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Imre Bárány, Pavle V. M. Blagojević, and Günter M. Ziegler

Abstract. We describe how a powerful new “constraint
method” yields many different extensions of the topological
version of Tverberg’s 1966 Theorem in the prime power case—
and how the same method also was instrumental in the recent
spectacular construction of counterexamples for the general
case.

Imre Bárány is professor of mathematics at the Alfréd Rényi Insti-
tute, Budapest, and University College London. His email address
is barany@renyi.hu.
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Günter M. Ziegler is professor of mathematics at Freie Universität
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work is supported by DFG via the Berlin Mathematical School and
the CRC Discretization in Geometry and Dynamics.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1415

Tverberg’s Theorem, whose fiftieth anniversary
we celebrate this year, has played a central role
both in discrete geometry and in topological
combinatorics. The basic statement sounds easy:

Tverberg’s Theorem (1966). Any (𝑑+1)(𝑟−1)+1 points
in ℝ𝑑 may be grouped into 𝑟 disjoint subsets such that the
convex hulls of these subsets have a point in common.

See Figure 1 for an example. The importance and impact
of Tverberg’s result—which theNorwegianmathematician
Helge Tverberg proved in the early morning, freezing, in
a hotel room in Manchester—may be seen from its many
variations and extensions, among them its “colored” and
“topological” versions. Curiously enough, the “topological
Tverberg theorem,” conjecturedby thefirst author in1976,
has remained a conjecture for decades. The topological
tools that we have for such problems, like the 1933
Borsuk-Ulam theorem, usually yield results only when 𝑟
is a prime power [13].

Now there are two surprising recent developments.
First, with Florian Frick [2] we designed a “constraint
method” that yields colored versions from the original
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Figure 1. Tverberg’s Theorem says that for 𝑑 = 2 and
𝑟 = 4, you can group these ten points into four
disjoint subsets such that the convex hulls of these
subsets have a point in common. See Figure 4 for a
solution.

“topological Tverberg theorem” quite easily. Second, Isaac
Mabillard and Uli Wagner in Vienna developed an “𝑟-
fold Whitney trick,” and Florian Frick in Berlin noticed
that combined with the constraint method this yields
counterexamples for all 𝑟 ≥ 6 that are not prime powers.

This is big news, but major questions remain. For
example, the current counterexamples to the topological
Tverberg conjecture are in high dimensions. Does it
also fail in the plane? Can one quantify the failure of the
conjecture? In the prime power case, where the conjecture
holds, are there always many Tverberg partitions? How
can one find them? Somany challenging questions remain.
Tverberg’s theorem and its variants will stay interesting
and keep us busy into the future.

Prehistory
There are popular puzzles that lead one to discover that
the graph 𝐾5 of Figure 2 (the complete graph on five
nodes and all ten pairs of nodes connected by an edge)
is not planar; that is, the complete graph with five nodes
cannot be drawn in the plane without intersections. This is
a basic fact from graph theory and a starting point for the
Four-Color Theorem, and it is not restricted to straight
edges.

Indeed, in any drawing of the graph 𝐾5 there are two
nonadjacent edges that intersect. This also stays true
beyond the usual “nice” drawings typically considered in
graph theory, where edges might be drawn as straight
lines or as smooth curves and will have at most a finite
number of intersection points. It may be viewed as the
special case 𝑑 = 1 of a famous result in topology, the Van
Kampen-Flores theorem from 1932–33:
Any continuous map of the 𝑑-dimensional skeleton of a
(2𝑑+2)-dimensional simplex Δ2𝑑+2 toℝ2𝑑 sends two points
from disjoint faces of Δ2𝑑+2 to the same point in ℝ2𝑑.

Figure 2. In every drawing of the complete graph 𝐾5,
whether by straight lines or by curves, there are two
nonadjacent edges that intersect.

Wewill get back to this later, but our starting point here
is even simpler, namely, drawings of 𝐾4, the complete
graph on four nodes, as in Figure 3. Here is a basic
statement:
In every drawing of 𝐾4, two nonadjacent edges intersect
or one vertex is surrounded by the triangle spanned by
the other three.

This seems quite obvious, and once again it has a
high-dimensional version, Radon’s theorem from 1921:
Any set of 𝑑+ 2 points in ℝ𝑑 contains two disjoint subsets
whose convex hulls intersect.

This is easy to prove by linear algebra: If the points
are 𝑥1,… , 𝑥𝑑+2 in ℝ𝑑, then the vectors (𝑥1, 1),… , (𝑥𝑑+2, 1)
are linearly dependent in ℝ𝑑+1; any linear dependence is
given by reals 𝜆1,… ,𝜆𝑑+2 that are not all zero but sum
to zero. So we can scale the dependence such that the
positive 𝜆𝑖’s sum to 1 and the negative ones sum to −1.
This yields ∑𝑖∶𝜆𝑖>0 𝜆𝑖𝑥𝑖 = ∑𝑗∶𝜆𝑗<0(−𝜆𝑗)𝑥𝑗, which is what
we need.

The result again can be phrased in terms of a map
from a simplex to ℝ𝑑:

Radon’s Theorem. Any affine map 𝑓∶ Δ𝑑+1 → ℝ𝑑 sends
two points from disjoint faces of the (𝑑 + 1)-simplex Δ𝑑+1
to the same point in ℝ𝑑.

Figure 3. In every drawing of 𝐾4, either two
nonadjacent edges intersect or one vertex is inside
the triangle spanned by the other three.

For 𝑑 = 2 this yields the statement about straight-line
drawings of 𝐾4. The conclusion is, however, true for very
general drawings of 𝐾4 in the plane given by any four
points and six arbitrary continuous curves that connect
them:
In every drawing of 𝐾4, there are two nonadjacent edges
that meet in the drawing, or there is one vertex surrounded
by the cycle spanned by the remaining three vertices.
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Figure 4. In this Tverberg partition for 𝑟 = 4, the
marked intersection of two edges is contained inside
the two bold triangles. This solves the puzzle at the
beginning of the paper.

“Surrounded” would mean here that the three-edge
cycle winds around the vertex, with nonzero winding
number—interpret this in Figure 3!

How do we prove this? For 𝑑 = 2 this is easy to verify,
since the drawing of 𝐾4 in the plane without intersections
is essentially unique. Nevertheless, if you work out details,
you will need the Jordan curve theorem, which is less
trivial than one might think. But again, there is a higher-
dimensional version, published by Ervin G. Bajmóczy and
Imre Bárány in 1979:

The Topological Radon Theorem. Any continuous map
𝑓∶ Δ𝑑+1 → ℝ𝑑 sends two points from disjoint faces of the
(𝑑 + 1)-simplex Δ𝑑+1 to the same point in ℝ𝑑.

Tverberg’s
theorem has been

the most
significant
discovery in

combinatorial
convexity for the
last fifty years.

Bajmóczy and
Bárány derived their
result from the Borsuk-
Ulam theorem, which
in one of its many
beautiful incarnations
says that any contin-
uous map 𝑆𝑑 → ℝ𝑑

sends two opposite
points on the sphere
to the samepoint inℝ𝑑.
(Gromov [7, p. 445] of-
fers a particularly
clever way of getting
that: approximate the
(𝑑 + 1)-simplex by a
strictly convex body,
and map each point

in the 𝑑-sphere to the unique point in the correspond-
ing support hyperplane and then to ℝ𝑑; then apply
the Borsuk-Ulam theorem to the corresponding map
𝑆𝑑 → ℝ𝑑.)

The topological Radon theorem was one of the starting
points of what has since become the field of topological
combinatorics. Indeed, the Borsuk–Ulam Theorem has
an amazing range of applications in discrete geometry,
combinatorics, and topology, as explained and illustrated
in Matoušek’s classic text Using the Borsuk-Ulam theorem.

On the other hand, the topological Radon theorem
is the first step on the way to the topological Tverberg
problem, which asks for multiple intersections in the case
of continuous maps Δ𝑁 → ℝ𝑑 for sufficiently large 𝑁.
For affine maps this is the subject of Tverberg’s theorem,
whose fiftieth anniversary we are celebrating this year. For
continuous maps it has been a mystery for decades, “one
of the most challenging problems in this field” according
to Matoušek; “a holy grail of topological combinatorics”
according to Gil Kalai. Now it has been partially resolved,
in an unexpected way, as we shall see.

Tverberg’s Theorem—Fifty Years Ago!
In 1957 the Cambridge undergraduate Bryan John Birch
proved, in his bachelor’s thesis, an 𝑟-part version of
Radon’s result about straight-line drawings of 𝐾4; it is
illustrated by Figure 4.
Birch’s Theorem. In every straight-line drawing of 𝐾3𝑟−2
there are two edges that cross such that the intersection
point is contained in 𝑟 − 2 triangles spanned by disjoint
triples of the other vertices, or there is one vertex of the
graph contained in 𝑟−1 triangles formed by disjoint triples
of the other vertices.

Again, this may be seen as a statement about affine

Helge Tverberg proved
his theorem fifty years
ago. This photo, by
Gerard Sierksma,
shows him in
September 1985 at a
conference in
Pokrawna, Poland.

maps, from the simplex Δ3𝑟−3
to the plane. Birch also stud-
ied a high-dimensional version
of his result, but he couldn’t
prove it, so he finally pub-
lished it as a conjecture and
moved on to what he now calls
“elliptic curvery” and became
famous for a different conjec-
ture, one of the million-dollar
Clay Millennium Problems.

Meanwhile, a young Nor-
wegian mathematician, Helge
Tverberg, stumbled across
the same problem, first
re-proving it for the plane,
then also for ℝ3, and then, fi-
nally, on a cold early morning
in a Manchester hotel room,
establishing the general case.
Tverberg phrased it as a state-
ment about (𝑑 + 1)(𝑟 − 1) + 1
points in ℝ𝑑, but again we pre-
fer to state it in terms of affine
maps.
Birch’s Conjecture/Tverberg’s Theorem. For integers
𝑟 ≥ 2, 𝑑 ≥ 1, and 𝑁 = (𝑑 + 1)(𝑟 − 1), any affine map
𝑓∶ Δ𝑁 → ℝ𝑑 sends 𝑟 points from disjoint faces of the
𝑁-dimensional simplex Δ𝑁 to the same point in ℝ𝑑.

734 Notices of the AMS Volume 63, Number 7



This is rather trivial for 𝑑 = 1; it is Birch’s theorem for
𝑑 = 2 and Radon’s theorem for 𝑟 = 2. Tverberg’s original
proof was complicated, showing that the statement re-
mains true when the points move. It has been re-proved
in new ways again and again, so it must be interesting.

Tverberg’s theorem has been the most significant
discovery in combinatorial convexity for the lastfifty years.
It hasagreatnumberof interestingapplications indiscrete
and computational geometry, in combinatorics, and in
theoretical computer science. Whenever you encounter a
question about convexity properties of a finite point set
in ℝ𝑑, check what Tverberg’s theorem has to say.

The theorem also served as a model and inspiration for
new results in combinatorial convexity, for instance the
following beautiful one by Roman Karasev [9]: Given 3𝑟
lines in general position in the plane, it is possible to split
them into 𝑟 disjoint sets each consisting of three lines such
that the 𝑟 triangles determined by the 𝑟 triples of lines have
a point in common. The result seems to extend to higher
dimensions, but this partially remains a conjecture.

Tverberg’s theorem prompted the start of several
new research directions. In particular its topological
and colored versions have created a large body of new
knowledge and have led to novel connections between
combinatorial convexity and algebraic topology, as we
will now describe.

The Topological Tverberg Conjecture—Forty
Years Ago
In 1976, forty years ago this year, the first author sent a
letter to Helge Tverberg asking for a “topological version”
of Tverberg’s theorem. In May 1978 Tverberg presented
the problem at the “Konvexe Körper” workshop in Ober-
wolfach, and it appears in the collection of problems
distributed to the workshop participants (Figure 5).

Figure 5. The topological Tverberg problem, in
mimeographed notes from the 1978 Oberwolfach
workshop, provided by Rolf Schneider.

The problem finally appeared in print in 1979. Since
then it has been referred to as the “topological Tverberg
conjecture” and often also, in acts of gross negligence, as
the “topological Tverberg theorem.”

The Topological Tverberg Conjecture [8]. For integers
𝑟 ≥ 2, 𝑑 ≥ 1, and 𝑁 = (𝑑 + 1)(𝑟 − 1), any continuous
map 𝑓∶ Δ𝑁 → ℝ𝑑 sends 𝑟 points from disjoint faces of the
𝑁-dimensional simplex Δ𝑁 to the same point in ℝ𝑑.

We know that this conjecture holds for affine maps.
For continuous maps, it was first proved by Imre Bárány,
Senya B. Shlosman, and András Szűcs in 1981 [1]—only,

however, under the unnatural-looking restriction that 𝑟
is a prime. How did this come in?

Sketch of the Proof for 𝑟 a Prime. Let us assume that
there is a counterexample, that is, a continuous map
𝑓∶ Δ𝑁 → ℝ𝑑 that does not send any collection of 𝑟 points
from 𝑟 disjoint faces of the simplex Δ𝑁 to the same point
in ℝ𝑑. From the counterexample map 𝑓 one would be able
to construct an “𝑟-fold deleted product” map

𝐹 = 𝑓×𝑟∶ (Δ𝑁)×𝑟
Δ(2) → (ℝ𝑑)×𝑟

Δ → 𝑆(𝑊⊕𝑑
𝑟 ) ≅ 𝑆𝑁−𝑟

Here 𝑊𝑟 ∶= {(𝑥1,… , 𝑥𝑟) ∈ ℝ𝑟 ∶ ∑𝑥𝑖 = 0}. The point
is that the symmetric group 𝔖𝑟 permutes the fac-
tors/coordinates for these spaces, and the map 𝐹 is
“equivariant”; it respects the symmetry. Moreover, if 𝑟
is a prime, then a cyclic subgroup ℤ𝑟 ⊂ 𝔖𝑟 acts freely
on the sphere, and thus one can apply an extension of
the Borsuk-Ulam theorem for arbitrary free actions that
is known as “Dold’s theorem”: It says that there is no
equivariant map from an (𝑁 − 𝑟)-connected space to
an (𝑁 − 𝑟)-dimensional one endowed with a free action.
So we conclude that the counterexample map cannot
exist. □

So it’s proved only if 𝑟 is a prime? To quote Matoušek:
It seems likely that this theorem remains true
for all 𝑝, not only primes, but so far nobody has
managed to prove this. It has been verified for all
prime powers, though.

Indeed, the next step was taken by Murad Özaydin
in 1987. In an important and influential paper [12] that
was never published, he proved the topological Tverberg
conjecture for the case when 𝑟 = 𝑝𝑘 is a prime power.
How? He noted that in that case the hypothetical map

𝐹 = 𝑓×𝑟∶ (Δ𝑁)×𝑟
Δ(2) → (ℝ𝑑)×𝑟

Δ → 𝑆(𝑊⊕𝑑
𝑟 ) ≅ 𝑆𝑁−𝑟

is equivariant with respect to an elementary abelian sub-
group (ℤ𝑝)𝑘 ⊂ 𝔖𝑝𝑘 that acts on the sphere 𝑆(𝑊⊕𝑑

𝑟 ) not
freely but without fixed points. In this situation some alge-
braic topology machinery (cohomology of the homotopy

…it came as quite
a surprise that
there is a really

simple “constraint
method” to get
virtually all of

these extensions…

orbit space and a
related localization the-
orem in combination
with comparison of
Serre spectral se-
quences) still implies
that the map cannot ex-
ist. A detailed proof can
be found in [3].

So it’s proved only if
𝑟 is a prime power? Ac-
tually, Özaydin proved
more: He showed that if
𝑟 is not a prime power,
then the hypothetical
map

𝐹∶ (Δ𝑁)×𝑟
Δ(2) → 𝑆𝑁−𝑟

does exist. This still doesn’t mean that the topological
Tverberg conjecture fails, but itmeans that the equivariant
topology approach, known as the “Configuration Space
Test Map Scheme (CS/TM),” fails here miserably. This was
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1987, nearly thirty years ago, and we were left without
any promising approach or any hope of handling the
topological Tverberg conjecture in the cases when the
number of overlapping simplices is not a prime power.

Using Constraints
Over the years, there have been a great number of inter-
esting extensions and variations of Tverberg’s theorem.
In every single case it seemed that one had to work hard,
with major topological tools, to get the prime or even the
prime-power case—and one could not get beyond that.

So it came as quite a surprise that there is a really
simple “constraint method” to get virtually all of these
extensions directly from the original topological Tverberg
theorem. This observation arose in our collaboration [2]
with Florian Frick at a blackboard at Arnimallee 2, a villa
that is part of the Mathematical Institute of FU Berlin. We
couldn’t believe that it was so easy!

Let us illustrate the idea of the constraint method in
two examples.

Murad Özaydin proved
the topological Tverberg
conjecture for the case
when 𝑟 is a prime power.

First, we demonstrate
how the generalized Van
Kampen-Flores theorem be-
comes a consequence of
the topological Tverberg
theorem:1

Theorem. If the topological
Tverberg theorem holds for
parameters 𝑟 and 𝑑 + 1,
then the Generalized Van
Kampen-Flores theorem
holds for the parameters 𝑟
and 𝑑, for𝑁 = (𝑑+2)(𝑟−1).

The constraint method
takes the extra condition
that the Van Kampen-Flores
theorem asks for and en-
codes it into a constraint

function, which becomes an additional component of the
Tverberg function, “one dimension higher.” Any solution
then will consist of 𝑟 faces of the simplex or, more pre-
cisely, points 𝑥1,… , 𝑥𝑟 on these faces, of equal distance
from the skeleton. The pigeonhole principle forces one,
and thus all, of the points to lie in the lower-dimensional
skeleton:

Proof. Let 𝑟 ≥ 2, 𝑑 ≥ 1, 𝑘 ≥ ⌈ 𝑟−1
𝑟 𝑑⌉ be integers, and let

𝑁 = (𝑑+ 2)(𝑟 − 1). Consider a continuous map 𝑔∶ Δ𝑁 →
ℝ𝑑+1 defined by

𝑔(𝑥) = (𝑓(𝑥),dist(𝑥, sk𝑘(Δ𝑁))).
Here sk𝑘(Δ𝑁) denotes the 𝑘-skeleton of the simplex Δ𝑁.
Since𝑁 = ((𝑑+1)+1)(𝑟−1) and the topological Tverberg
theorem holds for 𝑟, it can be applied to the map 𝑔. Thus
we get 𝑟 pairwise disjoint faces 𝜎𝑖 of the simplex Δ𝑁 with
points 𝑥𝑖 in the relative interior of 𝜎𝑖 such that 𝑔(𝑥1) =

1Later it was noted that Gromov had sketched this already in
2010, [7, pp. 445–446].

