berlyand, Penn-
sylvania State University, Dmitry Golovaty, University of 
Akron, and Alex Misiats, New York University.

Nonlinear Waves and Dynamical Systems, Christopher 
Chong, Bowdoin College.

Plethysm and Kronecker Products in Representation 
Theory, Susanna Fishel, Arizona State University, and 
Sheila Sundaram, Pierrepont School.

Topological Phases of Matter and Quantum Computa-
tion, Paul Bruillard and Carlos Ortiz, Pacific Northwest 
National Laboratory, and Julia Plavnik, Texas A&M Uni-
versity.

Undergraduate Research, Christopher Chong and 
Adam Levy, Bowdoin College.

Denver, Colorado
University of Denver

October 8–9, 2016
Saturday – Sunday

Meeting #1122
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: August 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 3

Deadlines
For organizers: Expired
For abstracts: August 16, 2016

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

Invited Addresses
Henry Cohn, Microsoft Research, New England, Title 

to be announced.
Ronny Hadani, University of Texas, Austin, Title to be 

announced.
Chelsea Walton, Temple University, Philadelphia, Quan-

tum Symmetry.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Above and Beyond Fluid Flow studies: In celebration of 
the 60th birthday of Prof. William Layton (Code: SS 12A), 
Traian Iliescu, Virginia Polytechnic Institute and State 
University, Alexander Labovsky, Michigan Technological 
University, Monika Neda, University of Nevada, Las Vegas, 
and Leo Rebholz, Clemson University.

Algebraic Combinatorics (Code: SS 23A), Anton Betten, 
Colorado State University, Jason Williford, University of 
Wyoming, and Bangteng Xu, Eastern Kentucky University.

Algebraic Logic (Code: SS 1A), Nick Galatos, University 
of Denver, and Peter Jipsen, Chapman University.

Analysis on Graphs and Spectral Graph Theory (Code: 
SS 2A), Paul Horn and Mei Yin, University of Denver.

Aspects of PDE Arising from Modeling of the Flows in 
Porous Media (Code: SS 19A), Akif Ibraguimov, Texas 
Tech University, Viktoria Savatorova, University of Ne-
vada, Las Vegas, and Aleksey Telyakovskiy, University 
of Nevada, Reno.

Discontinuous Galerkin methods for partial differential 
equations: Theory and applications (Code: SS 15A), Mah-
boub Baccouch, University of Nebraska at Omaha.

Floer Theoretic Invariants of 3-manifolds and Knots 
(Code: SS 22A), Jonathan Hanselman, University of Texas 
at Austin, and Kristen Hendricks, University of California, 
Los Angeles.

Foundations of Numerical Algebraic Geometry (Code: SS 
14A), Abraham Martin del Campo, CIMAT, Guanajuato, 
Mexico, and Frank Sottile, Texas A&M University.

Groups and Representation Theory (Code: SS 20A), 
C. Ryan Vinroot, College of William and Mary, Julianne 
Rainbolt, Saint Louis University, and Amanda Schaeffer 
Fry, Metropolitan State University of Denver.

Integrable Systems and Soliton Equations (Code: SS 17A), 
Anton Dzhamay, University of Northern Colorado, and 
Patrick Shipman, Colorado State University.

Nonassociative Algebra (Code: SS 3A), Izabella Stuhl, 
University of Debrecen and University of Denver, and Petr 
Vojtěchovský, University of Denver.

Noncommutative Geometry and Fundamental Applica-
tions (Code: SS 4A), Frederic Latremoliere, University of 
Denver.

Nonlinear Wave Equations and Applications (Code: SS 
18A), Mark J. Ablowitz, University of Colorado Boulder, 
and Barbara Prinari, University of Colorado Colorado 
Springs.

Nonlinear and Stochastic Partial Differential Equations 
(Code: SS 13A), Michele Coti Zelati, University of Mary-
land, Nathan Glatt-Holtz, Virginia Polytechnic Institute 
and State University, and Geordie Richards, University 
of Rochester.

Operator Algebras and Applications (Code: SS 5A), Al-
varo Arias, University of Denver.

Quantum Algebra (Code: SS 11A), Chelsea Walton, 
Temple University, Ellen Kirkman, Wake Forest University, 
and James Zhang, University of Washington, Seattle.

Random Matrices, Integrable Systems, and Applications 
(Code: SS 16A), Sean D. O’Rourke, University of Colorado 
Boulder, and David Renfrew, University of California, 
Los Angeles.

Recent Advances in Structural and Extremal Graph 
Theory (Code: SS 21A), Michael Ferrara, Stephen Hartke, 
Michael Jacobson, and Florian Pfender, University of 
Colorado Denver.

Recent Trends in Semigroup Theory (Code: SS 6A), Mi-
chael Kinyon, University of Denver, and Ben Steinberg, 
City College of New York.
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Set Theory of the Continuum (Code: SS 7A), Natasha 
Dobrinen and Daniel Hathaway, University of Denver.

Unimodularity in Randomly Generated Graphs (Code: 
SS 8A), Florian Sobieczky, University of Denver.

Vertex Algebras and Geometry (Code: SS 9A), Andrew 
Linshaw, University of Denver, and Thomas Creutzig and 
Nicolas Guay, University of Alberta.

Zero Dimensional Dynamics (Code: SS 10A), Nic Ormes 
and Ronnie Pavlov, University of Denver.

Minneapolis, 
Minnesota
University of St. Thomas (Minneapolis 
campus)

October 28–30, 2016
Friday – Sunday

Meeting #1123
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: August 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 37, Issue 4

Deadlines
For organizers: Expired
For abstracts: August 30, 2016

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

Invited Addresses
Thomas Nevins, University of Illinois Urbana-Cham-

paign, Algebraic Symplectic Varieties, Classical and Quan-
tum.

Charles Rezk, University of Illinois Urbana-Champaign, 
On Some Approximations to Homotopy Theory.

Christof Sparber, Department of Mathematics, Statis-
tics & Computer Science, University of Illinois at Chicago, 
Semiclassical quantum dynamics via Bohmian trajectories.

Samuel Stechmann, University of Wisconsin-Madison, 
Stochastic PDEs for Tropical Weather and Climate.

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 www.ams.org/cgi-
bin/abstracts/abstract.pl.

Advances in Algebraic Coding Theory (Code: SS 11A), 
Sarah E. Anderson, University of St. Thomas, and Katie 
Haymaker, Villanova University.

Chip-Firing and Divisors on Graphs and Complexes 
(Code: SS 3A), Caroline Klivans, Brown University, and 

Gregg Musiker and Victor Reiner, University of Min-
nesota.

Combinatorial Matrix Theory (Code: SS 18A), Adam 
Berliner, St. Olaf College, Brenda Kroschel, University of 
St. Thomas, and Nathan Warnberg, University Wisconsin-
LaCrosse.

Combinatorial Representation Theory (Code: SS 5A), Mi-
chael Chmutov, University of Minnesota, Tom Halverson, 
Macalester College, and Travis Scrimshaw, University of 
Minnesota.

Discrete Structures: Analysis and Applications (IMA Re-
union) (Code: SS 15A), Leslie Hogben and Ryan Martin, 
Iowa State University, and Elisabeth Werner, Case Western 
Reserve University.

Effective Mathematics in Discrete and Continuous Worlds 
(Code: SS 16A), Wesley Calvert, Southern Illinois Univer-
sity, and Timothy McNicholl, Iowa State University.

Enumerative Combinatorics (Code: SS 4A), Eric Egge, 
Carleton College, and Joel Brewster Lewis, University of 
Minnesota.

Extremal and Probabilistic Combinatorics (Code: SS 
13A), Andrew Beveridge, University of Nebraska - Lincoln, 
Jamie Radcliffe, University of Minnesota, Twin Cities, and 
Michael Young, Iowa State University.

Geometric Flows, Integrable Systems and Moving Frames 
(Code: SS 2A), Joseph Benson, St. Olaf College, Gloria 
Mari-Beffa, University of Wisconsin-Madison, Peter Olver, 
University of Minnesota, and Rob Thompson, Carleton 
College.

Integrable Systems and Related Areas (Code: SS 8A), 
Sam Evens, University of Notre Dame, Luen-Chau Li, 
Pennsylvania State University, and Zhaohu Nie, Utah State 
University.

Knotting in Physical Systems, in celebration of Kenneth 
C. Millett’s 75th birthday (Code: SS 14A), Jorge Alberto 
Calvo, Ave Maria University, and Eric Rawdon, University 
of St. Thomas.

Mathematics and Physics of Tornado Modeling (Code: 
SS 21A), Pavel Belik, Augsburg College, and Douglas P. 
Dokken, Kurt Scholz, and Misha Shvartsman, University 
of St. Thomas.

Modeling and Predicting the Atmosphere, Oceans, and 
Climate (Code: SS 1A), Sam Stechmann, University of 
Wisconsin-Madison.

Multi-scale Phenomena in Linear and Nonlinear Partial 
Differential Equations (Code: SS 23A), Zaher Hani, Geor-
gia Tech, and Christof Sparber, University of Illinois at 
Chicago.