Isaac Mabillard and Uli Wagner developed the “𝑟-fold
Whitney trick” in the hope of constructing counter-
examples.

⋯ = 𝑔(𝑥𝑟); that is, 𝑓 sends all points 𝑥1,… , 𝑥𝑟 to one point
and in addition

dist(𝑥1, sk𝑘(Δ𝑁)) = ⋯ = dist(𝑥𝑟, sk𝑘(Δ𝑁)).
Observe that if at least one of the faces𝜎𝑖 would belong to
the 𝑘-skeleton, then dist(𝑥𝑖, sk𝑘(Δ𝑁)) = 0 for all 1 ≤ 𝑖 ≤ 𝑟.
Hence, it would follow that 𝜎𝑖 ∈ sk𝑘(Δ𝑁) for all 1 ≤ 𝑖 ≤ 𝑟,
and the proof of the theorem would be complete.

To conclude the proof we use the pigeonhole principle.
Assume that all the faces𝜎𝑖 are not in the 𝑘-skeleton, that
is, dim𝜎𝑖 ≥ 𝑘 + 1 for every 𝑖. Since the faces 𝜎1,… ,𝜎𝑟
are disjoint they together have at least 𝑟(𝑘 + 2) ≥
𝑟(⌈ 𝑟−1

𝑟 𝑑⌉+2) ≥ 𝑁+2 vertices, more than the number of
vertices of the simplex Δ𝑁, a contradiction. □

Thus, if the generalized Van Kampen-Flores theorem
does not hold for some parameter 𝑟, then the topolog-
ical Tverberg theorem also does not hold for the same
parameter.

Is this all? Can the pigeonhole principle create more
results? Surprisingly enough, the answer is yes; it can give
us much more. Maybe some colored Tverberg theorem?

Another Colored Tverberg Theorem. For integers 𝑟 ≥ 1,
𝑑 ≥ 1, and 𝑁 = (2𝑑 + 2)(𝑟 − 1) where 𝑟 is a prime
power, any continuous map 𝑓∶ Δ𝑁 → ℝ𝑑, with any col-
oring of the vertex set of the simplex Δ𝑁 by 𝑑 + 1 colors
where each of the color classes is of size at most 2𝑟 − 1,
sends 𝑟 points from disjoint rainbow faces of the simplex
Δ𝑁—all of whose vertices must have different colors—to
the same point.

Proof. Let (𝐶1,… ,𝐶𝑑+1) be a coloring of the set of ver-
tices of the simplex Δ𝑁 where |𝐶𝑖| ≤ 2𝑟 − 1 for all 𝑖. For
each color class 𝐶𝑖 we introduce the subcomplex Σ𝑖 ∶=
{𝜎 ∈ Δ𝑁 ∶ |𝜎 ∩ 𝐶𝑖| ≤ 1}. Then the intersection Σ1 ∩
⋯∩ Σ𝑑+1 is a subcomplex of all rainbow faces of Δ𝑁. Let
𝑔∶ Δ𝑁 → ℝ2𝑑+1 be a continuous map defined by

𝑔(𝑥) = (𝑓(𝑥),dist(𝑥, Σ1),… ,dist(𝑥, Σ𝑑+1)).
With 𝑟 as a prime power and 𝑁 = ((2𝑑 + 1) + 1)(𝑟 − 1),
the topological Tverberg theorem can be applied to 𝑔.
So, there are 𝑟 pairwise disjoint faces 𝜎𝑖 with points
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𝑥𝑖 ∈ relint𝜎𝑖 such that 𝑔(𝑥1) = ⋯ = 𝑔(𝑥𝑟); that is, 𝑓
sends all points 𝑥1,… , 𝑥𝑟 to the same point and

dist(𝑥1, Σ1) = ⋯ = dist(𝑥𝑟, Σ1),
⋯

dist(𝑥1, Σ𝑑+1) = ⋯ = dist(𝑥𝑟, Σ𝑑+1).
For every subcomplex Σ𝑖 one of the faces 𝜎1,… ,𝜎𝑟 is con-
tained in it. Indeed, if this were not true, then each of
the faces 𝜎1,… ,𝜎𝑟 would have at least two vertices in
the color class 𝐶𝑖. Since the faces are disjoint, the color
classes 𝐶𝑖 have to be of size at least 2𝑟, a contradiction.
Thus, the distances that were previously equal have to
vanish, implying that 𝑥𝑖 ∈ 𝜎𝑖 ⊆ Σ1 ∩⋯∩Σ𝑑+1 for every 𝑖;
that is, all the faces 𝜎1,… ,𝜎𝑟 are rainbow faces. □

Counterexamples
Here comes the second surprise. From 2013 to 2015, Isaac
MabillardandUliWagner at ISTAustria (inKlosterneuburg,
near Vienna) developed an “𝑟-fold Whitney trick” [10],
which extends the classical Whitney trick designed for
the embeddability problem (i.e., for 𝑟 = 2). Motivated by
Özaydin’s work, they had hoped to use this to construct
counterexamples to the topological Tverberg conjecture.
They proved the following essential theorem.

Theorem. For integers 𝑟 ≥ 2, ℓ ≥ 3, and an ((𝑟 − 1)ℓ)-
dimensional simplicial complex 𝐾, the following state-
ments are equivalent:
(i) There exists an 𝔖𝑟-equivariant map 𝐾×𝑟

Δ(2) → 𝑆(𝑊⊕𝑟ℓ
𝑟 ).

(ii) There exists a continuous map 𝑓∶ 𝐾 → ℝ𝑟ℓ such that
the 𝑓-images of any 𝑟 disjoint faces of 𝐾 do not inter-
sect.

Florian Frick realized that
the constraint method now
yielded counterexamples to
the topological Tverberg
conjecture.

The “codimension
three” condition that
is classically inherent in
the Whitney trick and is
reflected in the statement
of the theorem at the time
prevented Mabillard and
Wagner from obtaining
counterexamples to the
topological Tverberg theo-
rem for nonprime powers.
This was the state of af-
fairs in January–February
2015, which Isaac Mabil-
lard spent at the villa at
FU Berlin, where he pre-
sented the progress from
his PhD work in several

seminar lectures.
It turned out that only one more crucial observation

was missing: Florian Frick, then a PhD student at TU
Berlin and also a frequent visitor to the villa at FU Berlin,
realized that the theorem of Mabillard and Wagner, in
combination with the work of Özaydin and the con-
straint method, yields all that is needed for obtaining
counterexamples. More precisely, counterexamples to the
generalized Van Kampen-Flores conjecture for nonprime

powers, which one could get from the Mabillard-Wagner
theorem, would imply counterexamples to the topological
Tverberg conjecture for nonprime powers [6], [3].

Theorem. Let ℓ ≥ 3, 𝑟 ≥ 6 be integers where 𝑟 is not a
prime power. For any integer 𝑁 > 0 there exists a contin-
uous map 𝑓∶ Δ𝑁 → ℝ𝑟ℓ such that the 𝑓-images of any 𝑟
disjoint faces from the ((𝑟 − 1)ℓ)-skeleton of the simplex
Δ𝑁 do not intersect.

Sketch of the Proof. The deleted product cell complex
(sk(𝑟−1)ℓ Δ𝑁)×𝑟

Δ(2) is a free 𝔖𝑟-space of dimension at most
𝑑 ∶= (𝑟 − 1)𝑟ℓ. Since 𝑟 is not a power of a prime, ac-
cording to a result of Özaydin obtained via equivariant
obstruction theory, there exists an 𝔖𝑟-equivariant map

𝑔∶ (sk(𝑟−1)ℓ Δ𝑁)×𝑟
Δ(2) → 𝑆(𝑊⊕𝑑

𝑟 ).

The theorem of Mabillard and Wagner applied to the 𝔖𝑟-
equivariantmap 𝑔 yields a continuousmap 𝑓∶sk(𝑟−1)ℓ Δ𝑁 →
ℝ𝑟ℓ with the property that the images of any 𝑟 disjoint
faces from the ((𝑟 − 1)ℓ)-skeleton of the simplex Δ𝑁 do
not intersect. □

Thus we know that the generalized Van Kampen-Flores
theorem fails for all 𝑟 that are not prime powers, and
consequently the topological Tverberg conjecture fails
for all such 𝑟. We also get explicit parameters for the
counterexamples:

Corollary. Let ℓ ≥ 3, 𝑟 ≥ 6 be integers, and let 𝑁 ∶=
(𝑟−1)(𝑟ℓ+2), where 𝑟 is not a prime power. There exists
a continuous map 𝑔∶ Δ𝑁 → ℝ𝑟ℓ+1 such that 𝑔 images of
any 𝑟 disjoint faces of the simplex Δ𝑁 do not intersect.

In the cases where
we know that a

solution to
Tverberg’s

theorem exists, is
there any efficient

way to find it?

The “smallest”
counterexample to
the topological Tver-
berg conjecture that
can be obtained from
this is (for 𝑟 = 6)
a continuous map
𝑓∶ Δ100 → ℝ19 such
that the images of any
six pairwise disjoint
faces in Δ100 do not
intersect.

In subsequent work,
Mabillard and Wagner
have improved this to
get counterexamples
in dimensions 3𝑟 whenever 𝑟 is not a prime power, using
a more elaborate tool (“prismatic maps”) to overcome the
codimension 3 restriction. More recently, together with
Avvakumov and Skopenkov, they proved a codimension-2
analogue of the 𝑟-fold Whitney trick (for 𝑟 ≥ 3), leading
to counterexamples in dimension 2𝑟. Thus, the currently
smallest counterexample (again for 𝑟 = 6) is a map
Δ65 → ℝ12.
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The Next Fifty Years in the Life of Tverberg’s
Theorem?
What’s next? There are enough things to do! Let us point
out four.

(1) The topological Tverberg conjecture for 𝑑 = 2 may
be seen as a graph drawing problem for the complete
graph 𝐾3𝑟−2. Let’s take 𝑟 = 6: Is it true that in every
drawing of 𝐾16, there are two nonadjacent edges that
meet in the drawing, with an intersection surrounded by
four cycles spanned by disjoint triples of the remaining
twelve vertices, or there is one vertex surrounded by five
cycles spanned by the remaining fifteen vertices?

“Surrounded” here again means that the three-edge
cycle winds around the point with nonzero winding
number. One may get philosophical here: Is there an
essential difference in the Tverberg-type properties be-
tween straight-line drawings and general drawings of
graphs? For arrangements of lines vs. pseudolines in the
plane, substantial combinatorial differences exist; Branko
Grünbaum in 1970 had called this “the importance of
being straight.”

(2) Is it true in the affine case or if 𝑟 is a prime
power that there are always many Tverberg partitions
and not only one? Gerard Sierksma had conjectured in
1979 that there are always at least (𝑟 − 1)!𝑑 solutions.
Is this true? The best lower bound we have seems to
be 1

(𝑟−1)!(𝑟/2)
(𝑑+1)(𝑟−1)/2 for the prime case, by Vučić and

Živaljević from 1993.
(3) In the cases where we know that Tverberg’s theorem

is true and a solution exists, is there any efficient way to
find it? Is this (theoretically or practically) hard or easy?
See Mulzer and Werner [11] for a discussion and recent
references.

(4) The topological Tverberg theorem has an “optimal”
colored extension [4] that has the color-free original
version as a special case:

Optimal Colored Tverberg Theorem. For integers 𝑟 ≥ 1,
𝑑 ≥ 1, and 𝑁 = (𝑑 + 1)(𝑟 − 1) where 𝑟 is a prime, any
continuous map 𝑓∶ Δ𝑁 → ℝ𝑑 with any coloring of the ver-
tex set of the simplex Δ𝑁 where each color class is of size
at most 𝑟−1 sends 𝑟 points from disjoint rainbow faces of
the simplex Δ𝑁 to the same point.

Note for this the concepts of “coloring” and “rainbow
faces” have been redefined a bit: we use more than 𝑑+ 1
colors, and the rainbow faces do not pick up all colors.
Among all the variations of the topological Tverberg
theorem, this theorem is the only one that extends
it, except that we proved it (together with Benjamin
Matschke) only for the case where 𝑟 is prime, even in the
case where the map is affine. Does it fail otherwise, say
for 𝑟 = 4 and “ten colored points in the plane, no four of
the same color,” as in Figure 6?
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Isaac Mabillard, and Uli Wagner for very helpful and
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Figure 6. Does the optimal colored Tverberg theorem
fail for nonprime 𝑟, say for 𝑁+1 = 10 colored points
in the plane, no 𝑟 = 4 of the same color? This figure is
not a counterexample, because the three rainbow
triangles surround the point in the center.
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About the Opening Graphic
The “Optimal Colored Tverberg Theorem” says—for 𝑑 = 2
and 𝑟 = 3—that any drawing of the complete graph 𝐾7
on seven nodes, no three of the same color, either has
two rainbow triangles covering the seventh node, or two
rainbow edges that cross in a rainbow triangle spanned
by the other three nodes, or both. Our drawing shows an
example for the first case. How about the second one?
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From Mathematical Physics to
Analysis: A Walk in Barry
Simon’s Mathematical Garden

Editor’s Note: Fritz Gesztesy kindly accepted our invitation to put together this feature in honor of Barry Simon on the
occasion of Simon’s 2016 AMS Leroy P. Steele Prize for Lifetime Achievement and his 70th birthday conference this
August 28–September 1.

Fritz Gesztesy

This is a collection of contributions by collabo-
rators, postdocs, and students of Barry Simon
of the California Institute of Technology on the
occasion of Simon’s receiving the 2016 AMS
Leroy P. Steele Prize for Lifetime Achievement.

The citation for the award mentions his tremendous im-
pact on the education and research of a whole generation
of mathematical scientists, and we will underscore this
by demonstrating his penetrating influence on topics
ranging from quantum field theory, statistical mechanics,
the general theory of Schrödinger operators, spectral and
inverse spectral theory to orthogonal polynomials.

But we should start at the beginning: Barry was born to
parents Minnie and Hy Simon in 1946, and together with
his older brother, Rick, grew up in Brooklyn, New York.
There he attended James Madison High School, obtaining
a perfect score on the MAA’s American High School
Mathematics Examinaton in 1962 and thus becoming the
subject of an article in the New York Times at the tender
age of sixteen. Under the influence of Sam Marantz, an
inspiring physics teacher in high school, he applied to
Harvard and was admitted. While at Harvard he was a top
five Putnam Competition Winner in 1965 and received his
BA summa cum laude in physics in 1966. George Mackey
at Harvard recommended Barry pursue a doctorate with
Arthur Wightman at Princeton because Wightman was
well known for advocating the application of rigorous
mathematics in physics.

Fritz Gesztesy is Mahala and Rose Houchins Professor of Mathe-
matics at the University of Missouri, Columbia. His email address
is gesztesyf@missouri.edu. Since August 1 he is Jean and
Ralph Storm Chair of Mathematics at Baylor University. His email
address there is Fritz_Gesztesy@baylor.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1403

Barry Simon with his mother and brother, Rick (left),
and with his father (right) (ca. 1950).

Barry Simon completed his doctorate in physics at
Princeton under Wightman’s supervision in 1970. The
body of his work during the time of his doctoral re-
search was of such importance that he was immediately
appointed to assistant professor, jointly in mathematics
and physics, at Princeton. He rapidly rose to the rank of
full professor by 1976. Several contributions below will
attest to the electric atmosphere at Princeton in those
days, making it a thriving center for quantum field theory,
statistical mechanics, and nonrelativistic quantum me-
chanics. Barry joined Caltech in 1981, holding the position
of IBM Professor of Mathematics and Theoretical Physics
since 1984. At Caltech, Barry’s interests further broad-
ened into areas such as random and ergodic Schrödinger
operators, exotic spectra, inverse spectral theory, and the
analytic theory of orthogonal polynomials.
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Honorary doctorate, Ludwig-Maximilians-University
of Munich, 2014.

… rigorous
mathematics
in physics

Since many of Barry’s ma-
jor research accomplishments
are discussed in depth and put
into proper context in the vari-
ous contributions to follow, we
itemize only a few brief com-
ments at this point, focusing
on some key results he proved,
fundamental concepts he ad-

vocated, and some of the important terms he and his
collaborators first coined with lasting impact:

• a rigorous framework for resonances, complex
and exterior scaling, Fermi’s golden rule, proof
of the Oppenheimer formula for the Stark ef-
fect, convergence of time-dependent perturbation
theory;

• constructive (Euclidean) quantum field theory in
two space-time dimensions, connections to sta-
tistical mechanics, lattice approximations and
correlation inequalities, 𝑃(𝜙)2 spatially cutoff
field theories;

• hypercontractive and ultracontractive semi-
groups;

• magnetic fields, diamagnetic inequality, Kato’s
inequality;

• a proof of continuous symmetry breaking in
classical and quantum statistical models;

• Thomas–Fermi theory, semiclassical bounds, non-
Weyl asymptotics;

• asymptotic perturbation theory of eigenvalues:
Borel and Padé summability, Zeeman effect, anhar-
monic oscillators, instanton tunneling, Birman–
Schwinger principle, coupling constant thresh-
olds;

• general theory of Schrödinger operators: essen-
tial self-adjointness, pointwise bounds on eigen-
functions, path integral techniques, absence of
singular continuous spectrum in 𝑁-body sytems;

• Berry’s phase and holonomy, homotopic interpre-
tation of the Thouless integers and topological
structure in the integer quantum Hall effect;

• random and almost periodic Schrödinger and
Jacobi operators, exotic spectral phenomena (Can-
tor, singular continuous, and dense pure point
spectra) and their transition to becoming a cen-
tral object in mathematical physics (the singu-
lar continuous revolution), Wonderland theorem,
Thouless formula, almost Mathieu equation;

• trace formulas for potential coefficients in terms
of the Krein–Lifshitz spectral shift function,
uniqueness theorems in inverse spectral theory
for Schrödinger and Jacobi operators, oscillation
theory in gaps of the essential spectrum, inverse
spectral analysis with partial information on the
potential;

• a new approach (the analog of the continued
fraction method) to inverse spectral theory of
Schrödinger operators, his local Borg–Marchenko
theorem;

• a systematic application of operator theory tech-
niques to orthogonal polynomials on the real
line (OPRL) and on the unit circle (OPUC), CMV
matrices, Verblunsky coefficients;

• sum rules for Jacobi matrices and applications to
spectral theory (Killip–Simon theorem), perturba-
tions of OPRL and OPUC with periodic recursion
coefficients;

• Szegő asymptotics, a proof of Nevai’s conjecture
and its finite gap extension, the finite gap analog
of the Szegő-Shohat-Nevai theorem, the fine struc-
ture of zeros of orthogonal polynomials (clock
behavior), higher-order Szegő theorems.

Barry Simon’s influence on our community by far
transcends his approximately four hundred papers, par-
ticularly in viewof126coauthors, 50mentees, 31graduate
students, and about 50 postdocs mentored. In this con-
text, one must especially mention his twenty books, the
first fifteen of which have educated scores of mathemati-
cians and mathematical physicists, two generations by
now, and continuing into the foreseeable future.

One cannot overestimate the influence of Reed and
Simon’s four-volume series, Methods of Modern Mathe-
matical Physics, I–IV (1972–79). It took on the same level
of importance that Courant–Hilbert’s two volumes had
for previous generations, and it continues to fill that role
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all over the globe to this day. To gauge the importance
of Reed and Simon behind the Iron Curtain, we contacted
Albrecht Böttcher (TU Chemnitz, Germany). Like so many
in our generation, Albrecht has a very personal relation-
ship with Volume I and underscored (his words) “the truly
ingenious selection and presentation of the mathematical
topics.” The latter sentiment, however, is by no means
unique to colleagues who read Reed-Simon in Russian
translation; it is just as prevalent in the West.

One cannot
overestimate the
influence of Reed

and Simon’s
Methods of
Modern

Mathematical
Physics, I–IV

Cumulative sales
figures for all four
volumes to date top
37,000 copies. Barry’s
other books, most no-
tably Functional Inte-
gration and Quantum
Physics (1979), Trace
Ideals and Their Appli-
cations (1979, 2005),
Orthogonal Polynomi-
als on the Unit Circle,
Parts 1, 2 (2005), and
Szegő’s Theorem and
Its Descendants (2011),
profoundly influenced
research in these ar-
eas. Finally, we have

not even begun to understand the legacy which will be
created with his newest five-volume set, A Comprehensive
Course in Analysis (2015), which offers a panorama from
real to complex and harmonic analysis all the way to
operator theory.

In short, Barry has been a phenomenal force in math-
ematical physics, encyclopedic in his knowledge and a
grand master of mathematical structure and abstract
analysis. Above all, he truly enjoys collaboration and the
human interactions that come with it. As a sign of his
tremendous influence on our community we note that to
date MathSciNet lists 15,325 citations by 6,602 authors,
and Google Scholar lists 61,680 citations and an h-index
of 104.

Barry has been recognized with honorary degrees from
the Technion, Haifa; the University of Wales–Swansea,
and LMU–Munich. He was awarded the Stampacchia Prize
in 1982 with M. Aizenman, the Poincaré Prize of the
International Association ofMathematical Physics in 2012,

The books Barry Simon has authored …thus far.

and the Bolyai Prize of theHungarianAcademyof Sciences
in 2015. He is a fellow of the American Physical Society
(1981), theAmericanAcademyofArts and Sciences (2005),
and the AMS (2013). He has served as vice president of
the AMS and of IAMP.

Finally, on a personal note: Having been a frequent
collaborator of Barry’s, I have often been approached
with the assumption of being one of Barry’s students or
postdocs, but this is not the case. On the other hand, like
so many of my generation, I learned about the tools of our
trade through his writings and especially from Reed and
Simon I–IV, so of course it feels like I was Barry’s student,
even though the proper term appears to be that I’m one of
his many mentees. Barry has been a constant inspiration
tome for about forty years now; I feel incredibly fortunate
that he became my mentor and friend.

Evans M. Harrell
Singular Perturbation Theory and Resonances
The very first article in Barry Simon’s publication list,
which appeared in Il Nuovo Cimento when he was a 22-
year-old graduate student, was concerned with singular
perturbation theory. This paper showed that a certain
regularized, renormalized perturbation expansion for a
two-dimensional quantum field theory model converges
with a positive radius of convergence. As Barry candidly
admitted in that article, in itself the result was of limited
significance, but in a subject for which at that time “all
the mathematically suitable results…are of a negative
nature,” it announced a new, more constructive era.

To the reader familiar with Barry Simon’s works on
mathematical physics of the 1970s, it is striking how
many of the hallmarks of his technique are already
apparent in this first article. Before entering deeply into
the research, Barry first carried out a thorough and
penetrating review of the entire literature on the subject.
This signature of his method was something those of
us who were students at Princeton in the 1970s would
witness every time Barry began a new research project:
Seeing him emerge from the library shared by Jadwin
and Fine Halls with a mountain of books and articles,
it was humbling to realize that Barry was not merely
brave enough to collect all of the knowledge about the
next subject he wished to study, but seemingly overnight
he would absorb it in detail and carefully assess each
contribution for its mathematical appropriateness. True
to form, in that first article, Barry laid out which claims in
the literature were established with mathematical rigor,
which were plausibly to be believed, perhaps with some
extra attention to assumptions, and which were frankly
dubious. Finally, Barry’s own way of formulating the
problem was sparse and clear, and his reasoning incisive.

The perturbation theory that applies to nonrelativistic
quantummechanics is a linear theory, allowingstraightfor-
ward calculations of systematically corrected eigenvalues

Evans M. Harrell is professor emeritus at the School of Mathemat-
ics at the Georgia Institute of Technology. His email address is
harrell@math.gatech.edu.
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Lorenzo Sadun, Yosi Avron, Evans Harrell, Barry
Simon (ca. 1988).

and eigenfunctions. Schrödinger’s adaptation of the pro-
cedures of Rayleigh to calculate the shifts in hydrogen
emission spectrum in the presence of an electric field
(known as the Stark effect) went a long way in establish-
ing the validity of his new quantum theory. This success is
ironic, given that the series for which Schrödinger and Ep-
stein calculated the first terms has radius of convergence
zero, and the spectrum of the Stark Hamiltonian for any
nonzero value of the electric field is purely continuous,
containing no discrete eigenvalues at all. The instant the
interaction is switched on, the nature of the spectrum
changes radically, and the perturbed eigenvalue becomes
a resonance state! The Stark effect is known today to
belong to the realm of singular perturbation theory.

Some
physicists

were “using
methods of
unknown
validity”

In the two decades
after Schrödinger’s work,
mathematicians created a com-
prehensive theory of linear
operators on Hilbert space.
In the 1930s and 1940s Rel-
lich and Kato produced a
mathematically rigorous the-
ory of regular perturbations of
linear operators and some as-
pects of singular perturbations.
In their hands, perturbation
theory was concerned with ana-
lytic operator-valued functions

of a complex variable, defined initially as convergent
power series with operator coefficients, which are most
typically self-adjoint in applications to quantum mechan-
ics. These functions exhibit the range of behavior of
ordinary scalar analytic functions of a complex variable,
with manageable complications when the spectrum con-
sists of discrete eigenvalues of finite multiplicity, and
some new phenomena when there is an essential spec-
trum. Physicists andchemists at this time solvedproblems
and developed perturbative techniques that sometimes
fell into the domain of regular perturbation, but just
as frequently produced series that could be calculated
term by term while exhibiting singular features, as in a

The Stark effect: The spectrum of the hydrogen atom
under an increasingly intense electric field, from the
Courtney-Spellmeyer-Jiao-Kleppner article appearing
in Physical Review A, vol. 51 (1995).

zero radius of convergence or, worse, convergence but to
the wrong answer. (For instance, a resonance eigenvalue
associated with tunneling may have a nonzero imaginary
part that, typically, is represented in perturbation theory
by a series of the form ∑𝑛 𝑐𝑛𝛽𝑛 with 𝑐𝑛 = 0 for all 𝑛.)

At the time Barry Simon hit the scene, an industry
was thriving in attempts to get information from such
expansions, whether by replacing the series by other
expressions, especially Padé approximates𝑃[𝑚,𝑛], which
are ratios of polynomials of𝑚 and 𝑛 degrees, or by the use
of analytic-function techniques like Borel summability to
make sense of divergent series. Many of Barry’s early
works addressed these topics.

One of the important models in quantum mechanics
with a singular perturbation is the quartic anharmonic
oscillator. Its Hamiltonian is
(1) 𝑝2 + 𝑥2 +𝛽𝑥4,
and it was the subject of a landmark study by Bender
and Wu in 1968-69 in which, “using methods of unknown
validity”—in Barry’s memorable phrase—they painted a
fascinating and largely correct picture of the analytic
structure of the eigenvalues of the anharmonic oscilla-
tor as functions of the coupling constant 𝛽, considered
as a complex variable. Among other things, Bender and
Wu conjectured that the power series expansion for the
ground-state eigenvalue of (1) had radius of convergence
0. Then-new computational capabilities in symbolic alge-
bra had allowed Bender and Wu and others to calculate
perturbation series at high orders, and with the first
seventy-five coefficients 𝑎𝑛 for the ground-state eigen-
value in hand, Bender and Wu specifically conjectured
that

(2) 𝑎𝑛 ∼ 𝜋− 3
2√63𝑛Γ(𝑛+ 1

2) .

Barry’s response to the explorations of Bender and Wu
was to pen the definitive rigorous analysis of the analytic
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Some of Barry’s coauthors, SimonFest 2006, on the
occasion of Barry Simon’s sixtieth birthday.

properties of the anharmonic oscillator in an extended
article in the Annals of Physics in 1970. This work is a
timeless classic, a textbook model for how to do singular
perturbation theory, and it remains one of Barry’s most
highly cited works. Most of the claims of Bender and Wu
were put on a firm footing, and many further facts were
established. For example, it was shown that 𝛽 = 0 is a
third-order branch point and an accumulation point of
singularities. Moreover, Barry obtained sufficient control
on the growth rate of perturbation coefficients to show
that both the Padé and Borel methods were valid to
determine the eigenvalues for nonzero values of 𝛽. A few
years later, with the aid of a dispersion relation derived
using this understanding of the Riemann surfaces of the
eigenvalues, Barry and coauthors proved the formula (2).

Later, several other models of singular perturbation
theory, including the Stark and Zeeman effects, received
similar treatments in thehandsof Barry andhis associates,
especially Yosi Avron and IraHerbst. These gemsprovided
a foundation for developments in singular perturbation
theory and deepened the understanding of many of the
touchstones of quantum mechanics.

Barry has always been quick to recognize others’ good
ideas when they appear and generous in promoting them
in the community of mathematical physicists and beyond.
A very pretty method introduced in that era by Aguilar,
Balslev, and Combes in 1971 came to be called complex
scaling. The original version made use of the dilatation
symmetry and complex analysis to move the essential
spectrum of a Schrödinger operator into the complex
plane, while leaving discrete eigenvalues unaffected. The

unitary group of dilatations can be defined via
(3) [𝑈(𝜃)𝑓] (x) ∶= 𝑒𝜈𝜃/2𝑓 (𝑒𝜃x)
in terms of a real parameter 𝜃. If the scaled potential
energy depends in an analytic way on 𝜃, then the pa-
rameter can be complexified, and it is easy to see that
with a compactness condition on the potential energy
the essential spectrum of the complex-scaled Laplacian
for nonreal 𝜃 is simply rotated in the complex plane.
Meanwhile, isolated eigenvalues are analytic as functions
of 𝜃, but since they are constant for real variations in
𝜃, by unique continuation they are also constant for any
variation of 𝜃, except that they can appear or disappear
when they collide with the essential spectrum, at which
point analytic perturbation theory ceases to apply.

With this procedure the ad hoc tradition in physics
of treating resonances as nonreal eigenvalues somehow
associated with a self-adjoint Hamiltonian became math-
ematically solid and canonical. I cannot do better in
describing complex scaling further than to point to Chap-
ter XIII.10 of Reed-Simon, to which the reader is referred
for further details and context. Barry assiduously pro-
moted this excellent tool for understanding resonances,
evangelizing the technique to physicists and chemists, by
whom it was adopted and used in realistic problems.

I recall in particular when Barry took a delegation of
mathematical physicists to the 1978 Sanibel Workshop
on Complex Scaling, organized by the noted quantum
chemist Per-Olof Löwdin, at which the discussions be-
tween the chemists and the believers in mathematical
methods “of known validity” were quite fruitful and infor-
mative on all sides. Of course, Barry not only recognized,
clarified, and promoted the idea of complex scaling but
made his own fundamental advances in the subject, espe-
cially by greatly extending the set of problems to which
it applied by his discovery that it suffices to perform
complex scaling on an exterior region.

A similar tale could be told of Barry’s recognition of
the importance of the microlocal analysis of tunneling
phenomena by Helffer and Sjöstrand in the 1980s, which
Barry again promoted, clarified, and in certain ways
transformed. But space here is limited, and besides, for
the reader interested in learning more about singular
perturbation theory and resonances, there is an excellent
1991 review article entitled “Fifty years of eigenvalue
perturbation theory,” written by a master of the genre,
Barry Simon himself.

Percy A. Deift
Princeton in the 1970s; Exponential Decay of
Eigenfunctions and Scattering Theory
The 1970s were a very special time for mathematical
physics at Princeton. One can read a lively account of
those days, written by Barry himself, in the July 2012
edition of the Bulletin of the International Association of
Mathematical Physics. The main thrust of the activity

Percy A. Deift is Silver Professor of Mathematics at the Courant
Institute, NYU. His email address is deift@cims.nyu.edu.
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Some of Barry Simon’s students, SimonFest 2006, on
the occasion of Barry Simon’s sixtieth birthday.

was in statistical mechanics, quantum field theory, and
nonrelativistic quantum mechanics. The list of people
who participated in math-phys at Princeton University
in those years as students, postdocs, junior faculty or
senior faculty, or just visitors for a day or two reads like
a who’s who of mathematical physics. Leading the charge
were Arthur Wightman, Elliott Lieb, and Barry Simon. But
there were also Eugene Wigner, Valentine Bargmann, and
Ed Nelson. And in applied mathematics, there was Martin
Kruskal, still flush with excitement from his seminal work
on the Korteweg-de Vries equation, and across the way
at the Institute were Tulio Regge and Freeman Dyson,
doing wonderful things. Barry was a dynamo, challenging
us with open problems, understanding every lecture
instantaneously, writing paper after paper, often at the
seminars themselves, all the while supervising seven or
eight PhD students.

I was one of those students. I had an appointment to
meet with Barry once every two weeks. I would work very
hard preparing a list of questions that I did not know how
to answer. Say there were ten questions; by the end of the
first ten minutes in Barry’s office, the first six questions
were resolved. Regarding questions seven and eight, Barry
would think about them for about two or three minutes
and then tell me how to do them. Regarding questions
nine and ten, Barry would think about them, also for
about two or three minutes, and say, “I don’t know how to
do them. But if you look in such and such a book or paper,
you will find the answer.” Invariably he was right. So in
less than half an hour, all my questions were resolved,
and as I walked out of the door there was the next student
waiting his turn!

Barry’s first PhD student was Tony O’Connor.
O’Connor’s thesis concerned exponential decay for
eigenfunctions 𝜓 of 𝑁-body Schrödinger operators 𝐻,
𝐻𝜓 = 𝜆𝜓, for 𝜆 below the essential spectrum of 𝐻. Here
𝐻 = 𝐻0 +𝑉, where 𝐻0 is the kinetic energy and 𝑉 is the
interaction potential. For Schrödinger operators in one
dimension, such results go back to the nineteenth century,
but for 𝑁 > 1 particles moving in three dimensions,

completely different techniques were necessary. Over
the years many people have worked on the problem,
including, to name a few, Stanislav Merkuriev in the
former Soviet Union, and John Morgan and Thomas and
Maria Hoffmann-Ostenhof in the West. O’Connor had the
idea of using the analyticity of the Fourier transform and
obtained results in the 𝐿2 sense (i.e., 𝑒𝛼| ⋅ |𝜓 ∈ 𝐿2, 𝛼 > 0).
Such bounds are optimal for isotropic decay.

O’Connor’s paper motivated Jean-Michel Combes and
Larry Thomas to introduce an approach that has now
become standard under the general rubric of “boost
analyticity,” and in a set of three papers in the mid-
1970s, Barry further developed these ideas to obtain
pointwise exponential bounds on eigenfunctions under
various assumptions on the asymptotic behavior of the
interaction potential 𝑉, proving eventually that if 𝑉(𝑥)
was bounded below by |𝑥|2𝑚, say, then one obtained
superexponential decay for 𝜓(𝑥),

|𝜓(𝑥)| ≤ 𝑐 𝑒−𝛼|𝑥|𝑚+1 𝑐, 𝛼 > 0.
Schrödinger operators typically involve interaction poten-
tials 𝑉 which are sums of two-body interactions

𝑉(𝑥) = ∑
1≤𝑖<𝑗≤𝑁

𝑉𝑖𝑗(𝑥𝑖 − 𝑥𝑗)

for particles 𝑥𝑖 in ℝ3, 𝑖 = 1,… ,𝑁. Although typically
𝑉𝑖𝑗(𝑦) → 0 as |𝑦| → ∞,

𝑉(𝑥) clearly does not decay if |𝑥| → ∞ in such a way
that 𝑥𝑖 − 𝑥𝑗, say, remains bounded for some 𝑖 ≠ 𝑗. Such
nonisotropy in the potential 𝑉 suggests that isotropic
bounds of the form

|𝜓(𝑥)| ≤ 𝑐𝑒−𝛼|𝑥|

are not optimal amongst all possible bounds.
In a fourthpaperonexponential decay in1978, together

with Deift, Hunziker, and Vock, Barry constructed optimal
nonisotropic bounds for eigenfunctions of the form

|𝜓(𝑥)| ≤ 𝑐𝑒(𝛼,𝑥)

for suitable 𝛼 = (𝛼1,… ,𝛼𝑁), 𝛼𝑖 ∈ ℝ3. The 𝛼’s reflect the
geometry of the channels where

𝑉(𝑥) ↛ 0 as |𝑥| → ∞.
Eventually, in 1982, Agmon showed that for a very

general class of elliptic operators 𝐻 in ℝ3𝑁, there was a
naturally associated Riemannian metric on ℝ3𝑁 such that
eigenfunctions 𝜓,

𝐻𝜓 = 𝜆𝜓,
with 𝜆 below the essential spectrum of 𝐻, satisfied the
bound

|𝜓(𝑥)| ≤ 𝑐𝜖 𝑒−(1−𝜖) 𝜌(𝑥) ∀𝜖 > 0,
where 𝜌(𝑥) is the geodesic distance from 𝑥 to the origin in
ℝ3𝑁 with respect to Agmon’s metric. The Agmon metric
can be used to derive, and so explain, the bounds in the
1978 work of Deift, Hunziker, Simon, and Vock.