New Developments in the Analysis of Nonlocal Operators 
(Code: SS 6A), Donatella Danielli and Arshak Petrosyan, 
Purdue University, and Camelia Pop, University of Min-
nesota.

Noncommutative Algebras and Their Representations 
(Code: SS 20A), Miodrag Iovanov and Ryan Kinser, Uni-
versity of Iowa, and Peter Webb, University of Minnesota.

Quantum Field Theories and Geometric Representation 
Theory (Code: SS 22A), Emily Cliff, University of Oxford, 
and Thomas Nevins, University of St. Thomas.

Representation Theory, Automorphic Forms and Related 
Topics (Code: SS 7A), Kwangho Choiy, Southern Illinois 
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University, Dihua Jiang, University of Minnesota, and 
Shuichiro Takeda, University of Missouri.

Symplectic Geometry and Contact Geometry (Code: SS 
9A), Tian-Jun Li and Cheuk Yu Mak, University of Min-
nesota, and Ke Zhu, Minnesota State University.

The Topology of 3- and 4-Manifolds (Code: SS 17A), 
Maggy Tomova, University of Iowa, and Alexander Zupan, 
University of Nebraska-Lincoln.

Topology and Arithmetic (Code: SS 10A), Tyler Lawson 
and Craig Westerland, University of Minnesota, Twin 
Cities.

Topology and Physics (Code: SS 12A), Ralph Kaufmann, 
Purdue University, and Alexander Voronov, University of 
Minnesota, Twin Cities.

Women in Analysis and Partial Differential Equations 
(Code: SS 24A), Svitlana Mayboroda, University of Min-
nesota.

p-Adic Analysis in Number Theory (Code: SS 19A), C. 
Douglas Haessig, University of Rochester, and Steven 
Sperber, University of Minnesota.

Raleigh, North 
Carolina
North Carolina State University

November 12–13, 2016
Saturday – Sunday

Meeting #1124
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: September 2016
Program first available on AMS website: September 22, 

2016
Issue of Abstracts: Volume 37, Issue 4

Deadlines
For organizers: Expired
For abstracts: September 13, 2016

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

Invited Addresses
Ricardo Cortez, Tulane University, Mathematical and 

Computational Modeling of Microorganism Swimming.
Gaven J. Martin, Massey University, Siegel’s problem 

on small volume lattices (AMS-NZMS Maclaurin Lecture).
Jason Metcalfe, University of North Carolina at Chapel 

Hill, Local Energy Decay for the Wave Equation.
Agnes Szanto, North Carolina State University, Certifi-

cation of Approximate Roots of Exact Polynomial Systems.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Advances in Numerical Methods for Partial Differential 
Equations (Code: SS 7A), Andreas Aristotelous, West 
Chester University, and Thomas Lewis, The University of 
North Carolina at Greensboro.

Algebraic Structures Motivated by and Applied to Knot 
Theory (Code: SS 6A), Jozef H. Przytycki, The George 
Washington University, and Radmila Sazdanovic, North 
Carolina State University.

Applied Algebraic Geometry (Code: SS 15A), Seth Sul-
livant and Agnes Szanto, North Carolina State University.

Commutative Ring Theory (in honor of Jay Shapiro’s 
retirement) (Code: SS 21A), Neil Epstein, George Mason 
University, and Alan Loper, Ohio State University.

Contemporary Geometric Methods in Mechanics and 
Control (Code: SS 16A), Vakhtang Putkaradze, University 
of Alberta, and Dmitry Zenkov, North Carolina State 
University.

Control, Optimization, and Differential Games (Code: SS 
12A), Lorena Bociu, North Carolina State University, and 
Tien Khai Nguyen, Penn State University.

Difference Equations and Applications (Code: SS 2A), 
Michael A. Radin, Rochester Institute of Technology, and 
Youssef Raffoul, University of Dayton.

Geometry and Topology in Image and Shape Analysis 
(Code: SS 13A), Irina Kogan, North Carolina State Uni-
versity, and Facundo Mémoli, The Ohio State University.

Graphs, Hypergraphs, and Set Systems (Code: SS 22A), 
David Galvin, University of Notre Dame, and Clifford 
Smyth, University of North Carolina Greensboro.

Harmonic Analysis and Dispersive PDE (Code: SS 18A), 
Robert Booth, Jason Metcalfe, and Katrina Morgan, Uni-
versity of North Carolina.

Homological Methods in Commutative Algebra (Code: 
SS 1A), Alina Iacob and Saeed Nasseh, Georgia Southern 
University.

Low-dimensional Topology (Code: SS 9A), Caitlin Le-
verson, Georgia Tech, Tye Lidman, North Carolina State 
University, and Leonard Ng, Duke University.

Mathematical Modeling of Infectious Disease and Im-
munity (Code: SS 11A), Lauren Childs, Virginia Tech and 
Harvard Chan School of Public Health, and Stanca Ciupe, 
Virginia Tech.

Mathematical String Theory (Code: SS 3A), Paul Aspin-
wall, Duke University, Ilarion Melnikov, James Madison 
University, and Eric Sharpe, Virginia Tech.

Metric and Topological Oriented Fixed Point Theorems 
(Code: SS 5A), Clement Boateng Ampadu, Boston, MA, 
Sartaj Ali, National College of Business Administration 
and Economics, Lahore, Pakistan, Xiaorong Liu, University 
of Colorado at Boulder, and Xavier Alexius Udo-Utun, 
University of Uyo, Uyo, Nigeria.

Nonlinear Boundary Value Problems (Code: SS 10A), 
Maya Chhetri, UNC Greensboro, and Stephen Robinson, 
Wake Forest University.
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Recent Advances in Stochastic Processes and Stochas-
tic Computation (Code: SS 20A), Jianfeng Lu and James 
Nolen, Duke University, and Kostas Spiliopoulous, Boston 
University.

Representations of Lie Algebras, Quantum Groups and 
Related Topics (Code: SS 8A), Naihuan Jing and Kailash 
C. Misra, North Carolina State University.

Set Theoretic Topology (Code: SS 14A), Alan Dow, UNC-
Charlotte, and Jerry Vaughan, UNC-Greensboro.

Structural and Computational Graph Theory (Code: SS 
19A), Stephen Harte, University of Colorado Denver, and 
Bernard Lidický, Iowa State University.

The Analysis of Inverse Problems and their Applications 
(Code: SS 17A), Shitao Liu, Clemson University, and Loc 
Nguyen, University of North Carolina.

Varieties, Their Fibrations and Automorphisms in 
Mathematical Physics and Arithmetic Geometry (Code: SS 
4A), Jimmy Dillies and Enka Lakuriqi, Georgia Southern 
University, and Tony Shaska, Oakland University.

Accommodations
Participants should make their own arrangements directly 
with the hotel of their choice. Special discounted rates 
were negotiated with the hotels listed below. Rates quoted 
do not include a room tax of 12.75 percent. Participants 
must state that they are with the American Mathematical 
Society (AMS) Meeting at North Carolina State University 
to receive the discounted rate. The AMS is not responsible 
for rate changes or for the quality of the accommodations. 
Hotels have varying cancellation and early checkout 
penalties; be sure to ask for details. 

Aloft Raleigh (.3 mi from SAS Hall on North Campus), 
2100 Hillsborough Street, Raleigh, NC 27607; online: www.
aloftraleigh.com or by phone: 919-828-9900. Rates are 
US$149 for standard rooms. Aloft is located across the 
street from North Carolina State University's Bell Tower 
and minutes to downtown. All rooms include free wireless 
internet. Please cite the American Mathematical Society 
code: AMS when making your reservation. Guests are 
welcome to use Aloft Raleigh's on-site fitness center and 
outdoor pool as well as their full service business center. 
Parking at Aloft is $6 per day for both self and valet park-
ing. Deadline for reservations is October 12, 2016.

Double Tree by Hilton - Brownstone - University (.5 mi 
from SAS Hall on North Campus) 1707 Hillsborough Street, 
Raleigh, NC 27605, online: www.brownstonehotel.com or 
by phone: 919-828-0811. Rates are US$139 for standard 
rooms. This rate includes parking and wifi. Please cite the 
American Mathematical Society code: AMS when making 
your reservation. Amenities at the Double Tree include a 
business center, fitness room, and onsite dining. Deadline 
for reservations is October 14, 2016.

Holiday Inn Raleigh Downtown (1.5 mi from SAS Hall 
on North Campus) 320 Hillsborough Street, Raleigh, NC 
27603; online: www.holidayinn.com/Raleigh or by 
phone: 919-832-0501. Rates are US$89 for either a king-
bedded room or a room with two queen beds. Please cite 
the American Mathematical Society code: AMS when 
making your reservation. All rooms offer complimentary 
wireless internet. Parking is $7 per day. Amenities at the 

Holiday Inn include onsite dining, a business center, and 
a fitness center. Deadline for reservations is October 
21, 2016.