The scattering problem in quantum chemistry, going
back to the 1920s, can be stated informally as follows: In a
chemical reaction, do molecules go to molecules? In other
words, suppose in the distant past that the particle system
is described by a collection of noninteracting molecules.
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SimonFest in 2006 for Barry Simon’s sixtieth birthday.
Percy Deift is in the front row, second from the right.

As time goes on, the atoms in the different molecules
begin to interact with each other, and the molecules break
up. At large positive times, is the particle system again
described by molecules?

To be mathematically precise, consider a collection of
atoms

𝑥𝑖 ∈ ℝ3, 𝑖 = 1,… ,𝑁,
with Hamiltonian

𝐻 = 𝐻0 +𝑉 = 𝐻0 + ∑
1<𝑗≤𝑁

𝑉𝑖𝑗 (𝑥𝑖 − 𝑥𝑗) ,

in the center of mass frame. Let 𝐶(1),… ,𝐶(𝑚) be a
decomposition of the atoms into 𝑚 clusters,

𝑚

∑
𝑗=1

#(𝐶(𝑗)) = 𝑁.

Now suppose that for large negative times the clusters
{𝐶(𝑗)} are far apart and in each cluster 𝐶(𝑘) the atoms
are in an eigenstate 𝜓𝑘 of the cluster (read “molecular”)
Hamiltonian, that is,

𝐻(𝑘)𝜓𝑘 = 𝐸𝑘𝜓𝑘, where 𝐻(𝑘) = 𝐻(𝑘)
0 +𝑉(𝑘).

Here 𝐻(𝑘)
0 is the kinetic energy for the cluster and

𝑉(𝑘) = ∑
1≤𝑖≤𝑗≤# (𝐶(𝑘))

𝑥𝑖,𝑥𝑗∈𝐶(𝑘)

𝑉𝑖𝑗 (𝑥𝑖 − 𝑥𝑗)

is the interaction potential for the atoms in the cluster. So
the scattering problem of quantum chemistry becomes
the following: At large positive times, is the particle
system again described by molecules, that is, by some
decomposition of well-separated clusters ̃𝐶(1),… , ̃𝐶(�̃�)

with the atoms in each cluster ̃𝐶(𝑘) in an eigenstate of
the cluster Hamiltonian �̃�(𝑘) (or more precisely, in some
linear combination of such molecular configurations)?

In the physical and mathematical literature, the scat-
tering problem is known as the problem of “asymptotic
completeness” or the “unitarity of the 𝑆-matrix.” Much
work has been done on this problem by many people
over the years, including the time-independent approach
of Faddeev and his school, leading up to the eventual
resolution of the problem in 1987 by Israel Michael Sigal
and Avy Soffer using time-dependent methods pioneered
by Enss.

At the mathematical level, the first task in resolving
the problem is to prove that such molecular states indeed
exist. This boils down to proving that the so-called
wave operators 𝑊(𝐻,𝐻𝑐) exist, where 𝐻 is again the
Hamiltonian for the full system and𝐻𝑐 is the Hamiltonian
for the molecular system corresponding to the cluster
decomposition 𝐶 = {𝐶(1),… ,𝐶(𝑚)}. At the technical level
this is a relatively easy thing to do. To prove asymptotic
completeness, one must show that all states orthogonal
to bound states of the full Hamiltonian 𝐻 are in the linear
span of these molecular wave operators 𝑊(𝐻,𝐻𝑐). This
is a range question, and range questions in mathematics
are generically hard.

Barry is one
of the most

prolific math-
ematicians of

his
generation

In 1978, together with
Deift, Simon introduced a
new class of wave operators,
𝑊(𝐻𝑐, 𝐽𝑐,𝐻), and showed that
asymptotic completeness was
equivalent to proving the exis-
tence of these wave operators.
Here 𝐽𝑐 is an auxiliary func-
tion reflecting the geometry of
the cluster decomposition 𝐶.
In this way the problem of
asymptotic completeness was
transformed froma rangeprob-
lem to a potentially simpler

existence problem, and this is the path that Sigal and
Soffer eventually followed in their resolution of asymp-
totic completeness. As the ranges of the wave operators
𝑊(𝐻,𝐻𝑐) lie in the absolutely continuous space of 𝐻, a
key ingredient in proving asymptotic completeness was
to show that the singular continuous space for 𝐻 was
trivial. This key component was established by Barry
Simon, together with Peter Perry and Israel Michael Sigal,
in seminal work in 1980 using remarkable ideas of Eric
Mourre [2].

On a Personal Note
Barry is one of the most prolific mathematicians of
his generation. It was in the late 1970s, around the
time that we were working on nonisotropic bounds for
eigenfunctions, that I got a glimpse of the speed with
which Barry did things. Soon after Volker Enss introduced
his seminal time-dependent ideas on spectral theory and
scattering theory, a few of us went to Barry’s house in
Edison, New Jersey, to discuss a potential project inspired
by Enss’s work. We spent the afternoon laying out in
detail a list of problems that needed to be addressed and
left in the late afternoon. The next morning Barry came
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From about 1995 to 2000, Barry taught the first term
of Caltech’s required freshman calculus, where he
declared that “epsilon and delta are a calculus
student’s finest weapons.” One year, on the last day,
the students presented him with the boxing gloves
shown.

into the office: Not only had he solved all the problems
on our list, but he had in his hand the first draft of his
subsequent paper [3]! We were overwhelmed. For a young
person like me, this was most discouraging. And I was
doubly discouraged: Barry was younger than I was!

Barry has many fine qualities as a colleague and as
a researcher, but I would like to focus on just one of
them, viz., Barry’s keen sense of fairness and correct
attribution of results. People in orthogonal polynomials
know well Barry’s insistence on calling the recurrence
coefficients for orthogonal polynomials on the circle
Verblunsky coefficients, in recognition of the almost
forgotten seminal work of Samuel Verblunsky. But I
would like to tell a different story. In the early 1980s Barry
was in Australia, where he met up with Michael Berry,
who was also visiting. Berry began telling Barry about
some curious and puzzling calculations he had been
making in quantum adiabatic theory. Barry immediately
understood that what was really going on was a matter
of holonomy, and with characteristic speed he wrote and
sent off a paper to Physical Review Letters, pointedly titled
“Holonomy, the Quantum Adiabatic Theorem, and Berry’s
phase.” In this way, a major discovery that could quite
easily have become known as “Barry’s phase” was fixed
in the literature as “Berry’s phase,” and justly so.
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Lon Rosen
Barry and I were both young pups when we collaborated
in the 1970s. It was an intense and exciting experience
for me, one which I cherish and now take pleasure in
recalling for you. Warning: these personal recollections
have no scientific content. If that’s what you’re looking
for, please see my contribution to the Festschrift in honor
of Barry Simon’s sixtieth birthday.

I must confess that my first meeting with Barry was
far from auspicious. In 1967 I was in my first year of
doctoral studies at the Courant Institute. Feeling isolated,
I was reconsidering my decision not to have chosen
Princeton for graduate school. I asked a friend to arrange
a lunch meeting for me with a typical student of Arthur
Wightman’s. I knew little about the “typical student” who
was chosen (Barry Simon), although I was familiar with his
name because Barry and I had both been Putnam Fellows
in the 1965 competition.

Some typical student! He practically tore my head off.
Whatever I said about my interests or ideas, Barry would
trump it. I’d never met anyone else with such extensive
knowledge, amazing recall, and proofs at the ready. I
still haven’t. Thanks to Barry, I stayed put at Courant.
Fortunately, James Glimm, who was to be my terrific
thesis advisor, soon joined the faculty there. I learned
later that Barry had been going through a rough patch
in his personal and professional life around the time we
met and that the fire-breathing dragon who had me for
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lunch was actually a gentle prince in disguise, if I may be
permitted a fairy tale metaphor.

Three years later I gave a seminar at Princeton on the
subject of higher-order estimates for the 𝑃(𝜙)2 model. At
the conclusion of the seminar Barry showed me a clever
bootstrap trick that quickly established my most difficult
estimate—or at least a weaker but perfectly acceptable
version of it. I was grateful and revised the published
paper accordingly.

Barry’s
imperative to
understand
everything in
the simplest
possible way

This experience was not
unique to me. As many
speakers know, Barry’s
rapid-strike ability could
be unnerving at seminars.
He would sit front row
centre, working on a pa-
per, only to surface with
astute observations, coun-
terexamples, or shorter
proofs. This penchant for
“tricks” arises, it seems
to me, from Barry’s im-
perative to understand
everything in the simplest possible way.

Barry and I both attended the Les Houches Summer
School of 1970. It was there that I gained an appreciation
for Barry’s sense of humour. In particular, we had a lot of
fun putting on a skit which satirized the lecturing styles
and idiosyncrasies of the various celebrated speakers. For
example, when Barry began an impersonation by first
breaking a half dozen chalk sticks into small pieces,
everyone roared, knowing that “Arthur Jaffe” was about
to deliver his next lecture.

Sometimes the humour was (possibly) unintentional.
Here’s a little story which Ed Nelson told me. Barry had
returned from a trip to the former Soviet Union, where he
had great difficulty in arranging for kosher food. It was
apparently necessary for him to haul a suitcase filled with
edibles. “Oh well,” sighed Barry, “I guess everyone has his
cross to bear.”

He would often
come in with a

twinkle in his eye

In 1971 when I
joined Barry in Prince-
ton, we began our
joint research by work-
ing on what I would
call “incremental stuff
using available tech-
niques,” things like
coupling constant an-

alyticity of the 𝑃(𝜙)2 Hamiltonian. One day Arthur
Wightman called us together for a presentation by a
quiet visitor from Italy, Francesco Guerra, whom I barely
knew. Francesco proceeded to the chalkboard and made
some extraordinary claims about the vacuum energy den-
sity in the 𝑃(𝜙)2 model. Barry and I gave each other a
sideways look as if to say, “he’s got to be kidding.” He
wasn’t! Francesco’s short proofs were stunning. The irony
was not lost on us that they were based on the Euclidean
approach of Ed Nelson of Princeton University. In any
case, that was the moment that the Euclidean Revolution

Barry Simon in Bangkok (ca. 2003).

began for Barry and me. The three of us (GRS) entered a
long and fruitful collaboration exploring and exploiting
the parallels between the 𝑃(𝜙)2 field theory model and
classical statistical mechanics. As usual, Barry snatched
up the new ideas like a dog with a bone.

During the GRS period, Barry had numerous other
projects on the go, such as his research in mathematical
quantum mechanics and the Reed-Simon magnum opus.
Thank goodness he was devoting only a fraction of his
time to GRS, whereas I was on it full time. Otherwise,
I would never have been able to keep up with him and
contribute my fair share. Barry’s joy in doing research
was infectious. He would often come in with a twinkle in
his eye and say something like, “While I was standing in
the supermarket line, look what I discovered!” Barry was
always appreciative of my efforts and extremely generous
to others. I learned a tremendous amount from him both
directly during our collaboration and in subsequent years
from his prodigious published output.

Jürg Fröhlich
Barry Simon and Statistical Mechanics
Well, this is aboutmymentor and friendBarry Simon! I first
met Barry at a summer school on constructive quantum
field theory and statistical mechanics at Les Houches,
France, in 1970. We were only twenty-four years old at
the time, and I had just started my life as a PhD student
of Klaus Hepp, while Barry, a former PhD student of the
late Arthur S. Wightman, was already a “Herr Doktor”
and—if my memory is correct—an assistant professor
at Princeton University. As I wrote on the occasion of
his sixtieth birthday celebrations [1], Barry would usually
beat me in almost everything! To start with, he was born
two and a half months before me.

At Les Houches, the late Oscar E. Lanford III lectured
on general functional analysis, including measure theory

Jürg Fröhlich is professor emeritus of the Department of Physics
at the ETH, Zürich. His email address is juerg@phys.ethz.ch.
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and the theory of operator algebras, tools rightly thought
to be essential to understanding quantum theory and
statistical mechanics. Besides Barry andme, Alain Connes
was a student at that school. Barry and Alain were soon
engaged in a competition to simplify Oscar’s proofs; Barry
would usually win—not only in mathematics but also in
the consumption of food.

Our common mentor and friend, the late Edward
Nelson, wrote about Barry [1]: “In the late 1960s, Barry
was a graduate student in physics at Princeton and
attended some courses I taught. I soon learned that I
did not need to prepare with great thoroughness; it was
enough to get things approximately right and Barry from
where he was sitting would tell us how to get them
precisely right. I miss Barry.” Well, Barry and I miss Ed!

My next encounter with Barry was in 1972 when he
taught a graduate course on quantum field theory in
the “3ième cycle” of French-speaking Switzerland. That
course was the basis for his 𝑃(𝜙)2-book, which is still
remembered in the community. This is perhaps because it
contains those famous “Fröhlich bounds” or, more likely,
because it is written in a very pedagogical manner—
indeed, one of Barry’s outstanding strengths was and still
is to being able to write mathematical prose in a very
clear, pedagogical style.

In the fall of 1974 I accepted the offer of an assis-
tant professorship at the mathematics department of
Princeton University which had been prepared by Arthur
Wightman and Barry Simon. Major benefits of having had
Barry as a colleague were that I never had to submit
a grant proposal to the NSF; Barry’s proposal not only
covered his own needs but also the ones of the late
Valja Bargmann and me, and should one successfully
collaborate with him, he would always write the paper
(except for appendices on tedious technicalities, such as
cluster expansions, which he gracefully assigned to his
collaborators).

Barry needed only
roughly 5 percent

of the time
ordinary mortals
need to write a

paper

Barry needed only
roughly 5 percent of
the time ordinary mor-
tals need to write
a paper. He did his
writing while listening
to seminar talks. Al-
though he appeared to
be absorbed in his ac-
tivity (carried out by
moving his left hand
along rather peculiar
trajectories), he would
nevertheless be able to

point out errors to the lecturer or ask relevant questions
at the end. Barry was simply brilliant in “multitasking.”

Letme briefly describe two of our joint papers. The first
one is entitled “Pure states for general 𝑃(𝜙)2-theories:
Construction, regularity and variational equality” and
was published in the Annals of Mathematics in 1977.
In this paper, ideas and concepts from classical sta-
tistical mechanics were transferred to Euclidean field
theory with the purpose of learning something new about

the latter. General concepts were illustrated on simple
examples of Euclidean field theory in two dimensions,
which, mathematically, may be defined as generalized
stochastic processes—more precisely, Markovian random
fields—over ℝ2 constructed as perturbations of Gaussian
processes by local multiplicative functionals. From such
processes interacting scalar quantum field theories on
two-dimensional Minkowski space can be reconstructed,
furnishing examples of what has become known as con-
structive quantum field theory. CQFT was first advocated
by Arthur Wightman in the early 1960s with the purpose
of showing that quantum theory and the special theory
of relativity are compatible with each other, and was
subsequently pursued by Edward Nelson, James Glimm,
Arthur Jaffe, and their followers.

The modern mathematically rigorous approach to sta-
tistical mechanics was developed by, among many other
people, Roland L. Dobrushin, Oscar E. Lanford, and, most
importantly, David Ruelle. Our paper is unthinkable with-
out their work andwithout the discoveries of K. Symanzik,
E. Nelson, F. Guerra, L. Rosen, and B. Simon in Euclidean
field theory, some of whose works are classics. They had
shown that in the Euclidean region (time purely imaginary)
of complexified Minkowski space, a quantum field theory
of Bose fields looks like a model of classical statistical
mechanics. In my paper with Barry this fact is exploited
in an essential way.

We were to “win the jackpot” with the paper “Infrared
bounds, phase transitions and continuous symmetry
breaking,” which was the result of joint work with our
friend Tom Spencer and was published in Communica-
tions in Mathematical Physics in 1976.1 Barry, Tom, and
I decided to attempt to understand phase transitions
accompanied by the spontaneous breaking of continuous
symmetries and long-range correlations (i.e., a divergent
correlation length), in models of classical lattice spin sys-
tems and lattice gases. We exploited ideas from quantum
field theory; in particular, we discovered an analogue of
the so-called Källen-Lehmann spectral representation of
two-point correlation functions in quantum field theory.
For this representation to hold true it is necessary that the
model under scrutiny satisfy the Osterwalder-Schrader
positivity, also called reflection positivity, a property origi-
nating in axiomatic quantum field theory (as described in
well-known books by Streater and Wightman and by Jost).

Here is an example: With each site 𝑥 of the lattice
ℤ𝑑 we associate a random variable 𝑆𝑥 ∈ ℝ𝑁, a classical
“spin,” whose a priori distribution is given by a probability
measure, 𝑑𝜇(⋅) on ℝ𝑁, invariant under rotations of ℝ𝑁;
for instance,
(4) 𝑑𝜇(𝑆) = const. 𝛿(|𝑆|2 − 1)𝑑𝑁𝑆.
Let Λ be a finite cube in ℤ𝑑. The energy of a configuration,
𝑆Λ ∶= {𝑆𝑥}𝑥∈Λ, of “spins” is given by a functional (called
“Hamiltonian”),
(5) 𝐻(𝑆Λ) ∶= − ∑

𝑥,𝑦∈Λ
𝐽(𝑥 − 𝑦)𝑆𝑥 ⋅ 𝑆𝑦.

1At the beginning of my career I was privileged to have several
mentors, among whom Tom was undoubtedly the most important
one!
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Birmingham, AL, Meeting on Differential Equations,
1983. Back row: Fröhlich, Yajima, Simon, Temam, Enss,
Kato, Schechter, Brezis, Carroll, Rabinowitz. Front row:
Crandall, Ekeland, Agmon, Morawetz, Smoller, Lieb,
Lax.

Here 𝐽(𝑥) is a function in ℓ1(ℤ𝑑) assumed to be reflection-
positive and invariant under permutations of lattice
directions. By a theorem of Bochner, these properties
imply that it has an integral representation,

(6) 𝐽(𝑥1, 𝑥) = ∫
1

−1
𝜆|𝑥1|−1𝑒𝑖𝑘⋅𝑥𝑑𝜌(𝜆, 𝑘), 𝑥1 ≠ 0,

with 𝑥 = (𝑥2,… , 𝑥𝑑), where 𝑑𝜌(𝜆, 𝑘) is a positive measure
on [−1, 1] × 𝕋𝑑−1, for example, 𝐽(𝑥) = 𝛿|𝑥|,1. In (5) we

impose periodic boundary conditions at the boundary
of Λ. The distribution of configurations 𝑆Λ of “spins” in
thermal equilibrium at inverse temperature 𝛽 is given by
the Gibbs measure
(7) 𝑑𝑃𝛽(𝑆Λ) ∶= 𝑍−1

𝛽,Λ𝑒𝑥𝑝[−𝛽𝐻(𝑆Λ)]∏
𝑥∈Λ

𝑑𝜇(𝑆𝑥),

where 𝑍𝛽,Λ is a normalization factor (called “partition
function”). Let ⟨ ⋅ ⟩𝛽,Λ denote an expectation with respect
to 𝑑𝑃𝛽. For “wave vectors” 𝑘 in the lattice dual to Λ,
we define 𝜔𝛽,Λ(𝑘) to be the Fourier transform of the
correlation function ⟨𝑆0 ⋅ 𝑆𝑥⟩𝛽,Λ, 0, 𝑥 ∈ Λ.