Holiday Inn Express Hotel & Suites (3.4 mi from SAS 
Hall on North Campus) 3741 Thistledown Drive, Raleigh, 
NC 27606, online: www.hiexpress.com/raleighnc or by 
phone: 919-854-0001. Rates are US$104.99 for a standard 
room and US$129.99 for a suite. Please cite the American 
Mathematical Society code: AMS when making your reser-
vation. All rooms and suites offer complimentary wireless 
internet, complimentary breakfast and complimentary 
parking. The Holiday Inn Express & Suites's amenities in-
clude a business center, a fitness center, and an outdoor 
pool. Deadline for reservations is October 21, 2016.

Ramada Inn Blue Ridge (3.6 mi from SAS Hall on North 
Campus) 1520 Blue Ridge Road, Raleigh, NC 27607, online: 
www.ramadaraleigh.com or by phone: 919-832-4100. 
Rates are US$79 for a standard room offering either 
2 queen beds or 1 king bed. Please cite the American 
Mathematical Society code: AMS when making your res-
ervation. All rooms offer complimentary wireless internet, 
complimentary breakfast and complimentary parking. The 
Ramada Inn's amenities include a business center, a fitness 
center, and an outdoor pool. Deadline for reservations 
is October 28, 2016.

Comfort Suites Arena (4.8 mi from SAS Hall on North 
Campus) 1200 Hurricane Alley Way, Raleigh, NC 27607, 
online: www.choicehotels.com/north-carolina/ra-
leigh/comfort-suites-hotels/nc385 or by phone: 
919-854-0502. Rates are US$107.96 for a standard suite 
offering either 2 queen beds or 1 king bed. Please cite the 
American Mathematical Society code: AMS when making 
your reservation. Rooms include complimentary wireless 
internet, complimentary breakfast and complimentary 
parking. Amenities at the Comfort Suites Arena include 
a business center, a fitness center, and an outdoor pool. 
Deadline for reservations is October 3, 2016.

Food Services and Dining
On Campus: The Talley Student Union offers dining op-
tions including Jason's Deli, Los Lobos, Red Sky, Starbucks 
and Tuffy's Diner. The Talley Studen Union is located half a 
mile away from SAS Hall at 2610 Cates Avenue. Please visit 
dining.ncsu.edu/locations/restaurants-cafes/
talley-student-union/ for details.

Off Campus: There are many dining choices for casual 
dining and “grab and go” options in downtown Raleigh 
convenient to campus. Some of these options include: 

Pooles, 1426 S MacDowell Street, ac-restaurants.
com/pooles

Bida Manda, 222 S Blount Street, bidamanda.com
Centro, 3106 S Wilmington Street, centroraleigh.

com/
The Pit, 328 W Davie Street, thepit-raleigh.com
Teddy's Pizza and Pasta, 5563-9a Western Blvd, 
teddyspizzaraleigh.com
Greek Fiesta at NC State 3904 Western Blvd, 
greekfiesta.com/greek-restaurant-raleigh-

nc-state/
Golden Dragon Chinese, 2402 Hillsborough Street, 
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goldendragonraleigh.com/location.aspx
Please visit visitraleigh.com for more casual and fine 

dining options near the University of Georgia.

Registration and Meeting Information

Advance Registration
Advance registration for this meeting will open on  
August 1, 2017. Advance registration fees will be US$59 
for AMS members, US$85 for nonmembers, and US$10 
for students, unemployed mathematicians, and emeritus 
members. 
Onsite Information and Registration
The Registration Desk and the AMS Book Exhibit will be  
located on the second floor of SAS Hall on North Cam-
pus.  

The Registration Desk will be open on Saturday, No-
vember 12, 7:30 am–4:00 pm and Sunday, November 13,  
8:00 am– noon. The same fees apply for on-site registra-
tion, as for advance registration. Fees are payable on-site 
via cash, check, or credit card. Invited Addresses, Special 
Sessions, and Sessions for Contributed Papers will also 
be held in SAS Hall on North Campus. Some Special Ses-
sions will take place in Riddick Hall and Park Shops. An 
NCSU campus map can be viewed at https://maps.
ncsu.edu/#/ and a map of North Campus can be viewed 
at https://www.math.ncsu.edu/Visitors/map.pdf.
The Maclaurin Lecture
The Maclaurin Lecture will be given by Gaven Martin, 
Massey University, Institute for Advanced Study, Albany 
Auckland, New Zealand. The title of his talk is Siegel's 
problem on small volume lattices. The lecture will be given 
on Saturday, November 12, at 5:00 pm in SAS Hall.

A Reception hosted by the North Carolina State Univer-
sity Department of Mathematics and the AMS will follow 
the Maclaurin Lecture. The Maclaurin Lectureship is a 
reciprocal exchange between the New Zealand Mathemati-
cal Society and American Mathematical Society. A New 
Zealand and a United States-based mathematician will 
tour each other's countries on alternate years, with the 
lecturers to be chosen by both societies.

Other Activities
Book Sales: Stop by the on-site AMS bookstore to review 
the newest publications and take advantage of exhibit 
discounts and free shipping on all on-site orders! AMS 
members receive 40 percent off list price. Nonmembers 
receive a 25 percent discount. Not a member? Ask a 
representative about the benefits of AMS membership. 
Complimentary coffee will be served courtesy of AMS 
Membership Services.
AMS Editorial Activity: An acquisitions editor from the 
AMS book program will be present to speak with prospec-
tive authors. If you have a book project that you would like 
to discuss with the AMS, please stop by the book exhibit.
Special Needs
It is the goal of the AMS to ensure that its conferences 
are accessible to all, regardless of disability. The AMS will 
strive, unless it is not practicable, to choose venues that 
are fully accessible to the physically handicapped.

If special needs accommodations are necessary in order 
for you to participate in an AMS Sectional Meeting, please 
communicate your needs in advance to the AMS Meetings 
Department by: 

- Registering early for the meeting
- Checking the appropriate box on the registration 

form, and
- Sending an e-mail request to the AMS Meetings Depart-

ment at mmsb@ams.org or meet@ams.org.

AMS Policy on a Welcoming Environment
The AMS strives to ensure that participants in its activities 
enjoy a welcoming environment. In all its activities, the 
AMS seeks to foster an atmosphere that encourages the 
free expression and exchange of ideas. The AMS supports 
equality of opportunity and treatment for all participants, 
regardless of gender, gender identity or expression, race, 
color, national or ethnic origin, religion or religious be-
lief, age, marital status, sexual orientation, disabilities, or 
veteran status. 

More details about this policy and how to address 
questions and/or make reports is posted at www.ams.
org/about-us/governance/policy-statements/ 
welcoming-environment-policy.

Local Information and Maps
This meeting will take place on the north campus of North 
Carolina State University at SAS Hall. A campus map can 
be viewed at https://maps.ncsu.edu/#/ and a North 
Campus map can be viewed at https://www.math.
ncsu.edu/Visitors/map.pdf as well as https://
www.ncsu.edu/ncsu/campus_map/north.htm. Infor-
mation about the North Carolina State University Depart-
ment of Mathematicas can be found on their website 
at https://www.math.ncsu.edu/. Please watch the 
AMS website at www.ams.org/meetings/sectional/ 
sectional.html for additional information about this 
meeting. Please visit the North Carolina State University 
website at ncsu.edu for additional information about 
the campus.
Parking
Parking is available immediately adjacent to SAS Hall 
and also nearby at the Reynolds Coliseum deck which is 
located across the street from SAS Hall on Dunne Avenue. 
There is a footpath via tunnel that allows access to SAS 
Hall from the Coliseum deck. Parking on the weekend is 
free, however there are some reserved spots that have 24 
hour enforcement. 

A North Carolina State University campus parking map 
can be viewed at www2.acs.ncsu.edu/trans/maps/
map-parking.pdf and for more information on parking 
at North Carolina State University please see www2.acs.
ncsu.edu/trans/parking/visitors.html.

Travel
The meeting will be held on the North Campus of North 
Carolina State University. SAS Hall is located at 2311 
Katharine Stinson Drive, Raleigh, NC 27695. 
By Air: Raleigh Durham International Airport (www.rdu.
com) is located 12.5 miles from the North Carolina State 
University campus in Raleigh. Average travel time between 
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the airport and campus is about 25 minutes, though travel 

time may be affected by traffic. 

Taxis: Taxi service is available from Raleigh Durham 

International Airport to the hotels listed above and the 

University. It is estimated that one way taxi fare will cost 

approximately US$32. 

Car Rental: Hertz is the official car rental company for 

the meeting. To make a reservation accessing our special 

meeting rates online at www.hertz.com, click on the box 

“I have a discount,” and type in our convention number 

(CV):04N30007. You can call Hertz directly at 800-654-

2240 (US and Canada) or 1-405-749-4434 (other countries). 

At the time of reservation, the meeting rates will be auto-

matically compared to other Hertz rates and you will be 

quoted the best comparable rate available. 