Simon, Spencer, and I proved that

(8) 0 ≤ 𝜔𝛽,Λ(𝑘) ≤
𝑁

2𝛽( ̂𝐽(0) − ̂𝐽(𝑘))
for 𝑘 ≠ 0,∀𝛽,

where ̂𝐽(𝑘) is the Fourier transformof 𝐽(𝑥), 𝑥 ∈ Λ. This so-
called “infrared bound” is inspired by the Källen-Lehmann
representation of two-point functions in canonical rela-
tivistic quantum field theory. The realization that (6)
implies the upper bound in (8) is the basic result in our
work. It is then an exercise to show that if the “coupling
function” 𝐽(⋅) is such that
(9) |Λ|−1 ∑

𝑘≠0
[ ̂𝐽(0) − ̂𝐽(𝑘)]−1 ≤ const.,

uniformly in Λ, then in the thermodynamic limit Λ ↗ ℤ𝑑,
phases with broken 𝑂(𝑁)-symmetry coexist and are
permuted among themselves under the action of the

symmetry group 𝑂(𝑁), provided 𝛽 is large enough. (By
(4), ⟨|𝑆0|2⟩𝛽,Λ = 1; this and (8), (9) imply that the weight
of the mode at 𝑘 = 0 in 𝜔𝛽,Λ(𝑘) is ∝ |Λ|.) For small 𝛽,
however, the Gibbs state is well known to be unique.

It turns out that the bound (8) hasmany further applica-
tions. It is an important ingredient in a beautiful analysis
of critical behavior in the Ising model (by Aizenman,
Duminil-Copin, and Sidoravicius) and in showing that the
large-distance scaling limit of the nearest-neighbor Ising
and the classical XY-model isGaussian in dimension 𝑑 > 4
(“triviality of 𝜆𝜙4

𝑑-theory” in 𝑑 ≥ 4 dimensions); see [2],
[3].

In 1980 Barry proved a correlation inequality, some-
times referred to as the “Simon-Lieb inequality,” useful
to establish decay of correlations in models of classical
ferromagnetic lattice spin systems, e.g., the one sketched
above with 𝑁 = 1 or 2. Two years later, the basic idea ex-
pressed in his inequality became a very useful ingredient
in the analysis of multiscale problems, such as Anderson
localization (as in work by Tom Spencer and me).

To conclude, letme draw the reader’s attention to Barry
Simon’s book The Statistical Mechanics of Lattice Gases.

References
[1] math.caltech.edu/SimonFest/stories.html
[2] M. Aizenman, Geometric analysis of 𝜙4-fields and Ising

models, Commun. Math. Phys. 86 (1982), 1–48.
[3] J. Fröhlich, On the triviality of 𝜆𝜙4

𝑑-theories and the approach
to the critical point in 𝑑 ≥ 4 dimensions, Nucl. Phys. B 200
(1982), 281–296.

Mike Reed
On Barry Simon
When people ask, “How long did it take for you and
Barry Simon to write those four volumes of Methods of
Modern Mathematical Physics?” I usually say, “About ten
years,” since we started in the late 1960s when Barry
was a graduate student and I was a lecturer at Princeton,
and we finished in the late 1970s. Writing those books
took 50 percent of my research time for ten years but
only 10 percent of Barry’s research time, and that wasn’t
because I contributed more—far from it. The reason is
that no one works faster than Barry. He instantly sees the
the significance of new ideas (whether in mathematics or
physics), understands the technical structures necessary
to bring the ideas to fruition, and immediately starts
writing.

Barry’s legendaryspeedsometimesgothim into trouble.
I remember going to seminars at Princeton with Barry
carrying new preprints frommore senior mathematicians.
As the seminar proceeded, Barry would read the preprint,
absorb the idea, understand the correct machinery to
prove a stronger result, and begin writing. No one is more
generous than Barry at giving credit to others; he always
does and did. Nevertheless, when Barry’s paper with a
stronger result and a better proof would appear before

Mike Reed is professor and Bass Fellow in Mathematics at Duke
University. His email address is reed@math.duke.edu.
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Barry Simon and Michael Reed, Durham, NC, 2007.

the original result, the preprint’s author would sometimes
have hard feelings. These feelings would usually dissipate
when he or she actually met Barry and discovered how
open and generous he is.

We wrote the books because we saw that the physics
of quantum mechanics and quantum field theory raised
deep and interesting analysis questions. Of course our
ancestors knew this too. But we saw how hard it was
for mathematicians to understand the issues and fully
engage because it was so difficult to read the physics
literature and translate the ideas and computations into
mathematical questions. Originally, we were going to
write one small volume that would give the functional
analysis background followed by short chapters introduc-
ing mathematicians to problems in modern physics. But
we were driven by Barry’s deep knowledge and intuition
about physics and our shared enthusiasm to do and say
more, and the result is the four volumes that we wrote.

We had a terrific time! This was long ago, so our
handwritten manuscripts were typed. Then we would
take the typed manuscript, usually 500–700 pages, and
read it aloud. This was the only way to go slowly enough to
check the English, the mathematics, and the physics. One
would read, both would think, and the other would write
down corrections. Typically it took three weeks full time
to read a manuscript. For a couple of them, I lived with

He respects others,
whatever their
talent, whatever
their station in life

Barry. We’d get up
in the morning, get
to work, and give up
when we were tired in
the evening. We were
blessed by the toler-
ance and good cooking
of Barry’s wife, Martha.
It was very rare that
we’d be irritated or

angry at each other, because we both have strong person-
alities that are not easily troubled and we were completely
focused on the mathematics and the science. We did all
the problems in all the volumes, except the starred ones
that we sure were correct but couldn’t immediately see
how to do.

Of course, we were pleased and proud that so many
colleagues and students found our books useful. We both
still teach out of them and field email questions about
the problems. Since we were so young when they were
written, we got lots of funny remarks at conferences from
mathematicians who didn’t know us, such as, “You can’t
be the Simon who wrote those books; you’re too young,”
and, “Hah! I always thought that Reed was Simon’s first
name.”

There are lots of things to celebrate about Barry Simon:
his stupendous achievements, his many students, his
sense of humor, his generosity to colleagues. I celebrate
his deep sense of common humanity with other human
beings. He respects others, whatever their talent, whatever
their station in life, and this sense of common humanity
makes him very special.

This article will continue next month with contribu-
tions by S. Jitomirskaya, Y. Avron, D. Damanik, J. Breuer,
Y. Last, and A. Martinez-Finkelshtein.

The Leroy P. Steele Lifetime Achievement
2016 Barry Simon
2015 Victor Kac
2014 Phillip A. Griffiths
2013 Yakov G. Sinai
2012 Ivo M. Babuška
2011 John W. Milnor
2010 William Fulton
2009 Luis Caffarelli
2008 George Lusztig
2007 Henry P. McKean
2006 Frederick W. Gehring, Dennis P. Sullivan
2005 Israel M. Gelfand
2004 Cathleen Synge Morawetz
2003 Ronald Graham, Victor Guillemin
2002 Michael Artin, Elias Stein
2001 Harry Kesten
2000 Isadore M. Singer
1999 Richard V. Kadison
1998 Nathan Jacobson
1997 Ralph S. Phillips
1996 Goro Shimura
1995 John T. Tate
1994 Louis Nirenberg
1993 Eugene B. Dynkin
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Barry Simon’s Students at Princeton
Anthony O’Connor, 1972
Jay Rosen, 1974
Robert Israel, 1975
Percy Deift, 1976
Evans Harrell II, 1976
George Hagedorn, 1978
Mark Ashbaugh, 1980
Antti Kupiainen, 1980
Steven Levin, 1980
Peter Perry, 1981
Keith Miller, 1982

Barry Simon’s Students at the California Institute
of Technology

Byron Siu, 1984
Nestor Caticha Alfonso, 1985
Barton Huxtable, 1987
Kristiana Odencrantz, 1987
Clemens Glaffig, 1988
Askell Hardarson, 1988
John Lindner, 1989
Vojkan Jaksic, 1992
Yunfeng Zhu, 1996
Alexander Kiselev, 1997
Andrei Khodakovsky, 1999
Rowan Killip, 2000
Andrej Zlatos, 2003
Irina Nenciu, 2005
Mihai Stoiciu, 2005
Manwah Wong, 2009
Rostyslav Kozhan, 2010
Anna Maltsev, 2010
Milivoje Lukic, 2011
Brian Zachary Simanek, 2012
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The Association for Women in Mathematics (AWM) established the 
Emmy Noether Lectures in 1980 to honor women who have made 
fundamental and sustained contributions to the mathematical 
sciences.  In April 2013, this one-hour expository lecture was 
renamed AWM–AMS Noether Lecture.  The first jointly sponsored 
lecture was held in January 2015 at the Joint Mathematics Meetings 
(JMM) in San Antonio, Texas.  Emmy Noether was one of the great 
mathematicians of her time, someone who worked and struggled 
for what she loved and believed in.  Her life and work remain a 
tremendous inspiration.

The mathematicians who have given the Noether Lectures in the 
recent past include:  Karen Smith, Wen-Ching Winnie Li, Georgia 
Benkart, Raman Parimala, Barbara Keyfitz, Susan Montgomery. 
Additional past Noether lecturers can be found at https://sites. 
google.com/site/awmmath/programs/noether-lectures/ 
noether-lecturers.

The letter of nomination should include a one-page outline of the 
nominee’s contribution to mathematics, giving four of her most 
important papers and other relevant information. Nominations 
must be submitted by October 15, 2016 and will be held active for 
three years.

The nomination procedure is described here: https://www.sites. 
google.com/site/awmmath/programs/noether-lectures.

If you have questions, call 703-934-0163 or email awm@awm-math.org.
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William Yslas Vélez is a professor in the Department of Mathematics at University of Arizona. Thomas H. Barr is AMS special projects 
officer. Colleen A. Rose is AMS survey analyst.

Report on the 2014–2015 
New Doctoral Recipients

William Yslas Vélez, Thomas H. Barr and Colleen A. Rose

This report presents a statistical profile of recipients of doctoral degrees awarded by departments in the mathematical 
sciences at universities in the United States during the period July 1, 2014 through June 30, 2015. Information in this 
report was provided by 312 of the 318 doctoral-granting departments surveyed, with additional information provided 
by the individual new doctoral recipients. The report includes an analysis of the fall 2015 employment plans of 2014–15 
doctoral recipients and a demographic profile summarizing characteristics of their citizenship status, gender, and 
racial/ethnic group.

Detailed information, including tables which traditionally appeared in this report, is available on the AMS website at 
www.ams.org/annual-survey/survey-reports.

In mathematical sciences 1,901 PhDs were awarded by 286 
doctoral-granting departments; 26 departments awarded no 
doctoral degrees. This year’s count represents the first decline in 
the number of PhDs awarded since 2001–02.

The highest percentage, 34% (652) of the new PhDs had a 
dissertation in statistics/biostatistics, followed by algebra/number 
theory with 14% (268) and applied mathematics with 12% (221).

Comparing PhDs awarded in 2014–15 to 2013–14 the number of 
PhDs awarded: 

 • Decreased about 1% from 1,926 to 1,901. Of the 286
departments that responded both this year and last year the
number of PhDs awarded decreased to 1,863 from 1,925

 • Decreased in all groups except Math Public Large, Math Public
Small, and Biostatistics

 • Decreased 19% in Math Private Small and 14% in Applied Math

 • Increased 5% in Math Public Large and 19% in Biostatistics

 • Math Public Small awarded the same number of PhDs as last

year

Doctoral Degrees Awarded

Figure A.1: Number and Percentage of 
Degrees Awarded by Department Grouping*

Total Degrees Awarded: 1,901 
*See page 765 for a description of the department groupings.

http://www.ams.org/annual-survey/survey-reports
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Figure E.2: US Employed by 
Type of Employer

Figure E.1: Employment Status

 • 50% (726) of those who are employed in the US are US citizens, 
down from 53% last year.

 • 78% (718) of non-US citizens whose employment status is known 
are employed in the US, the remaining 208 non-US citizens are 
either employed outside of the US or are unemployed.

 • 9% (141) of the new PhDs who are employed are working at the 
institution that granted their degree, up from 8% last year. These 
individuals constitute 16% of total US academic employed.

 • 56% of those still seeking employment in the US are US citizens.

 • US academic hiring decreased 7% to 864 compared to 926 
last year.

 • Government hiring increased 14% (from 77 to 88); all 
doctoral-granting groups except Math Public Large, Math 
Private Large, and Applied Math showed an increase in the 
number of PhDs taking positions in this sector. 

The overall US unemployment rate for the new doctoral recipients is 6.1%, essentially the same as the 2013–14 rate. (Details 
on the calculations are on page 764.) The employment plans are known for 1,754 of the 1,901 new doctoral recipients. The 
number of new doctoral recipients employed in the US is 1,444, up 2% from last year’s number of 1,412. Among those new 
PhDs employed in Doctoral Math departments, 75% are in postdoc positions, up from 71% last year.  The number of new PhDs 
taking positions in Business & Industry has increased to 492 this year compared to 409 last year. All groups except Math Public 
Small showed an increase in Business & Industry, and 43% of the increase was accounted for by the Math Public Large Group.

Employment

 *Includes all Math Public, Math Private, and Applied Math departments.
**Other Academic consists of departments outside the mathematical sciences    
   including numerous medical-related units.

Figure A.2: New PhDs Awarded by Group

Comparing PhDs awarded in 2014–15 with those awarded in 2004–05:

 • PhDs awarded have increased more than 56% over the last 10 years.

 • Degrees awarded by Doctoral Math and by Statistics/Biostatistics combined have increased 48% and 79%, 
respectively. 
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Of the US citizens whose employment status is known, 
88% (726) are employed in the US, and of these:

 • 31% are employed in PhD-granting departments

 • 37% are employed in all other academic 
categories

 • 32% are employed in government, business 
and industry

 • 22% of the new PhDs in postdoc positions are employed outside the US; last year, this percentage was 24%. 

 • 75% of the new PhDs employed in Doctoral Math departments are in postdoc positions, up from 71% last year. 

Figure E.5: New PhDs Employment by Citizenship, Type of Position and Type of Employer

 • Total known to be employed: 1,649 

 • 37% (603) of the new PhDs that are employed are reported 
to be in postdoc positions, down slightly from 626 in 
2013–14.

 • 59% of the new PhDs awarded by the Math Private Large group are employed in postdocs, while only 18% of new 
PhDs awarded by the Math Public Small group and 18% of PhDs awarded by the Biostatistics group are in postdocs.

 • 51% of the new PhDs having US academic employment are in postdocs, up from 48% last year.

Figure E.3: Employment in the US 
by Type of Employer and Citizenship 

Total: 1,444

  * Includes all Math sciences departments plus other academic and research institutes/nonprofit. 
**Includes all Math Public, Math Private, and Applied Math departments.
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Figure E.4: PhDs Employed in Postdocs  
by Degree-Granting Department Group

     *Includes all Math Public, Math Private, and Applied Math departments.
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Figure E.7: Percentage of Employed New PhDs by Type of Employer

* Includes other academic departments and research institutes/other non-profits.

 • US nonacademic hiring has jumped to 35% (a five-year high), while US academic hiring continues to decrease, 
dropping to 52% (a five-year low).

 • Detailed information on new PhDs employed in the US by degree-granting department group is available on the 
AMS website at www.ams.org/annual-survey.
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Figure E.6: Percentage of New Doctoral Recipents 
Unemployed 2006–15*

Among new doctorates reported to be in the US and 
whose employment status is known:

 • Overall unemployment is 6.5%.

 • 6.7% of US citizens are unemployed, 
compared to 7.2% in fall 2014.

 • 5.4% of non-US citizens are unemployed, 
compared to 4.9% in fall 2014.

 • New doctorates from the Math Public Small 
Group reported the highest unemployment 
rate at 13.1%, up from 5.3% last year.

 • New doctorates from the Biostatistics Group 
reported the lowest unemployment at 1.9%.

Figure E.6 displays the US unemployment rate for new doctorates; details on the calculations are on page 764
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Demographics

Figure D.2: Citizenship of Doctoral Recipients 
 by Degree-Granting Grouping

 • 56% of all the PhDs awarded by the Math Public Large 
group were to US citizens, while only 33% of the PhDs 
awarded by the Statistics group were to US citizens.

 • All groups except Math Public Large, Math Public 
Medium and Statistics awarded more PhDs to Non-US 
citizens than US citizens.

Figure D.1: Gender of Doctoral Recipients 
 by Degree-Granting Grouping

 • Females account for 31% (591) of 1,901 PhDs, down 
from 32% last year.

Gender and citizenship was known for all 1,901 new PhDs reported for 2014–15. The percentage of US citizens is 46%, 
down from 48% last year. Females accounted for 31% of the US citizen total, up from 28% last year. Non-US citizens 
receiving a PhD increased to 54% from 52% last year. 9% (64) of the non-US citizens employed in the US have permanent 
visa status, down from 11% last year.

Figure D.3: Gender of US Citizen Doctoral  
Recipients by Degree-Granting Grouping

 • 49% of the males and 41% of the females are US citizens.

 • Females accounted for 28% of the US citizens. 

 • Among the US citizens: 4 are American Indian or Alaska Native, 
65 are Asian, 20 are Black or African American, 26 are Hispanic 
or Latino, 6 are Native Hawaiian or Other Pacific Islander, 740 
are White, and 19 are of unknown race/ethnicity.

 • Math Public Large awarded the highest number (19) of PhDs to US 
citizen minorities, while Math Public Small awarded the smallest 
number (2), followed by Math Private Large with 3.

Figure D.4: Citizenship of  
New PhD Recipients, 2009–14

Looking at the last six years we see that:

 • The proportion of PhDs awarded to US citizens is at 
a six-year low, 46% (880). While this is a 4% decrease 
from last year, it is a 12% increase from fall 2009–10.

 • Non-US citizen counts continue to increase reaching 
a six-year high of 1,021. While this is a 21% increase 
from fall 2009–10, it represents a 1% increase from 
last year.
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Figure F.2: Females as a Percentage of US Citizen Doctoral Recipients

Female New Doctoral Recipients

 • 42% of those hired by the Bachelor’s Group were women (down from 44% last year) and 26% of those 
hired by the Master’s Group were women (down from 34% last year).

 • 26% of those hired into Research Institutes/Other non-profit positions were women (down from 33% 
last year).

 • 42% of those hired into Government positions were women (up from 34% last year).

 • 63% of the women employed in all doctoral groups are in postdoc positions, compared to 75% of males 
employed in these groups.

After increasing last year to 32%, the proportion of female new doctoral recipients decreased to 31% this year. Of the 

864 new PhDs hired into academic positions, 31% (268) were women, down from 32% last year. Twenty-five percent of 

those hired into postdoc positions were women, with 45% of the women in postdocs being US citizens, up from 43% 

last year. The US unemployment rate for females is 5.0%, compared to 6.6% for males and 6.1% overall. 

 * Females as a percentage of total hires by the department grouping.

Figure F.1: Females as a Percentage of New Doctoral Recipients   
Produced by and Hired by Department Grouping

Department 
Grouping

Females 
Produced

Females 
Hired

Math Public Large  105   24

Math Public Medium    86   16

Math Public Small    64   13

Math Private Large    40     9

Math Private Small      23     9

Applied Math    49     8

Statistics  124   21

Biostatistics  100   15

Total  591 115

Table F.1: Number of Female New
Doctoral Recipients Produced by 

and Hired by Department Groupings
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This section contains information about new doctoral recipients in 58 statistics and 47 biostatistics departments. 
Statistics and biostatistics departments produced 538 new doctorates, of which all had dissertations in statistics/
biostatistics. This is a 4% increase in the number reported for fall 2014, which was 519. In addition, Math Public, Math 
Private and Applied Math departments combined had 113 PhD recipients with dissertations in statistics. 36% (191) of 
the new PhDs awarded by statistics and biostatistics departments are US citizens (while in the other groups combined, 
51% are US citizens). The US unemployment among this group of new PhDs is 3.1%, up from 2.5%.

PhDs Awarded by Statistics and Biostatistics Departments

 • 28% of all mathematical sciences 
PhDs awarded were in statistics/
biostatistics.

 • Females account for 36% of 
statistics and 52% of biostatistics 
PhDs awarded.

 • Females accounted for 42% of 
the 538 PhDs in Statistics and 
Biostatistics, compared to Doctoral 
Math, where 27% are female.

 • 37% of Statistics/Biostatistics US 
citizen PhD recipients are females, 
while in Doctoral Math 25% of the 
US citizens are females.

 • 3.1% of Statistics/Biostatistics PhDs are unemployed 
compared to 7.3% among Doctoral Math. This is up 
from 2.5% in 2013–14.

 • Unemployment among new PhDs with dissertations 
in statistics/biostatistics is 3.4%, up from 2.6%. 
Among all other dissertation groupings, 6.2% are 
unemployed.

 • 49% of Statistics/Biostatistics PhDs are 
employed in Business/Industry, compared 
to 29% in Math.

 • 43% of those hired by Statistics and 
Biostatistics were females, compared to 
23% in Math.

Figure S.3: Citizenship of  
PhD Recipients from  

Statistics/Biostatistics Departments
Figure S.1:  PhDs Awarded by

Statistics/Biostatistics Departments

Figure S.2: Gender of  
PhD Recipients from  

Statistics/Biostatistics Departments

Figure S.4: Employment Status of  
PhD Recipients from 

 Statistics/Biostatistics Departments

Figure S.5: US-Employed PhD Recipients 
from Statistics/Biostatistics Departments  

by Type of Employer

Total PhDs Awarded: 538 

Total US Employed: 437

*Other Academic consists of departments outside the mathematical sciences    
   including numerous medical-related units.
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Information from the Employment Experiences of New Doctorates (EENDR) Survey

This section contains additional information on employment gathered from a subset of the 2014–15 new PhDs on the 
EENDR Survey. It expands on the details of employment which are not available through the departments. 

The EENDR survey was sent to the 1,686 new PhDs for which departments provided current contact information 
by early October of 2015. Of these individuals, 823 (49%) responded. The employment status is known for 817 of 
these individuals; the US unemployment among this group is 2.4%. Of the 793 who reported being employed, 29% 
indicated they were actively looking for new employment.

Figure EE.1: EENDR Respondents 
Reporting Permanent 

US Employment by Sector

Figure EE.2: EENDR Respondents 
Reporting Temporary 

 US Employment by Sector

Of the 357 permanently employed:

 • 35% are women. 

 • 58% of those reporting academic 
employment hold tenured/
tenure-track positions (down 
from 71% last year).

Of the 341 temporarily employed:

 • 30% are women. 

 • 47% were unable to find a 
suitable permanent position 
(up from 43% last year).

 • 76% are employed in postdocs 
and 40% of these reported 
they could not find a suitable 
permanent position.

Figure EE.3. EENDR Respondents 
Employed Outside the US 

by Sector

Of the 95 employed outside the US:

 • 26% are women.

 • 34% are US citizens.

 • 76% are employed in postdocs.

* Includes research institutes and other non-profits. * Includes research institutes and other non-profits. * Includes research institutes and other non-profits.

A comparison of the employment status of EENDR respondents employed in the US over the last five years, reveals that: 

 • 51% of those employed for fall 2015 are in permanent positions. While this is lower than the proportion 
reported for fall 2013, it is higher than the low of 44%.

 • The proportion of those in temporary positions is the same as last year (51%), but lower than the five-year 
high of 56%.

 • 47% of those holding temporary positions were unable to find suitable permanent positions. While this is up 
from last year, it is lower than the five-year high of 52%.

 • 40% of those holding postdoc positions were unable to find suitable permanent positions. This figure is up six 
percentage points from 2013–14 five-year low of 34%.

Table EE.1: Number and Percentage of EENDR Respondents Employed in the US by Job Status



762    Notices of the AMs VoluMe 63, NuMber 7

2015 Annual Survey of the Mathematical Sciences in the US

Information from the Employment Experiences of New Doctorates (EENDR) Survey

  PhD      
 Year Min Q1 Median Q3 Max
 Total (167 male/80 female)
 2015 M 24.0 50.0 54.0 60.0 101.0
 2015 F 32.0 50.0 57.0 65.5 110.0
 One year or less experience (147 male/76 female)
 2015 M 24.0 50.0 54.2 61.0 101.0
 2015 F 32.0 50.3 57.5 65.5 110.0

Academic Teaching/Teaching and Research
9–10-Month Starting Salaries*

(in thousands of dollars)

Academic Postdoctorates Only*
9–10-Month Starting Salaries

(in thousands of dollars)
 PhD      
 Year Min Q1 Median Q3 Max
 Total (72 male/26 female)
 2015 M 33.6 50.0 57.0 60.3 84.0
 2015 F 40.0 54.0 61.0 69.6 80.0
 One year or less experience (68 male/26 female)
 2015 M 33.6 50.0 57.0 61.1 84.0
 2015 F 40.0 54.0 61.0 69.6 80.0
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 * Includes postdoctoral salaries.  * A postdoctoral appointment is a temporary position primarily intended to provide  
     an opportunity to extend graduate training or to further research experience.

The starting salary figures were compiled from information gathered on the EENDR questionnaires sent to 
1,686 individuals using addresses provided by the departments granting the degrees; 823 individuals responded 
between late October and April. Responses with insufficient data or from individuals who indicated they had 
part-time or non-US employment were excluded. Numbers of usable responses for each salary category are 
reported in the following tables.

Readers should be warned that the data in this report are obtained from a self-selected sample, and inferences from 
them may not be representative of the full population. Detailed information, including boxplots which traditionally 
appeared in this report, is available on the AMS website at www.ams.org/annual-survey/survey-reports.

Starting Salaries of the 2014–2015 Doctoral Recipients

Table EE.2: Percentage of EENDR Respondents Employed 
 in the US by Employment Sector within Job Status

Looking at Table EE.2, we see that 

 • Permanent employment in the academic sector 
continues a downward trend, dropping to a 
five-year low of 44%, whereas employment in 
business/industry continues to climb jumping 
to 48%.

 • Temporary employment has increased slightly 
in both the academic and business/industry 
sectors, while decreasing in government.
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Starting Salaries of the 2014–2015  Doctoral Recipients

 PhD      
 Year Min Q1 Median Q3 Max 
 Total (116 male/58 female)
  2015 M 60.0 94.8 111.0 125.0 160.0
 2015 F 60.0 87.5 106.0 120.0 170.0
 One year or less experience (98 male/43 female)
  2015 M 60.0 92.5 105.5 125.0 160.0
 2015 F 65.0 87.0 105.0 117.5 145.0

 PhD      
 Year Min Q1 Median Q3 Max 
 Total (25 male/11 female)
  2015 M 47.0 80.8 94.3 110.0 116.0 
 2015 F 58.6 61.7 89.0 93.8 130.0
 One year or less experience (23 male/4 female)
 2015 M 47.0 82.4 94.3 110.0 115.0
 2015 F 58.6 62.2 69.2 80.4 96.5

Government
11–12-Month Starting Salaries

(in thousands of dollars)

Business and Industry
11–12-Month Starting Salaries

(in thousands of dollars)

Key to Tables and Graphs. Salaries are those reported 
for the fall immediately following the survey cycle. 
Years listed denote the survey cycle in which the 
doctorate was received—for example, survey cycle 
July 1, 2014–June 30, 2015 is designated as 2015. 
Salaries reported as 9–10 months exclude stipends for 
summer grants or summer teaching or the equivalent. 
M and F are male and female, respectively. Male and 
female figures are not provided when the number of 
salaries available for analysis in a particular category was 
five or fewer. All categories of “Teaching/Teaching and 
Research” and “Research Only” contain those recipients 
employed at academic institutions only.

Graphs. The graphs show standard boxplots 
summarizing salary distribution information for the 
years 2008 through 2015. Values plotted for 2008 
through 2015 are converted to 2015 dollars using the 
implicit price deflator prepared annually by the Bureau 
of Economic Analysis, US Department of Commerce. 
These categories are based on work activities reported in 
EENDR. Salaries of postdoctorates are shown separately.  

They are also included in other academic categories with 
matching work activities.

For each boxplot the box shows the first 
quartile (Q1), the median (M), and the third quartile 
(Q3). The interquartile range (IQR) is defined as  
Q3  –Q1. Think of constructing invisible fences: 1.5 IQR 
below Q1 represents the lower fence and 1.5 IQR above 
Q3 represents the upper fence. Whiskers are drawn 
from Q3 to the largest observation that falls below 
the upper invisible fence and from Q1 to the smallest 
observation that falls above the lower invisible fence. 
Think of constructing two more invisible fences, each 
falling 1.5 IQR above or below the existing invisible 
fences. Any observation that falls between the fences 
on each end of the boxplots is called an outlier and is 
plotted as ¡ in the boxplots. Any observation that falls 
outside of both fences either above or below the box in 
the boxplot is called an extreme outlier and is marked 
as â in the boxplot.

Remarks on Starting Salaries

20152014201320122011201020092008

Sa
la
ry

(in
th
ou

sa
nd

so
f2

01
5
do

lla
rs
)

310
300
290
280
270
260
250
240
230
220
210
200
190
180
170
160
150
140
130
120
110
100
90
80
70
60
50
40
30
20
10
0

20152014201320122011201020092008

Sa
la
ry

(in
th
ou

sa
nd

so
f2

01
5
do

lla
rs
)

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0



764    Notices of the AMs VoluMe 63, NuMber 7

2015 Annual Survey of the Mathematical Sciences in the US

Departmental Groupings and Response Rates

Doctorates Granted 
Departmental Response Rates by Grouping

Math Public Large 26 of 26 including 0 with no degrees

Math Public Medium 40 of 40 including 0 with no degrees

Math Public Small 62 of 64 including 7 with no degrees

Math Private Large 24 of 24 including 0 with no degrees

Math Private Small 29 of 29 including 4 with no degrees

Applied Math 30 of 30 including 1 with no degrees

Statistics 58 of 58 including 5 with no degrees

Biostatistics 44 of 47 including 9 with no degrees

Total 312 of 318 including 26 with no degrees

Remarks on US Unemployment Rate Calculations

In the unemployment calculations provided in this 
report, the individuals employed outside the US have 
been removed from the denominator used in the 
calculation of the rate, in addition to the routine removal 
of all individuals whose employment status is unknown. 
This is a change from Annual Survey Reports prior to 
2009. As a consequence, the unemployment rate now 
being reported more accurately reflects the US labor 
market experienced by the new doctoral recipients. This 
change tends to increase the rate of unemployment over 
that reported in prior years.

Another small change from prior years is that, those 
individuals reported as not seeking employment have 
also been removed from the denominator. The number 
of individuals so designated is small each year, and the 
impact of this change is to produce a slight increase in 
the rate over that reported in prior years.

The unemployment rates for years prior to 2009 
shown in this report have been recalculated using this 
method. One can view a comparison of the unemployment 
rates using the earlier method and the currentmethod 
by visiting the AMS website at www.ams.org/annual-
survey/surveyreports.html. 

Starting with reports on the 2012 AMS-ASA-IMS-MAA-
SIAM Annual Survey of the Mathematical Sciences, the 
Joint Data Committee has implemented a new method 
for grouping the doctorate-granting mathematics 
departments.  These departments are first grouped 
into those at public institutions and those at private 
institutions.  These groups are further subdivided based 
on the size of their doctoral program as reflected in the 
average annual number of PhDs awarded between 2000 
and 2010, based on their reports to the Annual Survey 
during this period. Furthermore, doctorate-granting 

departments which self-classify their PhD program as 
being in applied mathematics will join with the other 
applied mathematics departments previously in Group 
Va to form their own group. The former Group IV will 
be divided into two groups, one for departments in 
statistics and one for departments in biostatistics.

For further details on the change in the doctoral 
department groupings, see the article in the October 
2012 issue of Notices of the AMS at www.ams.org/
notices/201209/rtx120901262p.pdf. 

Department Grouping Response Rates

Mathematics Departments

University of Oklahoma
Utah State University

As of press time for this issue of Notices, the 
following departments had not responded to the 
survey. Therefore, any PhDs which may have been 
awarded by these departments are not included in 
this report.

Biostatistics Departments

University of Cincinnati, Medical College
University of Illinois at Chicago
University of Louisville
University of South Carolina

http://www.ams.org/annual-survey/surveyreports.html
http://www.ams.org/annual-survey/surveyreports.html
http://www.ams.org/notices/201209/rtx120901262p.pdf
http://www.ams.org/notices/201209/rtx120901262p.pdf
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Department Groupings

In this report, Mathematical Sciences departments 
are those in four-year institutions in the US that refer 
to themselves with a name that incorporates (with a few 
exceptions) “Mathematics” or “Statistics” in some form.  
For instance, the term includes, but is not limited to, 
departments of “Mathematics,” “Mathematical Sciences,” 
“Mathematics and Statistics,” “Mathematics and 
Computer Science,” “Applied Mathematics,” “Statistics,” 
and “Biostatistics.” Also, Mathematics (Math) refers to 
departments that (with exceptions) have “mathematics” 
in the name; Statistics refers to departments that 
incorporate (again, with exceptions) “statistics” in the 
name but do not use “mathematics.”  The streamlining 
of language here militates against the possible objection 
to foreshortening the full subject names. 

Starting with reports on the 2012 AMS-ASA-IMS-MAA-
SIAM Annual Survey of the Mathematical Sciences, the 
Joint Data Committee implemented a new method for 
grouping doctorate-granting Mathematics departments.  
These departments are first grouped into those at public 
institutions and those at private institutions.  These 
groups are further subdivided based on the size of their 
doctoral program as reflected in the average annual 
number of PhDs awarded between 2000 and 2010, based 
on their reports to the Annual Survey during that period. 

For further details on the change in the doctoral 
department groupings, see the article in the October 
2012 issue of Notices of the AMS at www.ams.org/
journals/notices/201209/rtx120901262p.pdf.

Math Public Large consists of departments with the highest annual rate of production of PhDs, ranging between 7.0 and 24.2 per year.
Math Public Medium consists of departments with an annual rate of production of PhDs, ranging between 3.9 and 6.9 per year.
Math Public Small consists of departments with an annual rate of production of PhDs of 3.8 or less per year.
Math Private Large consists of departments with an annual rate of production of PhDs, ranging between 3.9 and 19.8 per year.
Math Private Small consists of departments with an annual rate of production of PhDs of 3.8 or less per year.
Applied Mathematics consists of doctoral-degree-granting applied mathematics departments.
Statistics consists of doctoral-degree-granting statistics departments.
Biostatistics consists of doctoral-degree-granting biostatistics departments.
Masters contains US departments granting a Master’s degree as the highest graduate degree.
Bachelors contains US departments granting a Baccalaureate degree only.
Doctoral Math contains all US math public, math private, and applied math mathematics departments granting a PhD as the highest 

graduate degree.
Mathematics contains all US math public, math private, and applied math, Master’s, and Bachelor’s groups above. 

Listings of the actual departments that compose these groups are available on the AMS website at www.ams.org/
annual-survey/groups.

http://www.ams.org/journals/notices/201209/rtx120901262p.pdf
http://www.ams.org/annual-survey/groups
http://www.ams.org/annual-survey/groups
http://www.ams.org/journals/notices/201209/rtx120901262p.pdf
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The EMS Monograph Award is assigned every year to the 
author(s) of a monograph in any area of mathematics that is 
judged by the selection committee to be an outstanding contri-
bution to its field. The prize is endowed with 10,000 Euro and 
the winning monograph will be published by the EMS Publish-
ing House in the series “EMS Tracts in Mathematics”.

Previous prize winners were Patrick Dehornoy et al. for the 
monograph Foundations of Garside Theory, Augusto C. Ponce 
(Elliptic PDEs, Measures and Capacities. From the Poisson 
Equation to Nonlinear Thomas–Fermi Problems), Vincent 
Guedj and Ahmed Zeriahi (Degenerate Complex Monge–Am-
pere Equations), and Yves de Cornulier and Pierre de la Har-
pe (Metric Geometry of Locally Compact Groups). All books 
were or will be published in the Tracts series.

The deadline for the next award, to be announced in 2018, 
is 30 June 2017.