By Train: GoRaleigh is pleased to serve the Raleigh 

Amtrak Station www.raleighnc.gov/services/ 

content/PWksTransit/Articles/AmtrakService.

html. The Raleigh, NC (RGH) Station at 320 West Cabarrus 

Street is located two miles from the SAS Hall via Western 

Blvd or Hillsborough Street. If you would like help planning 

your trip please call 919-485-RIDE(7433) and a Customer 

Service Representative will be happy to help you plan an 

itinerary. 

By Bus: GoRaleigh bus routes and schedules can be found 

at www.raleighnc.gov/services/content/PWksTran-

sit/Articles/BusRoutes.html. A one-way fare is $1.25 

and and all day pass for unlimited rides is $4.50. ncsu.

transloc.com/m/route/4000100 shows a list of all stops 

on the Southeast Loop of the NCSU Wolfline bus system 

as well as a map of its routes. 

Driving Directions

From the Airport

Raleigh Durham International Airport (www.rdu.com) is 

located 12.5 miles from SAS Hall on the North Carolina 

State University campus. Average travel time between the 

airport and the center is 25 minutes, though travel time 

may be affected by traffic.

Directions from Raleigh Durham International Airport 

Upon leaving the airport, drive toward John Brantley 

Blvd.; keep straight on John Brantley Blvd and then take 

ramp left for Aviation Parkway South toward Raleigh. In 

1.4 miles, take ramp right for I-40 East toward Raleigh. 

In 3.9 miles, keep right onto Wade Avenue and then in 

3.8 miles, turn right onto Faircloth Street. Turn left onto  

NC-54/Hillsborough Street and then at the roundabout, 

take 1st exit onto Pullen Road. At the next roundabout, 

take 1st exit onto Katharine Stinson Drive. On the left,  

arrive at SAS Hall, 2311 Katharine Stinson Drive.

From Durham via US 70
Take US 70 to downtown Raleigh.(US 70 turns into Glen-
wood Avenue.) Follow Glenwood Avenue to Oberlin Road. 
Turn right onto Oberlin Road (approximately 3 miles). 
Take the first exit on the traffic circle on Oberlin Rd and 
then the second exit on the traffic circle on Hillsborough 
Street onto Pullen Road. At the next traffic circle, take 
the first exit onto Stinson Drive. Go through the traffic 
gate, and take a left on Boney Drive. SAS Hall will be on 
your right.

From Chapel Hill, Durham and RDU Airport via I-40
Take I-40 East to Raleigh. At the I-40/Wade Avenue split, 
stay right for the Wade Ave. exit. At the third stoplight, 
turn right onto Faircloth St. Stay straight on Faircloth 
(which turns into Gorman St) and turn left at your third 
light onto Western Blvd. Proceed on Western Boulevard 
and take a left on Pullen Road. At the traffic circle, take 
the third exit onto Stinson Drive. Go through the traffic 
gate, and take a left on Boney Drive. SAS Hall will be on 
your right.

From Fayetteville via US 401
Take US 401 to Raleigh. Then take I-40 West to Gorman 
Street, exit 295. Turn left at the stoplight onto Gorman 
Street and follow it to the second traffic light. Turn right 
onto Avent Ferry Road. After approximately 1.5 miles 
you will turn right onto Western Boulevard. Proceed on 
Western Boulevard and take a left on Pullen Road. At the 
traffic circle, take the third exit onto Stinson Drive. Go 
through the traffic gate, and take a left on Boney Drive. 
SAS Hall will be on your right.

From Henderson via US 1
Take US 1 (which turns into Capital Boulevard) through 
downtown Raleigh. Turn right onto Western Blvd. Follow 
Western Blvd and take the Pullen Road exit on your right. 
At the traffic circle, take the third exit onto Stinson Drive. 
Go through the traffic gate, and take a left on Boney Drive. 
SAS Hall will be on your right.

From Rocky Mount via US 64
Take US 64 West towards Raleigh. US 64 West will merge 
with East I-440 (Inner Beltline). After approximately seven 
miles, exit onto Gorman Street, exit 295. Turn right at the 
stoplight onto Gorman Street and follow it to the second 
traffic light. Turn right onto Avent Ferry Road. After ap-
proximately 1.5 miles you will turn right onto Western 
Boulevard. Proceed on Western Boulevard and take a left 
on Pullen Road. At the traffic circle, take the third exit onto 
Stinson Drive. Go through the traffic gate, and take a left 
on Boney Drive. SAS Hall will be on your right.

From New York, Pennsylvania, Maryland and Virginia 
via I-95 South
Take I-95 South to I-85 South. Then take US 1 (which turns 
into Capital Boulevard) to through downtown Raleigh. 
Turn right onto Western Blvd. Follow Western Blvd and 
take the Pullen Road exit on your right. At the traffic 
circle, take the third exit onto Stinson Drive. Go through 
the traffic gate, and take a left on Boney Drive. SAS Hall 
will be on your right.
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From Florida via I-95 North
Take I-95 North to I-40 West. Proceed on I-40 West into Ra-
leigh to Gorman Street, exit 295. Turn right at the stoplight 
onto Gorman Street and follow it to the second traffic light. 
Turn right onto Avent Ferry Road. After approximately 1.5 
miles you will turn right onto Western Boulevard. Proceed 
on Western Boulevard and take a left on Pullen Road. At 
the traffic circle, take the third exit onto Stinson Drive. Go 
through the traffic gate, and take a left on Boney Drive. 
SAS Hall will be on your right.
Weather
Raleigh tends to be cool and mild in November. Daytime 
temperatures are in the mid 50s and evening tempera-
tures are in the mid 40s. Visitors should be prepared for 
inclement weather and check weather forecasts in advance 
of their arrival. 
Social Networking
Participants are encouraged to tweet about the meeting 
using the hashtag #AMSmtg.
Information for International Participants 
Visa regulations are continually changing for travel to the 
United States. Visa applications may take from three to 
four months to process and require a personal interview, 
as well as specific personal information. International 
participants should view the important information about 
traveling to the US found at travel.state.gov/con-
tent/visas/en.html and https://travel.state.gov/
content/visas/en/general/all-visa-categories.
html. If you need a preliminary conference invitation in 
order to secure a visa, please send your request to epm@
ams.org. 

If you discover you do need a visa, the National Acad-
emies website (see above) provides these tips for success-
ful visa applications: 

* Visa applicants are expected to provide evidence that 
they are intending to return to their country of residence. 
Therefore, applicants should provide proof of “binding” 
or sufficient ties to their home country or permanent 
residence abroad. This may include documentation of 
the following: 

- family ties in home country or country of legal per-
manent residence 

- property ownership 
- bank accounts 
- employment contract or statement from employer 

stating that the position will continue when the employee 
returns; 

* Visa applications are more likely to be successful if 
done in a visitor’s home country than in a third country; 

* Applicants should present their entire trip itinerary, 
including travel to any countries other than the United 
States, at the time of their visa application; 

* Include a letter of invitation from the meeting orga-
nizer or the US host, specifying the subject, location and 
dates of the activity, and how travel and local expenses 
will be covered; 

* If travel plans will depend on early approval of the 
visa application, specify this at the time of the application; 

* Provide proof of professional scientific and/or 
educational status (students should provide a university 
transcript).

This list is not considered to be complete. Please visit 
the websites above for the most up-to-date information.

Atlanta, Georgia
Hyatt Regency Atlanta and Marriott 
Atlanta Marquis

January 4–7, 2017
Wednesday – Saturday

Meeting #1125
Joint Mathematics Meetings, including the 123rd Annual 
Meeting of the AMS, 100th Annual Meeting of the Math-
ematical Association of America, 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, with 
sessions contributed by the Society for Industrial and Ap-
plied Mathematics (SIAM).
Associate secretary: Brian D. Boe
Announcement issue of Notices: October 2016
Program first available on AMS website: To be announced
Issue of Abstracts: Volume 38, Issue 1

Deadlines
For organizers: Expired
For abstracts: September 20, 2016

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

Joint Invited Addresses
Ingrid Daubechies, Duke University, Title to be an-

nounced (MAA-AMS-SIAM Gerald and Judith Porter Public 
Lecture).

Lisa Jeffrey, University of Toronto, Title to be an-
nounced (AWM-AMS Noether Lecture).

Donald Richards, Pennsylvania State University, Title 
to be announced (AMS-MAA Invited Address).

Alice Silverberg, University of California, Irvine, Title 
to be announced (AMS-MAA Invited Address).

AMS Invited Addresses
Tobias Colding, Massachusetts Institute of Technology, 

Title to be announced.
Carlos E. Kenig, University of Chicago, Title to be an-

nounced (AMS Colloquium Lectures: Lecture I).
Carlos E. Kenig, University of Chicago, Title to be an-

nounced (AMS Colloquium Lectures: Lecture II).
Carlos E. Kenig, University of Chicago, Title to be an-

nounced (AMS Colloquium Lectures: Lecture III).
John Preskill, California Institute of Technology, Title 

to be announced (AMS Josiah Willard Gibbs Lecture).
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Barry Simon, California Institute of Technology, Title 
to be announced.

Gigliola Staffilani, Massachusetts Institute of Technol-
ogy, Title to be announced.

Richard Taylor, Institute for Advanced Study, Title to 
be announced.

Anna Wienhard, Heidelberg University, Title to be an-
nounced.

AMS Special Sessions
If you are volunteering to speak in a Special Ses-
sion, you should send your abstract as early as pos-
sible via the abstract submission form found at 
jointmathematicsmeetings.org/meetings/ab-
stracts/abstract.pl?type=jmm.

Some sessions are cosponsored with other organiza-
tions. These are noted within the parenthesis at the end 
of each listing, where applicable.

Advanced Mathematical Programming and Applications 
(Code: SS 67A), Ram N. Mohapatra, University of Central 
Florida, Ram U. Verma, University of North Texas, and 
Gayatri Pani, Indian Institute of Technology.

Advances in Mathematics of Ecology, Epidemiology and 
Immunology of Infectious Diseases (Code: SS 49A), Abba 
Gumel, Arizona State University.

Advances in Numerical Analysis for Partial Differential 
Equations (Code: SS 57A), Thomas Lewis, University of 
North Carolina at Greensboro, and Amanda Diegel, Loui-
siana State University.

Advances in Operator Algebras (Code: SS 50A), Michael 
Hartglass, University of California, Riverside, David Pen-
neys, University of California, Los Angeles, and Elizabeth 
Gillaspy, University of Colorado, Boulder.

Algebraic Statistics (a Mathematics Research Communi-
ties Session) (Code: SS 15A), TBA.

An Amicable Combination of Algebra and Number The-
ory (Dedicated to Dr. Helen G. Grundman) (Code: SS 48A), 
Eva Goedhart, Lebanon Valley College, Pamela E. Harris, 
Williams College, Daniel P. Wisniewski, DeSales Univer-
sity, and Alejandra Alvarado, Eastern Illinois University.

Analysis of Fractional, Stochastic, and Hybrid Dynamic 
Systems and their Applications (Code: SS 6A), Aghalaya 
S. Vatsala, University of Louisiana, Gangaram S. Ladde, 
University of South Florida, and John R. Graef, University 
of Tennessee at Chattanooga.

Analytic Number Theory and Arithmetic (Code: SS 71A), 
Robert Lemke Oliver, Tufts University, Paul Pollack, 
University of Georgia, and Frank Thorne, University of 
South Carolina.

Analytical and Computational Studies in Mathematical 
Biology (Code: SS 30A), Yanyu Xiao, University of Cincin-
nati, and Xiang-Sheng Wang, Southeast Missouri State 
University.

ApREUF: Applied Research Experience for Undergradu-
ate Faculty (Code: SS 59A), Shenglan Yuan, LaGuardia 
Community College, CUNY, Jason Callahan, St. Edwards 
University, Eva Strawbridge, James Madison University, 
and Ami Radunskaya, Pomona College.

Applications of Partially Ordered Sets in Algebraic, To-
pological, and Enumerative Combinatorics (Code: SS 74A), 
Rafael S. González D’León, University of Kentucky, and 
Joshua Hallam, Wake Forest University.

Arithmetic Properties of Sequences from Number 
Theory and Combinatorics (Code: SS 42A), Eric Rowland,  
Hofstra University, and Armin Straub, University of South 
Alabama.

Automorphic Forms and Arithmetic (Code: SS 81A), 
Frank Calegari, University of Chicago, Ana Caraiani, 
Princeton University, and Richard Taylor, Institute for 
Advanced Study.

Bases in Function Spaces: Sampling, Interpolation, 
Expansions and Approximations (Code: SS 35A), Shahaf 
Nitzan and Christopher Heil, Georgia Institute of Tech-
nology, and Alexander V. Powell, Vanderbilt University.

Character Varieties: Experiments and New Frontiers 
(a Mathematics Research Communities Session) (Code: SS 
14A), TBA.

Coding Theory for Modern Applications (Code: SS 54A), 
Christine A. Kelley, University of Nebraska-Lincoln, Iwan 
M. Duursma, University of Illinois Urbana-Champaign, and 
Gretchen L. Matthews, Clemson University.

Combinatorial and Cohomological Invariants of Flag 
Manifolds and Related Varieties (Code: SS 18A), Martha 
Precup, Northwestern University, and Rebecca Goldin, 
George Mason University.

Commutative Algebra: Research for Undergraduate and 
Early Graduate Students (Code: SS 8A), Nicholas Baeth, 
University of Central Missouri, and Courtney Gibbons, 
Hamilton College.

Complex Analysis and Special Functions (Code: SS 40A), 
Brock Williams, Texas Tech University, Kendall Richards, 
Southwestern University, and Alex Solynin, Texas Tech 
University.

Continued Fractions (Code: SS 38A), James McLaughlin, 
West Chester University, Geremías Polanco, Hampshire 
College, and Nancy J. Wyshinski, Trinity College.

Control and Long Time Behavior of Evolutionary PDEs 
(Code: SS 28A), Louis Tebou, Florida International Univer-
sity, and Luz de Teresa, Instituto de Matemáticas, UNAM.

Discrete Geometry and Convexity (Dedicated to András 
Bezdek on the occasion of his 60th birthday) (Code: SS 
34A), Krystyna Kuperberg, Auburn University, Gergely 
Ambrus, Renyi Institute of Mathematics, Braxton Car-
rigan, Southern Connecticut State University, and Ferenc 
Fodor, University of Szeged.

Discrete Structures in Number Theory (Code: SS 29A), 
Anna Haensch, Duquesne University, and Adriana 
Salerno, Bates College.

Dynamical Systems (Code: SS 5A), Jim Wiseman, Agnes 
Scott College, and Aimee Johnson, Swarthmore College.

Dynamics of Fluids and Nonlinear Waves (Code: SS 66A), 
Zhiwu Lin, Jiayin Jin, and Chongchun Zeng, Georgia In-
stitute of Technology.

Ergodic Theory and Dynamical Systems (Code: SS 23A), 
Mrinal Kanti Roychowdhury, University of Texas Rio 
Grande Valley, and Tamara Kucherenko, City College of 
New York.
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Fusion Categories and Quantum Symmetries (Code: SS 
65A), Julia Plavnik, Texas A&M University, Paul Bruillard, 
Pacific Northwest National Laboratory, and Eric Rowell, 
Texas A&M University.

Gaussian Graphical Models and Combinatorial Alge-
braic Geometry (Code: SS 37A), Rainer Sinn, Georgia 
Institute of Technology, Seth Sullivant, North Carolina 
State University, and Josephine Yu, Georgia Institute of 
Technology.

Graphs and Matrices (Code: SS 53A), Sudipta Mallik, 
Northern Arizona University, Keivan Hassani Monfared, 
University of Calgary, and Bryan Shader, University of 
Wyoming.

Group Actions and Geometric Structures (Code: SS 80A), 
Anna Wienhard, Universität Heidelberg, and Jeffrey Dan-
ciger, University of Texas at Austin.

Group Representations and Cohomology (Code: SS 52A), 
Hung Nguyen, The University of Akron, Nham Ngo, The 
University of Arizona, Andrei Pavelescu, University of 
South Alabama, and Paul Sobaje, University of Georgia.

Harmonic Analysis (In Honor of Gestur Olafsson’s 65th 
Birthday) (Code: SS 55A), Jens Christensen, Colgate Uni-
versity, and Susanna Dann, Technische Universität Wien-
Vienna, Austria.

History of Mathematics (Code: SS 25A), Adrian Rice, 
Randolph-Macon College, Sloan Despeaux, Western 
Carolina University, and Daniel Otero, Xavier University 
(AMS-MAA-ICHM).

Hopf algebras and their actions (Code: SS 47A), Henry 
Tucker, University of California, San Diego, Susan Mont-
gomery, University of Southern California - Los Angeles, 
and Siu-Hung Ng, Louisiana State University.

Inverse Problems and Applications (Code: SS 45A), 
Vu Kim Tuan and Amin Boumenir, University of West 
Georgia.

Inverse Problems and Multivariate Signal Analysis 
(Code: SS 79A), M. Zuhair Nashed, University of Central 
Florida, Willi Freeden, University of Kaiserslautern, and 
Otmar Scherzer, University of Vienna.

Lie Group Representations, Discretization, and Gelfand 
Pairs (a Mathematics Research Communities Session) (Code: 
SS 13A), TBA.

Mapping Class Groups and their Subgroups (Code: SS 
22A), James W. Anderson, University of Southampton, UK, 
and Aaron Wootton, University of Portland.

Mathematics and Music (Code: SS 9A), Mariana Montiel, 
Georgia State University, and Robert Peck, Louisiana State 
University.

Mathematics in Physiology and Medicine (a Mathematics 
Research Communities Session) (Code: SS 16A), TBA.

Mathematics of Cryptography (Code: SS 11A), Nathan 
Kaplan and Alice Silverberg, University of California, 
Irvine (AMS-MAA).

Mathematics of Signal Processing and Information 
(Code: SS 41A), Rayan Saab, University of California, San 
Diego, and Mark Iwen, Michigan State University.