EMS Monograph Award – Call for Submissions

Submission of manuscripts
The monograph must be original and unpublished, written in 
English and should not be submitted elsewhere until an edi-
torial decision is rendered on the submission. Monographs 
should preferably be typeset in TeX. Authors should send a 
pdf file of the manuscript by email to:

awards@ems-ph.org 

Scientific Committee 
John Coates (University of Cambridge, UK)
Pierre Degond (Université Paul Sabatier, Toulouse, France)
Carlos Kenig (University of Chicago, USA)
Jaroslav Nešetřil (Charles University, Prague, Czech Republic)
Michael Röckner (Universität Bielefeld, Germany, and  

Purdue University, USA)
Vladimir Turaev (Indiana University, Bloomington, USA)

EMS Tracts in Mathematics

Editorial Board:
Carlos E. Kenig 
   (University of Chicago, USA)
Michael Farber 
   (Queen Mary University of London, UK)
Michael Röckner 
   (Universität Bielefeld, Germany, 
   and Purdue University, USA)
Vladimir Turaev 
   (Indiana University, Bloomington, USA)
Alexander Varchenko 
   (University of North Carolina at Chapel Hill, USA)

This series includes advanced texts and monographs covering all fields 
in pure and applied mathematics. Tracts will give a reliable introduc-
tion and reference to special fields of current research. The books in 
the series will in most cases be authored monographs, although edited 
volumes may be published if appropriate. They are addressed to gradu-
ate students seeking access to research topics as well as to the experts 
in the field working at the frontier of research.

Most recent titles: 
Vol. 24  Hans Triebel: Hybrid Function Spaces, Heat and Navier-Stokes 

Equations 
978-3-03719-150-7. 2015. 196 pages. 48.00 Euro

Vol. 23  Augusto C. Ponce: Elliptic PDEs, Measures and Capacities. From 
the Poisson Equation to Nonlinear Thomas–Fermi Problems 
ISBN 978-3-03719-140-8. 2017.  
Approx. 350 pages. 58.00 Euro (to appear)

Vol. 22  Patrick Dehornoy with François Digne, Eddy Godelle, Daan 
Krammer and Jean Michel: Foundations of Garside Theory 
978-3-03719-139-2. 2015. 710 pages. 108.00 Euro

Vol. 21  Kaspar Nipp and Daniel Stoffer: Invariant Manifolds in Discrete 
and Continuous Dynamical Systems  
978-3-03719-124-8. 2013. 225 pages. 58.00 Euro

Forthcoming titles: 
Nicolas Raymond: Bound States of the Magnetic Schrödinger Operator
Yves de Cornulier and Pierre de la Harpe: Metric Geometry of Locally 

Compact Groups
Vincent Guedj and Ahmed Zeriahi: Degenerate Complex Monge–Ampere 

Equations

http://www.ems-ph.org
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Helen Moore Interview

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

Moore: I have loved math since I was young. Solving 
challenging problems gave me a rush. I loved competitions 
because I got to think about math outside the standard 
curriculum. My high school, North Carolina School of Sci-
ence and Mathematics (NCSSM), had an active math club, 
and we did competitions every other week. I was disap-
pointed to get to college and find out there was only one 
math competition per year, the Putnam Exam. I started 
my own math contest my first year in college (University 
of North Carolina at Chapel Hill), which lasted beyond my 
graduation. Four contests per semester, a week to solve 
the problems, with book prizes for top scorers awarded 
each year by the math department.

Diaz-Lopez: Who encouraged or inspired you?
Moore: Although my parents did nothing related to 

academics or mathematics, they supported my academic 
endeavors and allowed me to move away from home 
at the age of sixteen to attend NCSSM. My teachers and 
classmates at NCSSM provided an enriching experience 
and continue to do so. Beyond the classes (math, English, 
physics, Russian, music,…), it was an incredible experience 

to live with others who loved math and learning. While in 
graduate school (Stony Brook University), I met a group 
of women in other departments (physics, astronomy, 
computer science, and geology) and made great friends. 
In academic jobs, I would find a “study buddy” to discuss 
my research/progress with. I co-founded a book group 
of women scientists that continues today, more than ten 
years later. Those friendships and others helped me when 
times were tough. 

There were also teachers, before high school, during 
high school, in college and in graduate school, who en-
couraged me. If you were ever a teacher of mine and you 
are reading this, please accept my deep gratitude! I try to 
honor their contributions by paying it forward. I give a 
lot of talks to high school and college students about the 
mathematics used in medicine.

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

Moore: I am using control theory to optimize combina-
tions of therapies for a model of in-host leukemia-immune 
dynamics. We have so many therapies we could combine, 
we can’t do all the studies necessary to explore those 
combinations. For example, suppose there are twelve mol-
ecules in development, and we will test one dose level of 
each. Even if we administer just two molecules at a time, 
we have twelve choose two, or sixty-six, experiments to 
run. But in fact, we want to test several dose levels of each 
molecule, with different intervals between the doses, and 
we also want to study three molecules at a time. We don’t 
have the time or other resources to run that many studies. 
So we will use mathematical modeling to help decide which 
compounds to test together and how much and how often 
to dose (refer to Figures 1 and 2 for examples). 

We (and some other companies) also have a group that 
builds large ODE systems models (quantitative systems 
pharmacology, or QSP, models) to identify potential drug 
targets, to predict toxicity, and to explore mechanistic 
hypotheses. Semi-mechanistic disease models and model-
based meta-analyses are additionally used for prediction 
purposes. People doing this work often have a math or 
engineering background, but have also learned a lot about 
a disease area. 

More commonly, others doing quantitative work in bio-
pharma are using more-traditional pharmacometrics: they 
are fitting nonlinear mixed-effects models to data with 
various algorithms, testing for covariate relationships with 
a variety of functional forms, using a Schwarz-Bayesian or 
other criterion to select a model, bootstrapping parameter 
estimates, cross-validating model predictions, simulating DOI: http://dx.doi.org/10.1090/noti1405

Helen Moore is Associate Director of Quantitative 
Clinical Pharmacology, Bristol-Myers Squibb in Princeton, 
New Jersey. 
Her e-mail address is: dr.helen.moore@gmail.com.
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outcomes for different dose 
regimens, and answering ques-
tions that may arise from the 
internal team or a regulatory 
agency. Interpreting the quan-
titative results is important, 
so pharmacometricians need 
a good understanding of the 
techniques behind the results. 
There are also plenty of tech-
nical gaps in the field, and op-
portunities for numerical and 
theoretical contributions. 

In biopharma, everything 
we do is driven by questions 
about treatments. For ex-
ample, can we improve our 
predictions of which patients 
will respond to a particular 
therapy? At Bristol-Myers 
Squibb, we are collecting a 
tremendous amount of data, 
and using machine learning to 
make these predictions either 
before or soon after a patient 
starts a therapy. Because such 
questions drive the quantita-
tive approach, modelers at the 
company need to have broad 
expertise across areas. The 
areas that excite me the most 
include: systems modeling, 
multi-scale modeling issues, error propagation, 
numerical analysis, system and parameter identi-
fiability, sensitivity analysis, control theory, fixed 
and random effects modeling, optimization, statis-
tical modeling, and machine learning.

Diaz-Lopez: You have worked in both academia 
and industry. How do you compare them, and what 
are the major challenges you have faced in each? 

Moore: In academia, I had a lot of freedom to 
decide what I would work on. The NSF [National 
Science Foundation] grant I got was important 
for my career, because it allowed me to travel to 
conferences, to buy a computer and software, and 
to have some time off from teaching. But grants 
can be time-consuming to apply for and hard to 
get. Additionally, when I shifted from pure math-
ematics to applied mathematics, a big challenge 
was getting enough appropriate data to be able to 
collaborate well with other academics. 

In industry, we have a wealth of data, and 
decisions about resources are made much more 
quickly. When I first entered industry, I received 
modeling project assignments. Although I had 
flexibility in exactly how I answered the questions 
asked, I needed to meet the goals and timelines set 
by others. But now I give internal presentations to 
explain the ideas I have, and to pitch proposals for 
ways I could use mathematics to solve high-priority 

Figure 1. Multi-drug resistance was incorporated in a dynamical system model for HIV-
immune cell interactions with five cell populations. Treatment goals were quantified 
in an objective functional, and control theory applied to this model predicted optimal 
regimens for combinations of therapies. The upper left shows one of the optimized 
regimens, and the upper right shows a constant dosing regimen. In the lower panels, 
the black curves represent a type of healthy immune system T cell (“the good guys”). 
The purple dashed curves represent cells infected by HIV (“the bad guys”), and are 
controlled under both regimens. With the optimized regimen, the healthy T cell curve 
stays above 200 cells/µL, the clinical definition of AIDS, and is 75 percent higher at the 
end of treatment than the healthy T cell curve on the right resulting from the constant 
dosing regimen. Please refer to:  www.ams.org/books/conm/410/conm410.pdf for 
additional details.

Figure 2. In-host leukemia-immune cell interactions were modeled by 
a dynamical system with 12 parameters. Five hundred sets of parameter 
values were selected. The squares in this plot represent the sampled 
values of the parameters rc and sn ; their color indicates whether the 
leukemic cell levels rose above 20,000 cells/µL (orange) or stayed 
below that (green). The pattern of the colors suggests that changes 
in rc values could affect whether the leukemia levels stay below 
the threshold, and that the value of the parameter sn does not affect this 
outcome. Please refer to www.sciencedirect.com/science/article/pii/
S0022519303004454 for statistical tests of significance.

www.ams.org/books/conm/410/conm410.pdf
http://sciencedirect.com/science/article/pii/S0022519303004454
http://sciencedirect.com/science/article/pii/S0022519303004454
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email lists. Attend a conference or local meeting in the 
field you are interested in; in my field that would be the 
American Conference on Pharmacometrics or one of the 
affiliated regional meetings. Hand out business cards, post 
a profile with a photo on LinkedIn, and send link requests 
to people you meet with a reminder about how you met. 
You could also work with a recruiter who specializes in 
your field; you can find one by searching online.

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

Moore: I go running and talk with friends and family. 
When I lost my husband to cancer, that’s how I survived. 
Now I feel like I can survive anything.

Diaz-Lopez: If you were not a mathematician, what 
would you be?

Moore: I would still want to do something creative; I 
might be a guitarist/singer/songwriter or a writer.

Diaz-Lopez: If you could recommend one lecture (book, 
paper, article, etc.) to graduate students, what would it be? 

Moore: I highly recommend Peter Bonate’s book Phar-
macokinetic-Pharmacodynamic Modeling and Simulation. 
It is the most mathematically informative work in our field, 
and Bonate points out “open problems” by discussing 
strengths and weaknesses of current methods. 

Diaz-Lopez: Any final comment or advice? 
Moore: If you have the desire to help people, work-

ing in the biopharma industry is a great opportunity to 
do that. We could use more people who are really bright 
and creative, have strong mathematical or quantitative 
backgrounds, and are willing to learn about and work on 
problems in biopharma. 

Credits

Page 768 photo, courtesy of Helen Moore.

Figure 1 adapted from Gu and Moore, Optimal therapy 
regimens for treatment-resistent mutations of HIV, Con-
temp. Math. 410 (2006), 139–151.

Figure 2 adapted from Moore and Li, A mathematical 
model for chronic myelogenous leukemia (CML) and T-cell 
interactions, J. Theor. Bio. 227 (2004), 513–523.

Page 770 photo, courtesy of Alexander Diaz-Lopez.

Alexander Diaz-Lopez, having earned his PhD at the University of Notre 
Dame, is now visiting assistant professor at Swarthmore College. Diaz-Lopez 
is the first graduate student member of the Notices Editorial Board.

questions. My work absolutely must be understood by 
decision-makers whose expertise is different from my 
own. I am fortunate to have a manager and others in our 
department and company who support my ideas. 

Companies and groups within them differ in their atti-
tudes toward publications. Generally poster presentations 
at conferences are valued. However, the only articles I have 
been able to publish so far while in industry are those I 
worked on in the evenings and weekends with academic 
collaborators. I am optimistic that I will have publications 
based on my industry work in the near future.

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

Moore: For someone who wants to do the kind of work 
I do, I recommend: get a masters degree in statistics along 
with your PhD in math; learn a programming language 
such as R or MATLAB; and after finishing your PhD, do 
a postdoc in an experimental or engineering lab. If there 
are certain types of jobs you are interested in, look at 
the current openings to find out exactly which skills and 
experience companies are looking for. You will need to 
get both the quantitative/theoretical training plus learn 
about biology/diseases and have experience putting 
those together. In my opinion, the connection between 
mathematical modeling and data is statistics, so statistical 
knowledge will be expected of a modeler. 

Many have said the best way to get a job in industry is 
to already have a job in industry. A summer internship at 
a company is a good way to get that industry experience. 
To look for internships or regular openings, search SIAM 
[Society for Industrial and Applied Mathematics] Jobs, 
and look at individual company web sites. You can find 
lists of biopharma companies by size and region. Some 
internship and postdoctoral openings get posted to the 
Society for Mathematical Biology and SIAM Life Sciences 
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WHAT IS. . .

a Diophantine 𝑚-tuple?
Andrej Dujella

Communicated by Florian Luca and Cesar E. Silva

A Diophantine 𝑚-tuple is a set of 𝑚 distinct positive
integers with the property that the product of any two of
its distinct elements plus 1 is a square. If a set of nonzero
rationals has the same property, it is called a rational
Diophantine 𝑚-tuple. Fermat found the first Diophantine
quadruple in integers {1, 3, 8, 120}. Indeed, we have

1 ⋅ 3 + 1 = 22, 1 ⋅ 8 + 1 = 32, 1 ⋅ 120 + 1 = 112,
3 ⋅ 8 + 1 = 52, 3 ⋅ 120 + 1 = 192, 8 ⋅ 120 + 1 = 312.

Eulerwas able to extendFermat’s quadruple to the rational
quintuple {1, 3, 8, 120, 777480/8288641}.

The ancient Greek mathematician Diophantus found
the first example of a rational Diophantine quadruple

{ 1
16,

33
16 ,

17
4 , 10516 } .

Some of the famous mathematicians of the past, such as
Diophantus, Fermat, and Euler, as well as some modern
ones such as Fields Medalist Alan Baker, have made im-
portant contributions to problems related to Diophantine
𝑚-tuples, but many problems still remain open.

It is natural to ask how large sets of Diophantine 𝑚-
tuples can be. This question is almost completely solved
in the integer case. On the other hand, it seems that in
the rational case we do not have even a widely accepted
conjecture. In particular, no absolute upper bound for
the size of rational Diophantine 𝑚-tuples is known. The
study of this question leads to surprising connections
with elliptic curves.

Note that in the definition of (rational) Diophantine
𝑚-tuples we excluded the requirement that the product

Andrej Dujella is professor at the University of Zagreb and Fellow
of the Croatian Academy of Sciences and Arts. His email address
is duje@math.hr.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1404

of an element with itself plus 1 is a square. It is obvious
that for integers such a condition cannot be satisfied.
But for rationals there is no obvious reason why the sets
(called strong Diophantine 𝑚-tuples) that satisfy these
stronger conditions would not exist. For each element 𝑎
of such a set we have that 𝑎2 + 1 is a square; therefore
𝑎 = 𝑋/𝑌, where (𝑋,𝑌,𝑍) is a Pythagorean triple, i.e.,
𝑋2 +𝑌2 = 𝑍2. It is known that there exist infinitely many
strong Diophantine triples, while no example of a strong
Diophantine quadruple is known.

In the integer case, it is easy to prove that there exist
infinitely many integer Diophantine quadruples (there
are parametric families for Diophantine quadruples in-
volving polynomials and Fibonacci numbers, such as
{𝑘, 𝑘 + 2, 4𝑘 + 4, 16𝑘3 + 48𝑘2 + 44𝑘 + 12} and {𝐹𝑘, 𝐹𝑘+2,
𝐹𝑘+4, 4𝐹2𝑘+1𝐹2𝑘+2𝐹2𝑘+3} for 𝑘 ≥ 1), while the folklore con-
jecture is that theredoesnot exist aDiophantinequintuple.
The first important result concerning this conjecture was
proved in 1969 by Baker and Davenport. Using Baker’s
theory on linear forms in logarithms of algebraic numbers
and a reduction method based on continued fractions,
they proved that if 𝑑 is a positive integer such that
{1, 3, 8, 𝑑} forms a Diophantine quadruple, then 𝑑 has to
be 120. This implies that Fermat’s set {1, 3, 8, 120} cannot
be extended to a Diophantine quintuple. It was proved in
2004 that a Diophantine sextuple does not exist and that
there are only finitelymany Diophantine quintuples. Since
then, the bound on the number of possible Diophantine
quintuples has been improved by several authors (at the
moment the best bound seems to be 5.441 ⋅ 1026 due to
Cipu and Trudgian), but the question of the existence of
Diophantine quintuples is still open.

It is known that any Diophantine triple {𝑎, 𝑏, 𝑐} can be
extended to a Diophantine quadruple {𝑎, 𝑏, 𝑐, 𝑑}. Indeed,
with 𝑎𝑏+ 1 = 𝑟2, 𝑎𝑐+ 1 = 𝑠2, 𝑏𝑐 + 1 = 𝑡2, we may take

𝑑 = 𝑎+ 𝑏+ 𝑐+ 2𝑎𝑏𝑐 + 2𝑟𝑠𝑡,
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and then 𝑎𝑑+1 = (𝑎𝑡+𝑟𝑠)2, 𝑏𝑑+1 = (𝑏𝑠+𝑟𝑡)2, 𝑐𝑑+1 =
(𝑐𝑟 + 𝑠𝑡)2. Quadruples of this form are called regular,
and the stronger version of the Diophantine quintuple
conjecture is that all Diophantine quadruples are regular.
Fujita proved that any Diophantine quintuple contains a
regular Diophantine quadruple.

Here we sketch the ideas used in the proof of finite-
ness of Diophantine quintuples and other similar results.
Extending the Diophantine triple {𝑎, 𝑏, 𝑐}, 𝑎 < 𝑏 < 𝑐, to
a Diophantine quadruple {𝑎, 𝑏, 𝑐, 𝑑} leads to the system
𝑎𝑑+1 = 𝑥2, 𝑏𝑑+1 = 𝑦2, 𝑐𝑑+1 = 𝑧2, and by eliminating
𝑑, we get the system of simultaneous Pellian equations:

𝑐𝑥2 −𝑎𝑧2 = 𝑐− 𝑎, 𝑐𝑦2 −𝑏𝑧2 = 𝑐− 𝑏.
Solutions of Pellian equations are contained in finitely
many binary recursive sequences. Thus, the problem leads
to finding intersections of binary recursive sequences, i.e.,
finitely many equations of the form 𝑣𝑚 = 𝑤𝑛. These se-
quences satisfy 𝑣𝑚 ≈ 𝛼𝛽𝑚, 𝑤𝑛 ≈ 𝛾𝛿𝑛 for certain algebraic
numbers𝛼,𝛽,𝛾, 𝛿 (e.g. in the caseof theDiophantine triple
{1, 3, 8} treated by Baker and Davenport, 𝛼 = (3+√3)/3,
𝛽 = 2 + √3, 𝛾 = (4 ± √2)/4, 𝛿 = 3 + 2√2), which im-
plies 𝑚 log𝛽 − 𝑛 log𝛿 + log 𝛼

𝛾 ≈ 0. But a consequence of
Baker’s theory is that a linear combination, with integer
coefficients, of logarithms of algebraic numbers which is
nonzero cannot be very close to 0. We therefore obtain
upper bounds for 𝑚,𝑛. To obtain lower bounds, we can
use the congruencemethod, introduced in joint work with
Pethő in 1998, and consider 𝑣𝑚 ≡ 𝑤𝑛 (mod 𝑐2). If 𝑚,𝑛
are small (compared with 𝑐), then ≡ can be replaced by =,
and this (hopefully) leads to a contradiction (if 𝑚,𝑛 > 2,
i.e., if 𝑑 does not correspond to a regular quadruple).
Therefore, we obtain lower bounds for𝑚,𝑛 (small powers
of 𝑐). Comparing the upper and lower bounds we get a
contradiction for large 𝑐.