Measure and Measurable Dynamics (In Memory of Doro-
thy Maharam, 1917-2014) (Code: SS 72A), Cesar Silva, 
Williams College.

Minimal Integral Models of Algebraic Curves (Code: SS 
33A), Tony Shaska, Oakland University.

NSFD Discretizations: Recent Advances, Applications, 
and Unresolved Issues (Code: SS 51A), Talitha M. Wash-
ington, Howard University, and Ronald E. Mickens, Clark 
Atlanta University.

New Developments in Noncommutative Algebra & Rep-
resentation Theory (Code: SS 46A), Ellen Kirkman, Wake 
Forest University, and Chelsea Walton, Temple University.

Nonlinear Systems and Applications (Code: SS 20A), 
Wenrui Hao, Ohio State University.

Open & Accessible Problems for Undergraduate Re-
search (Code: SS 4A), Allison Henrich, Seattle University, 
Michael Dorff, Brigham Young University, and Nicholas 
Scoville, Ursinus College.

Operator Theory, Function Theory, and Models (Code: SS 
7A), William Ross, University of Richmond, and Alberto 
Condori, Florida Golf Coast University.

Orthogonal Polynomials (Code: SS 17A), Doron Lubin-
sky and Jeff Geronimo, Georgia Institute of Technology.

PDE Analysis on Fluid Flows (Code: SS 39A), Xiang Xu, 
Old Dominion University, and Geng Chen and Ronghua 
Pan, Georgia Institute of Technology.

PDEs for Fluid flow: Analysis and Computation (Code: 
SS 60A), Thinh Kieu, University of North Georgia, Emine 
Celik, Texas Tech University, and Hashim Saber, Univer-
sity of North Georgia.

Partition Theory and Related Topics (Code: SS 78A), 
Amita Malik, University of Illinois at Urbana-Champaign, 
Dennis Eichhorn, University of California, Irvine, and Tim 
Huber, University of Texas-Rio Grande Valley.

Problems in Partial Differential Equations (Code: SS 
44A), Alex Himonas, University of Notre Dame, and 
Dionyssios Mantzavinos, State University of New York 
at Buffalo.

Public School Districts and Higher Education Mathemat-
ics Partnerships (Code: SS 21A), Virgil U. Pierce and Aaron 
Wilson, University of Texas Rio Grande Valley.

Pure and Applied Talks by Women Math Warriors 
Presented by EDGE (Enhancing Diversity in Graduate Edu-
cation) (Code: SS 77A), Candice Price, University of San 
Diego, and Amy Buchman, Tulane University.

Quantum Groups (Code: SS 76A), Shuzhou Wang and 
Angshuman Bhattacharya, University of Georgia.

Quaternions (Code: SS 31A), Johannes Familton, Bor-
ough of Manhattan Community College, Terrence Black-
man, Medgar Evers College, and Chris McCarthy, Borough 
of Manhattan Community College.

RE(UF)search on Graphs and Matrices (Code: SS 58A), 
Cheryl Grood, Swarthmore College, Daniela Ferrero, 
Texas State University, and Mary Flagg, University of St. 
Thomas.

Random Matrices, Random Percolation and Random Se-
quence Alignments (Code: SS 19A), Ruoting Gong, Illinois 
Institute of Technology, and Michael Damron, Georgia 
Institute of Technology.

Real Discrete Dynamical Systems with Applications 
(Code: SS 32A), M. R. S. Kulenovic, University of Rhode 
Island, and Abdul-Aziz Yakubu, Howard University.
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Recent Advances in Mathematical Biology (Code: SS 
63A), Zhisheng Shuai, University of Central Florida, Gui-
hong Fan, Columbus State University, Andrew Nevai, 
University of Central Florida, and Eric Numfor, Augusta 
University.

Recent Progress on Nonlinear Dispersive and Wave Equa-
tions (Code: SS 10A), Dana Mendelson, Carlos Kenig, and 
Hao Jia, University of Chicago, Andrew Lawrie, University 
of California, Berkeley, Gigliola Staffilani, Massachusetts 
Institute of Technology, and Magdalena Czubak, Univer-
sity of Colorado Boulder.

Representations and Related Geometry in Lie Theory 
(Code: SS 68A), Laura Rider, Massachusetts Institute of 
Technology, and Amber Russell, Butler University.

Research in Mathematics by Undergraduates and Stu-
dents in Post-Baccalaureate Programs (Code: SS 1A), Dar-
ren A. Narayan, Rochester Institute of Technology, Tamas 
Forgacs, California State University, Fresno, and Ugur 
Abdulla, Florida Institute of Technology (AMS-MAA-SIAM).

Sheaves in Topological Data Analysis (Code: SS 69A), Mi-
kael Vejdemo-Johansson, CUNY College of Staten Island, 
Elizabeth Munch, University at Albany, SUNY, and Martina 
Scolamiero, École Polytechnique Fédérale de Lausanne.

Spectral Calculus & Quasilinear Partial Differential 
Equations (Code: SS 3A), Shijun Zheng, Georgia Southern 
University, Marius Beceanu, State University of New York 
- Albany, and Tuoc Van Phan, University of Tennessee, 
Knoxville.

Spin Glasses and Disordered Media (Code: SS 36A), 
Antonio Auffinger, Northwestern University, Aukosh 
Jagannath, New York University, and Dmitry Panchenko, 
University of Toronto.

Statistical Methods in Computational Topology and Ap-
plications (Code: SS 73A), Yu-Min Chung and Sarah Day, 
College of William & Mary.

Stochastic Matrices and Their Applications (Code: SS 
56A), Selcuk Koyuncu, University of North Georgia, and 
Lei Cao, Georgian Court University.

Stochastic Processes and Modelling (Code: SS 26A), 
Erkan Nane, Auburn University, and Jebessa B. Mijena, 
Georgia College and State University.

Symmetries, Integrability, and Beyond (Code: SS 61A), 
Maria Clara Nucci, Università di Perugia, ITALY, and Sarah 
Post, University of Hawaií at Manoa.

Symplectic Geometry, Moment Maps and Morse Theory 
(Code: SS 64A), Lisa Jeffrey, University of Toronto, and 
Tara Holm, Cornell University (AMS-AWM).

Teaching Assistant Development Programs: Why and 
How? (Code: SS 12A), Solomon Friedberg, Boston Col-
lege, Jessica Deshler, West Virginia University, Jeffrey 
Remmel, University of California, San Diego, and Lisa 
Townsley, University Of Georgia.

The Mathematics of the Atlanta University Center (Code: 
SS 70A), Talitha M. Washington, Howard University, 
Monica Jackson, American University, and Colm Mulcahy, 
Spelman College (AMS-NAM).

The Modeling First Approach to Teaching Differential 
Equations (Code: SS 24A), Chris McCarthy, City University 
of New York, and Brian Winkel, US Military Academy, 
West Point.

Theory and Applications of Numerical Algebraic Ge-
ometry (Code: SS 62A), Daniel Brake, University of Notre 
Dame, Robert Krone, Queen’s University, and Jose Israel 
Rodriguez, University of Chicago.

Topics in Graph Theory (Code: SS 27A), Songling Shan, 
Vanderbilt University, and Xiaofeng Gu, University of 
West Georgia.

Topology, Representation Theory, and Operator Alge-
bras (A Tribute to Paul Baum) (Code: SS 2A), Efton Park 
and Jose Carrion, Texas Christian University.

Women in Analysis (In Honor of Cora Sadosky) (Code: SS 
75A), Alexander Reznikov, Vanderbilt University, Olek-
sandra Beznosova and Hyun-Kyoung Kwon, University 
of Alabama, and Katharine Ott, Bates College.

Women in Topology (Code: SS 43A), Jocelyn Bell, Hobart 
and William Smith Colleges, Eleanor Ollhoff, University 
of Tennessee, Candice Price, University of San Diego, and 
Arunima Ray, Brandeis University.

Charleston, South 
Carolina
College of Charleston

March 10–12, 2017
Friday – Sunday

Meeting #1126
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: Expired
For abstracts: January 17, 2017

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

Invited Addresses
Pramod N. Achar, Louisiana State University, Title to 

be announced.
Hubert Bray, Duke University, Title to be announced.
Alina Chertock, North Carolina State 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 ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Commutative Algebra (Code: SS 1A), Bethany Kubik, 
University of Minnesota Duluth, Saeed Nasseh, Georgia 
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Southern University, and Sean Sather-Wagstaff, Clemson 
University.

Data Analytics and Applications (Code: SS 2A), Scott C. 
Batson, Lucas A. Overbuy, and Bryan Williams, Space 
and Naval Warfare Systems Center Atlantic.

Graph Theory (Code: SS 5A), Colton Magnant, Georgia 
Southern University, and Zixia Song, University of Central 
Florida.

Knot Theory and its Applications (Code: SS 3A), Eliza-
beth Denne, Washington & Lee University, and Jason 
Parsley, Wake Forest University.

Rigidity Theory and Inversive Distance Circle Packings 
(Code: SS 4A), John C. Bowers, James Madison University, 
and Philip L. Bowers, The Florida State University.

Bloomington, Indiana
Indiana University

April 1–2, 2017
Saturday – Sunday

Meeting #1127
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: February 2017
Program first available on AMS website: February 23, 2017
Issue of Abstracts: Volume 38, Issue 2

Deadlines
For organizers: September 1, 2016
For abstracts: February 7, 2017

The scientific information listed below may be dated. 
For the latest information, see 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 ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Algebraic and Enumerative Combinatorics with Applica-
tions (Code: SS 6A), Saúl A. Blanco, Indiana University, and 
Kyle Peterson, DePaul University.

Automorphic Forms and Algebraic Number Theory 
(Code: SS 2A), Patrick B. Allen, University of Illinois at 
Urbana-Champaign, and Matthias Strauch, Indiana Uni-
versity Bloomington.

Computability and Inductive Definability over Structures 
(Code: SS 3A), Siddharth Bhaskar, Lawrence Valby, and 
Alex Kruckman, Indiana University.

Dependence in Probability and Statistics (Code: SS 7A), 
Richard C. Bradley and Lanh T. Tran, Indiana University.

Discrete Structures in Conformal Dynamics and Geom-
etry (Code: SS 5A), Sarah Koch, University of Michigan, and 
Kevin Pilgrim and Dylan Thurston, Indiana University.

Randomness in Complex Geometry (Code: SS 1A), Tur-
gay Bayraktar, Syracuse University, and Norman Leven-
berg, Indiana University.

Spectrum of the Laplacian on Domains and Manifolds 
(Code: SS 4A), Chris Judge and Sugata Mondal, Indiana 
University.

Pullman, Washington
Washington State University

April 22–23, 2017
Saturday – Sunday

Meeting #1128
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: February 2017
Program first available on AMS website: March 9, 2017
Issue of Abstracts: Volume 38, Issue 2

Deadlines
For organizers: September 22, 2016
For abstracts: February 28, 2017

The scientific information listed below may be dated. 
For the latest information, see 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 ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Fixed Point Methods in Differential and Integral Equa-
tions (Code: SS 1A), Theodore A. Burton, Southern Illinois 
University in Carbondale.

Inverse Problems (Code: SS 2A), Hanna Makaruk, Los 
Alamos National Laboratory (LANL), and Robert Owcza-
rek, University of New Mexico, Albuquerque & Los Alamos.

Meetings & Conferences
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New York, New York
Hunter College, City University of New 
York

May 6–7, 2017
Saturday – Sunday

Meeting #1129
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: March 2017
Program first available on AMS website: March 22, 2017
Issue of Abstracts: Volume 38, Issue 2

Deadlines
For organizers: October 6, 2016
For abstracts: March 14, 2017

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

Invited Addresses
Jeremy Kahn, City University of New York, Title to be 

announced.
Fernando Coda Marques, Princeton University, Title to 

be announced.
James Maynard, Magdalen College, University of Ox-

ford, Title to be announced (Erdős Memorial Lecture).
Kavita Ramanan, Brown University, Title to be an-

nounced.

Special Sessions
If you are volunteering to speak in a Special Session, you 
should send your abstract as early as possible via the ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Cluster Algebras in Representation Theory and Com-
binatorics (Code: SS 6A), Alexander Garver, Université 
du Québec á Montreal and Sherbrooke, and Khrystyna 
Serhiyenko, University of California at Berkeley.

Commutative Algebra (Code: SS 1A), Laura Ghezzi, 
New York City College of Technology-CUNY, and Jooyoun 
Hong, Southern Connecticut State University.

Computational and Algorithmic Group Theory (Code: 
SS 7A), Denis Serbin and Alexander Ushakov, Stevens 
Institute of Technology.

Cryptography (Code: SS 3A), Xiaowen Zhang, College 
of Staten Island and Graduate Center-CUNY.

Current Trends in Function Spaces and Nonlinear Analy-
sis (Code: SS 2A), David Cruz-Uribe, University of Alabama, 
Jan Lang, The Ohio State University, and Osvaldo Mendez, 
University of Texas at El Paso.

Geometry and Topology of Ball Quotients and Related 
Topics (Code: SS 5A), Luca F. Di Cerbo, Max Planck Insti-
tute, Bonn, and Matthew Stover, Temple University.

Infinite Permutation Groups, Totally Disconnected Lo-
cally Compact Groups, and Geometric Group Theory (Code: 
SS 4A), Delaram Kahrobaei, New York City College of 
Technology and Graduate Center-CUNY, and Simon Smith, 
New York City College of Technology-CUNY.

Montréal, Quebec 
Canada
McGill University

July 24–28, 2017
Monday – Friday

Meeting #1130
The second Mathematical Congress of the Americas (MCA 
2017) is being hosted by the Canadian Mathematical  
Society (CMS) in collaboration with the Pacific Institute 
for the Mathematical Sciences (PIMS), the Fields Institute 
(FIELDS), Le Centre de Recherches Mathématiques (CRM), 
and the Atlantic Association for Research in the Mathemati-
cal Sciences (AARMS).
Associate secretary: Brian D. Boe
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: Expired
For abstracts: To be announced

Denton, Texas
University of North Texas

September 9–10, 2017
Saturday – Sunday

Meeting #1131
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: June 2017
Program first available on AMS website: July 27, 2017
Issue of Abstracts: Volume 38, Issue 3

Deadlines
For organizers: February 2, 2017
For abstracts: July 18, 2017

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

Invited Addresses
Mirela Çiperiani, University of Texas at Austin, Title 

to be announced.
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Adrianna Gillman, Rice University, Title to be an-
nounced.

Kevin Pilgrim, Indiana 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 ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Dynamics, Geometry and Number Theory (Code: SS 
1A), Lior Fishman and Mariusz Urbanski, University of 
North Texas.

Real-Analytic Automorphic Forms (Code: SS 2A), Olav K 
Richter, University of North Texas, and Martin Westerholt-
Raum, Chalmers University of Technology.

Buffalo, New York
State University of New York at Buffalo

September 16–17, 2017
Saturday – Sunday

Meeting #1132
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: June 2017
Program first available on AMS website: August 3, 2017
Issue of Abstracts: Volume 38, Issue 3

Deadlines
For organizers: February 16, 2017
For abstracts: July 25, 2017

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

Invited Addresses
Inwon Kim, University of California at Los Angeles, 

Title to be announced.
Govind Menon, Brown University, Title to be announced.
Bruce Sagan, Michigan State University, Title to be an-

nounced.

Orlando, Florida
University of Central Florida, Orlando

September 23–24, 2017
Saturday – Sunday

Meeting #1133
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: June 2017
Program first available on AMS website: August 10, 2017

Issue of Abstracts: Volume 38, Issue 4

Deadlines
For organizers: February 23, 2017
For abstracts: August 1, 2017

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

Invited Addresses
Christine Heitsch, Georgia Institute of Technology, 

Title to be announced.
Jonathan Kujawa, University of Oklahoma, Title to be 

announced.
Christopher D Sogge, Johns Hopkins 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 ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Commutative Algebra: Interactions with Algebraic 
Geometry and Algebraic Topology (Code: SS 1A), Joseph 
Brennan, University of Central Florida, and Alina Iacob 
and Saeed Nasseh, Georgia Southern University.

Riverside, California
University of California, Riverside

November 4–5, 2017
Saturday – Sunday

Meeting #1134
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: September 2017
Program first available on AMS website: September 21, 

2017
Issue of Abstracts: Volume 38, Issue 4

Deadlines
For organizers: April 14, 2017
For abstracts: September 12, 2017
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San Diego, California
San Diego Convention Center and  
San Diego Marriott Hotel and Marina

January 10–13, 2018
Wednesday – Saturday

Meeting #1135
Joint Mathematics Meetings, including the 124th Annual 
Meeting of the AMS, 101st Annual Meeting of the Math-
ematical 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).
Associate secretary: Georgia Benkart
Announcement issue of Notices: October 2017
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2017
For abstracts: To be announced

Columbus, Ohio
Ohio State University

March 24–25, 2018
Saturday – Sunday
Central Section
Associate secretary: Georgia Benkart
Announcement issue of Notices: To be announced
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

Portland, Oregon
Portland State University

April 14–15, 2018
Saturday – Sunday
Western Section
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
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

The scientific information listed below may be dated. 
For the latest information, see 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 ab-
stract submission form found at www.ams.org/cgi-bin/
abstracts/abstract.pl.

Inverse Problems (Code: SS 2A), Hanna Makaruk, Los 
Alamos National Laboratory (LANL), and Robert Owcza-
rek, University of New Mexico, Albuquerque & Los Alamos.

Pattern Formation in Crowds, Flocks, and Traffic (Code: 
SS 1A), J. J. P. Veerman, Portland State University, Alethea 
Barbaro, Case Western Reserve University, and Bassam 
Bamieh, UC Santa Barbara.

Nashville, Tennessee
Vanderbilt University

April 14–15, 2018
Saturday – Sunday
Southeastern Section
Associate secretary: Brian D. Boe
Announcement issue of Notices: To be announced
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

Boston, 
Massachusetts
Northeastern University

April 21–22, 2018
Saturday – Sunday
Eastern Section
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: To be announced
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: September 21, 2017
For abstracts: March 6, 2018
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People's Republic of 
China
Fudan University

June 11–14, 2018
Monday – Thursday
Associate secretary: Carla D. Savage
Announcement issue of Notices: To be announced
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

Baltimore, Maryland
Baltimore Convention Center, Hilton 
 Baltimore, and Baltimore Marriott Inner 
Harbor Hotel

January 16–19, 2019
Wednesday – Saturday
Joint Mathematics Meetings, including the 125th Annual 
Meeting of the AMS, 102nd Annual Meeting of the Math-
ematical 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).
Associate secretary: Steven H. Weintraub
Announcement issue of Notices: October 2018
Program first available on AMS website: To be announced
Issue of Abstracts: To be announced

Deadlines
For organizers: April 2, 2018
For abstracts: To be announced

Honolulu, Hawaii
University of Hawaii at Manoa

March 29–31, 2019
Friday – Sunday
Central Section
Associate secretaries: Georgia Benkart and Michel L. 
Lapidus
Announcement issue of Notices: To be announced
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

Denver, Colorado
Colorado Convention Center

January 15–18, 2020
Wednesday – Saturday
Joint Mathematics Meetings, including the 126th Annual 
Meeting of the AMS, 103rd Annual Meeting of the Math-
ematical 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)
Associate secretary: Michel L. Lapidus
Announcement issue of Notices: To be announced
Program first available on AMS website: November 1, 2019
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2019
For abstracts: To be announced

Washington, District 
of Columbia
Walter E. Washington Convention Center

January 6–9, 2021
Wednesday – Saturday
Joint Mathematics Meetings, including the 127th Annual 
Meeting of the AMS, 104th Annual Meeting of the Math-
ematical 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).
Associate secretary: Brian D. Boe
Announcement issue of Notices: October 2020
Program first available on AMS website: November 1, 2020
Issue of Abstracts: To be announced

Deadlines
For organizers: April 1, 2020
For abstracts: To be announced
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“The 2,016 tiles in the first 63 rows of Pascal’s triangle in my bathroom. Even numbers are represented by 
colored tiles—the evener the number, the darker the tile. There's a miscolored tile. (Guess where I was 
when I noticed it?)”

—David C. Kelly

 I often make a joke that we should...rebrand mathematics and call it thinking. Then nobody 
will be able to say, “I don’t like thinking, I have never tried thinking.”

—Po-Shen Loh, interview on p 905.
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What crazy things happen to you? Readers are invited to submit original short amusing stories, math 
jokes, cartoons, and other material to: noti-backpage@ams.org.

QUESTIONABLE MATHEMATICS
The New York Times on "Debt Collectors…" (April 29) says that, "The interest rate is usually 2% a day, or 
730% a year," whereas 2% a day compounds to 137,741% in 365 days.



To Interested Mathematical Organizations in the Americas
Call for Bids to Host the 

2021 Mathematical Congress of the Americas

The MCofA—Mathematical Council of the Americas—invites the mathematical organizations based in
the continent to bid to organize the third Mathematical Congress of the Americas (MCA), which will 
take place during July or August 2021 in some mathematical center in North America, Central America, 
South America, or the Caribbean. The first MCA was held in Guanajuato, Mexico, August 5–9, 2013 and 
the second Congress will take place in Montréal, Canada, July 20–24, 2017. 

The goal of the Mathematical Congress of the Americas is to highlight the excellence of mathematical 
achievements in the Americas within the context of the international arena and to foster the scientific 
integration of all mathematical communities in the continent. 

The Congress will take place over five days and will include plenary lectures, invited lectures and special 
sessions, selected by a Program Committee appointed by the Executive Committee of the MCofA.

The bids to host the MCA2021 are requested to include the following relevant information: 
• exact location and size of the facilities, conference rooms and expected hotel space;
• names of the main local organizers and some of their relevant organizational experience; 
• approximate budget for the Congress scaled for an anticipated registration between 500 and 2,000 

people;
• anticipated local sources of external funding for the Congress at this location;
• relevant discussion of the ease of access of the location for international participants;
• suggestions for 5 day periods between mid July and mid August 2021 when the Congress 

could take place;
• other factors that might make this a particularly appealing site for the Congress. 

The bids are to be sent to the Executive Committee of the MCofA by email, to mcofamericas@gmail.com, 
by March 15, 2017. The Executive Committee will arrange site visits to some of the proposed locations 
for the Congress and the decision on the host and location of the MCA2021 will be made at the MCofA 
meeting to take place in Montréal during the MCA2017.

The Executive Committee of the MCofA 
S. Friedlander, J. Hurtubise, J. A. de la Peña, A. Solotar, M. Viana

Mathematical Council of the Americas
www.mcofamericas.org

mcofa@sbm.org.br

MCA2021
M a t h e m a t i c a l  C o n g r e s s  o f  t h e  A m e r i c a s

20212021202120212021

http://www.mcofamericas.org


Differentiable Dynamical Systems
An Introduction to Structural Stability and 
Hyperbolicity
Lan Wen, Peking University, Beijing, China

Starting with the basic concepts of dynamical 
systems, analyzing the historic systems of the 
Smale horseshoe, Anosov toral automorphisms, 
and the solenoid attractor, this book develops the 
hyperbolic theory first for hyperbolic fixed points 

and then for general hyperbolic sets.

Graduate Studies in Mathematics, Volume 173; 2016; 192 pages; 
Hardcover; ISBN: 978-1-4704-2799-3; List US$79; AMS members US$63.20; 
Order code GSM/173

Mathematical Analysis and
Its Inherent Nature
Hossein Hosseini Giv, University of Sistan and 
Baluchestan, Zahedan, Iran

This book is written in the belief that emphasizing 
the inherent nature of a mathematical discipline 
helps students to understand it better. With this 
in mind, and focusing on the essence of analysis, 
the text is divided into two parts based on the way 

they are related to calculus: completion and abstraction.

Pure and Applied Undergraduate Texts, Volume 25; 2016; approximate-
ly 351 pages; Hardcover; ISBN: 978-1-4704-2807-5; List US$89; AMS members 
US$71.20; Order code AMSTEXT/25

Knots, Molecules,
and the Universe
An Introduction to Topology
Erica Flapan, Pomona College, Claremont, CA

An elementary introduction to geometric topology 
and its applications to chemistry, molecular biol-
ogy, and cosmology, this book does not assume 
any mathematical or scientific background.

2016; 386 pages; Hardcover; ISBN: 978-1-4704-2535-7; List US$69; AMS mem-
bers US$55.20; Order code MBK/96

Matrix Groups for Undergraduates
Second Edition
Kristopher Tapp, Saint Joseph’s University, 
Philadelphia, PA

Beginning and ending with the rotations of a 
globe, this book is concrete and example-driven, 
with geometric motivation and rigorous proofs.

Student Mathematical Library, Volume 79; 
2016; 239 pages; Softcover; ISBN: 978-1-4704-2722-1; List US$49; All individuals 
US$39.20; Order code STML/79

Combinatorics and
Random Matrix Theory
Jinho Baik, University of Michigan, Ann Arbor, MI, 
Percy Deift, Courant Institute, New York University, 
NY, and Toufic Suidan

Random matrix theory provides a “stochastic 
special function theory” for a broad and growing 
class of problems in combinatorics. The goal of 
this book is to analyze in detail two key examples 

of this phenomenon, viz., Ulam’s problem for increasing subsequences 
of random permutations and domino tilings of the Aztec diamond.

Graduate Studies in Mathematics, Volume 172; 2016; 461 pages; 
Hardcover; ISBN: 978-0-8218-4841-8; List US$89; AMS members US$71.20; 
Order code GSM/172

The Tools of
Mathematical Reasoning
Tamara J. Lakins, Allegheny College,
Meadville, PA

This accessible textbook gives beginning under-
graduate mathematics students a first exposure to 
introductory logic, proofs, sets, functions, number 
theory, relations, finite and infinite sets, and the 
foundations of analysis.

Pure and Applied Undergraduate Texts, Volume 26; 2016; 217 pages; 
Hardcover; ISBN: 978-1-4704-2899-0; List US$69; AMS members US$55.20; 
Order code AMSTEXT/26

AMERICAN MATHEMATICAL SOCIETY

facebook.com/amermathsoc
@amermathsoc

plus.google.com/+AmsOrg

(800)321-4267 (US & Canada)
(401)455-4000 (Worldwide)

NEW TEXTBOOKS FROM THE AMS

TEXTBOOK

TEXTBOOK

APPLIED MATHEMATICS

American Mathematical Society

Lan Wen

Differentiable
Dynamical Systems
An Introduction to
Structural Stability
and Hyperbolicity 
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TEXTBOOK

TEXTBOOK
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American Mathematical Society

Jinho Baik
Percy Deift 
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Combinatorics
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Matrix Theory 
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