It is likely that we cannot surpass Fermat by construct-
ing Diophantine quintuples. However, in the rational case,
there exist larger sets with the same property. Euler
found infinitely many rational Diophantine quintuples.
The question of the existence of rational Diophantine
sextuples remained open for more than two centuries. In
1999 Gibbs found the first rational Diophantine sextuple

{ 11
192,

35
192,

155
27 , 51227 , 123548 , 18087316 } ,

while in2016Dujella,Kazalicki,Mikić, andSzikszaiproved
that there exist infinitely many rational Diophantine
sextuples. For example, there are infinitely many such
sextuples containing the triple {15/14,−16/21, 7/6}, with
the simplest example being

{15
14,−

16
21,

7
6 ,−

1680
3481,−

910
1083,

624
847} .

No example of a rational Diophantine septuple is known.
Moreover, we do not know any rational Diophantine
quintuple (or even quadruple) that can be extended to
two different rational Diophantine sextuples.

We now describe connections between rational Dio-
phantine 𝑚-tuples and elliptic curves. Let {𝑎, 𝑏, 𝑐} be a
rational Diophantine triple. In order to extend this triple

P

P * Q

P + Q

Q

secant line

P

P + P = 2 P

P * P

tangent line

Figure 1. If 𝑃 and 𝑄 have different 𝑥-coordinates,
then the straight line through 𝑃 and 𝑄 intersects the
curve in exactly one more point, denoted by 𝑃∗𝑄,
and we define 𝑃+𝑄 as −(𝑃∗𝑄) (where −(𝑃∗𝑄) is
the point with the same 𝑥-coordinate but negative
𝑦-coordinate as 𝑃∗𝑄). If 𝑃 = 𝑄, then we replace the
secant line by the tangent line at the point 𝑃.

to a quadruple, we have to find a rational 𝑥 such that
𝑎𝑥 + 1, 𝑏𝑥 + 1, and 𝑐𝑥 + 1 are all squares of rationals.
By multiplying these three conditions, we obtain a single
condition

𝑦2 = (𝑎𝑥+ 1)(𝑏𝑥 + 1)(𝑐𝑥 + 1),
which is in fact the equation of an elliptic curve (nonsin-
gular cubic curve with a rational point). We will explain
below which points on the curve satisfy the original
system of equations and give extensions to Diophantine
quadruples.

The set 𝐸(ℚ) of rational points on an elliptic curve 𝐸
over ℚ (affine points [𝑥, 𝑦] satisfying the equation along
with the point at infinity) forms an abelian group with the
law of addition defined by the secant and tangent method
as described in the figure.

Moreover, by the Mordell-Weil theorem, the abelian
group 𝐸(ℚ) is finitely generated, and hence it is the
product of the torsion group and 𝑟 ≥ 0 copies of the
infinite cyclic group: 𝐸(ℚ) ≅ 𝐸(ℚ)tors ×ℤ𝑟.

Let us denote the curve 𝑦2 = (𝑎𝑥+ 1)(𝑏𝑥 + 1)(𝑐𝑥 + 1)
by ℰ. We say that ℰ is induced by the Diophantine triple
{𝑎, 𝑏, 𝑐}. There are three rational points on ℰ of order 2,
namely 𝐴 = [−1/𝑎, 0], 𝐵 = [−1/𝑏, 0], 𝐶 = [−1/𝑐, 0], and
also two other obvious rational points:

𝑃 = [0, 1],

𝑆 = [1/𝑎𝑏𝑐,√(𝑎𝑏 + 1)(𝑎𝑐 + 1)(𝑏𝑐 + 1)/𝑎𝑏𝑐].
Note that the 𝑥-coordinate of the point 𝑃 − 𝑆 is exactly
the number 𝑑 from the definition of regular Diophantine
quadruples. In general, 𝑃 and 𝑆 will be independent
points of infinite order. But an important question, with
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significant consequences, is whether they can have finite
orders and which orders are possible.

Now we can answer the question which points on ℰ
give extensions to Diophantine quadruples. Namely, the
𝑥-coordinate of a point 𝑇 ∈ ℰ(ℚ) satisfies the original
three conditions if and only if 𝑇− 𝑃 ∈ 2ℰ(ℚ). It can be
verified that 𝑆 ∈ 2ℰ(ℚ). This implies that if 𝑥(𝑇) satisfies
the original conditions, then also the numbers 𝑥(𝑇 ± 𝑆)
satisfy them. It can be shown that 𝑥(𝑇)𝑥(𝑇 ± 𝑆) + 1 is
always a perfect square.

Thus, {𝑎, 𝑏, 𝑐, 𝑥(𝑇 − 𝑆), 𝑥(𝑇), 𝑥(𝑇 + 𝑆)} is “almost” a
rational Diophantine sextuple. The onlymissing condition
is that

𝑥(𝑇− 𝑆)𝑥(𝑇+ 𝑆) + 1
is a square, and this last condition is satisfied if the
point 𝑆 is of order 3. In that way, the problem of
construction of rational Diophantine sextuples becomes
closely connected with elliptic curves with torsion group
ℤ/2ℤ×ℤ/6ℤ. Elliptic curves inducedbyDiophantine triples
were used by Dujella and Peral in 2014 in constructing
elliptic curves with given torsion and high rank (details
of the current rank records can be found at the webpage
web.math.hr/˜duje/tors/tors.html). It is interesting
that any elliptic curve over ℚ with torsion group ℤ/2ℤ ×
ℤ/8ℤ can be induced by a Diophantine triple.

There are several natural generalizations of the notion
of Diophantine 𝑚-tuples. We can replace squares by 𝑘-th
powers for fixed 𝑘 ≥ 3 (in a joint work with Bugeaud we
showed that there are no such quadruples for 𝑘 ≥ 177)
or by perfect powers (Luca showed in 2005 that the
cardinality of such a set is uniformly bounded assuming
the 𝑎𝑏𝑐-conjecture).

We can replace the number 1 in the conditions “𝑎𝑏+1
is a square” by a fixed integer 𝑛. Such sets are called
𝐷(𝑛)-𝑚-tuples. It is easy to show that there are no 𝐷(𝑛)-
quadruples if 𝑛 ≡ 2 (mod 4). Indeed, assume that {𝑎1,
𝑎2, 𝑎3, 𝑎4} is a 𝐷(𝑛)-quadruple. Since the square of an
integer is ≡ 0 or 1 (mod 4), we have that 𝑎𝑖𝑎𝑗 ≡ 2 or 3
(mod 4). This implies that none of the 𝑎𝑖’s is divisible by
4. Therefore, we may assume that 𝑎1 ≡ 𝑎2 (mod 4). But
now we have that 𝑎1𝑎2 ≡ 0 or 1 (mod 4), a contradiction.

On the other hand, it can be shown that if 𝑛 ≢ 2
(mod 4) and 𝑛 ∉ 𝑆 = {−4,−3,−1, 3, 5, 8, 12, 20}, then
there exists at least one 𝐷(𝑛)-quadruple. For 𝑛 ∈ 𝑆, the
question of the existence of𝐷(𝑛)-quadruples is still open.
No 𝐷(−1)-quintuple exists, and there are only finitely
many such quadruples (and all of them must contain
the element 1); among the main contributors here are
Filipin and Fuchs. These results solve an old problem
investigated by Diophantus and Euler by showing that
there does not exist a set of four positive integers with
the property that the product of any two of its distinct
elements plus their sum is a perfect square. Indeed, since
𝑥𝑦 + 𝑥 + 𝑦 = (𝑥 + 1)(𝑦 + 1) − 1, the existence of such a
set would imply the existence of 𝐷(−1)-quadruples with
elements ≥ 2.

Instead of over the integers and rationals, the problem
can be considered over any commutative ring with unity.
There are interesting results, due to Franušić and Soldo,

over rings of integers of certain quadratic fields which
show that there is a close connection between existence
of a 𝐷(𝑛)-quadruple and representability of 𝑛 as a
difference of two squares in the ring. Note that integers
≡ 2 (mod 4) are exactly those that cannot be represented
as a difference of two squares of integers.

More details on Diophantine 𝑚-tuples and the com-
plete list of references can be found at the webpage
web.math.hr/˜duje/dtuples.html.
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AMS Executive Director
Donald E. McClure Retires

Allyn Jackson

AMS Executive Director Donald E. McClure will retire in
the summer of 2016. For seven and a half years, McClure
has provided steady, thoughtful guidance to the AMS,

McClure is wise
and thoughtful,
knowledgeable
and strategic

ensuring that the Soci-
ety continues to thrive
in its main role of sup-
porting mathematics
and the mathemati-
cal community, while
also succeeding in its
role as a major pub-
lisher in the field.
McClure’s instinctive
understanding of how best to align these two roles
has been key to his success at the helm of the AMS.

Carla Savage of North Carolina State University has
worked closely with McClure since she became Secretary
of theAMS in2013. Shepraisedhimaswiseand thoughtful,
patient and persuasive, knowledgeable and strategic. “He
is articulate and respectful and represents the AMS very
well to members, volunteers, and external organizations,”
she said. “He weighs all decisions according to the
benefits to mathematics, mathematicians, and the Society.
I’ve never seen him lose sight of these goals.”

McClure is professor emeritus of applied mathematics
at Brown University. He has a long record of service to the
AMS, including hands-on work as a member of the Data
Committee and of the Board of Trustees. He also served
as AMS Associate Treasurer from 2003 until the time he
became AMS Executive Director. This experience meant
that he started his position at the AMS with a good deal
of understanding of Society operations. He also brought
considerable business acumen, having founded, with his
Brown colleague Stuart Geman, a successful software
development company.

Allyn Jackson is senior writer and deputy editor for 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/noti1406

Donald E. McClure

The Best of Times and the Worst of Times
One could say that McClure joined the AMS staff at the
best of times and the worst of times. His predecessor,
John H. Ewing, had left the Society in arguably the best
possible shape, both financially and in its ability to serve
mathematics. But McClure succeeded Ewing in January
2009, in the midst of the worst global economic crisis of
recent times. The Society’s long-term investment portfolio
had declined 30 percent, and the portion of the portfolio
that provides funds to support programs and services
had dropped 50 percent. As academia struggled to absorb
the impact of the crisis, mathematicians faced a bleak
employment outlook, budget cuts in their departments,
and shrinking library budgets.

In this difficult climate, McClure articulated the main
priorities of the AMS to be holding down the cost of
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His calm and
steady

approach
helped the
Society
weather
tough

economic
times

books and journals, helping
young mathematicians in the
job market, and advocating
support formathematicsby the
federal government. The AMS
enacted these priorities by, for
example, freezing journal sub-
scription prices and individual
membership dues for a time.
Another example is the organi-
zation of events at the Joint
Mathematics Meetings (JMM)
aimed at giving new PhDs in-
formation about opportunities
outside of academia.

“Don was always thoughtful
and deliberate in his decisions
and statements, and consid-

ered all sides of every issue before making a decision
that would impact the AMS,” said AMS Treasurer Jane
Hawkins of the University of North Carolina. She also
noted that his calm and steady approach gained the con-
fidence of the Board of Trustees and helped the Society
weather the tough economic times. Over the past seven
and a half years, as the economic climate improved, AMS
investments have rebounded.

Still, the challenges faced by young mathematicians
entering the profession have not abated, and the AMS
programs to support them are still very much needed.
Having served on the influential AMS Task Force on
Employment in the early 1990s, as well as the Committee
on the Profession, McClure developed insights into how
to support young mathematicians.

As executive director, he oversaw expansion of AMS
travel grants for graduate students, to allow them to
attend not only the JMM but also AMS sectional meet-
ings. This program now provides a total of 300 grants
annually. Also during McClure’s tenure, the Mathematics
Research Communities program has continued to blos-
som. This program helps young mathematicians create
peer networks that will sustain them as they develop
their research careers. A new program established under
McClure, in which then-Associate Executive Director Ellen
Maycock played a key role, is the AMS Graduate Student
Chapters. The program provides a modest amount of
funding for activities that support the students’ growth
as mathematicians. Today there are about 40 Graduate
Student Chapters.

Students have a stronger presence in the AMS today
than in the past, particularly through their participation
in the JMM. Events geared specifically toward students are
now standard JMM fare. And the meetings are extremely
popular. McClure’s tenure coincided with the largest-ever
JMM, in Boston in 2012, which drew 7,200 attendees.

Publishing Business Doing Well
“Day to day, year in and year out, Don has managed the
difficult task of harmonizing the business of AMS publish-
ing and MathSciNet® with the needs of the professional

society so that it serves the interest of the entire mathe-
matics community,” said AMS President Robert Bryant of
Duke University. “We are all grateful for his thoughtful
advice and unflagging dedication to the Society.”

Under McClure’s leadership, the AMS publication op-
eration has done well. The Society has continued to
publish outstanding books, including books aimed at
students at all levels. In McClure’s time, the AMS intro-
duced two children’s books, both by Richard Schwartz,
a colleague of McClure’s at Brown University. One of
Schwartz’s books, Really Big Numbers, published in 2014,
received the inaugural Mathical Book Prize of the Math-
ematical Sciences Research Institute and the Children’s
Book Council. Another 2014 book published by the AMS,
Hilbert’s Fifth Problem and Related Topics by Terence Tao,
received the PROSE Award (American Publishers Award
for Professional and Scholarly Excellence) for the best
book published in mathematics that year.

Major strides were made in AMS eBooks while Mc-
Clure was executive director; among the series now
available electronically are Memoirs and Mathematical
Surveys and Monographs. AMS journal page output was
greatly increased to reducebacklogs,withoutproportional
increases in subscription prices. Also under McClure’s
leadership, the AMS invested substantial time and effort
in retro-digitization, and now all issues of its four primary
research journals are available online.

In 2012, McClure developed a proposal for creating
“gold” open-access versions of Transactions and Proceed-
ings, so that authors publishing in these journals have an
open-access option available. This has allowed the AMS
to take a measured step into the rapidly changing world
of open-access publishing and have a basis for planning
possible future moves in this direction.

The most important publication of the AMS,Mathemat-
ical Reviews, had a couple of landmarks during McClure’s
tenure: Its seventieth and seventy-fifth anniversaries, and
its last print issue, which came out at the end of 2012.
Math Reviews and its online portal MathSciNet® have
kept pace with the enormous growth in the mathematical
literature, adding over 80,000 reviews each year. Several
new features have been added to MathSciNet®, one of
the most significant being the use of MathJax™ to render
LATEX on-screen, which has greatly enhanced the ease of
use and readability of MathSciNet®.

Seeds for the Future
Two efforts in which McClure was deeply involved, and
which will benefit the Society in the years to come, are
the establishment of the AMS Development Department
and the completion of a strategic planning process. Since
it started in 2011, the Development Department has been
highly effective in securing resources to support new
prizes and activities. Two examples are the Chevalley
Prize in Lie Theory, given for the first time this year,
and the soon-to-be-established Bertrand Russell Prize,
which will recognize the various ways that mathematics
research and contributions promote good in theworld and
further fundamental human values. (McClure credits the
great help of David Vogan of the Massachusetts Institute
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McClure’s
ability to listen

and weigh
different

points of view
counts as one

of his
strengths

of Technology, who served as
AMS President during 2013–
2014, in the creation of these
prizes.)

Bryant praised McClure’s
leadership during the strate-
gic planning activity, which
began in 2013. “Don worked
tirelessly to keep everyone
engaged and moving for-
ward and made sure that
all our voices were heard,”
said Bryant. “This left us with
what I think is a very clear
picture of the challenges and
opportunities that the AMS
faces as well as a clear set of
goals and strategies for reaching those goals. The mem-
bership of the AMS will reap the benefits of this for many
years to come.”

One priority emerging from the strategic planning ac-
tivity was the need to promote diversity in mathematics.
Moving quickly in response, this spring the Society estab-
lished the AMS Department of Education and Diversity.
After a national search for the director of this department,
Helen G. Grundman of Bryn Mawr College was hired for
the position and began working full-time in June.

Running the AMS has not been a one-man show, and
McClure’s ability to listen and weigh different points of
view counts as one of his strengths. Vogan said ofMcClure,
“What was most valuable to me personally was his calm
and his perspective. He managed serious disagreements
by understanding rather well all the points of view
involved, and by never (apparently!) being annoyed.”

McClure’s good judgment in dealing with people ex-
tends to good judgment in hiring. In his time at the
AMS, he filled several positions in the senior ranks of
AMS staff: Edward Dunne as Executive Editor of Mathe-
matical Reviews, Robert Harington as Associate Executive
Director for Publishing, T. Christine Stevens as Associate
Executive Director for Meetings and Professional Services,
Robin Marek as Director of Development, and Emily Riley
as Chief Financial Officer. Savage said that “hiring these
amazing people who do so much for the AMS, and do it so
well, is probably Don’s most important accomplishment.”
They join long-time AMS senior staff members Sergei
Gelfand (Publisher), Thomas Blythe (Chief Information
Officer), and Samuel M. Rankin III (Director of the AMS
Washington Office) to make a very strong team to head
AMS operations.

“Don understands everything about the AMS in won-
derful detail, and is an expert at knowing which parts
will benefit from attention and which parts just need to
be allowed to work,” said Vogan. “The AMS has been
fortunate to benefit from his intelligence, his wisdom, his
kindness, and his humor.”

Credits
Photo of Donald E. McClure courtesy of Marè Studios.
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COMMUNICATION

Chinese Mathematics and ICCM
Editor’s Note: Notices invites occasional contributions, such as this piece, from its sister publications.

Lizhen Ji

Introduction
China is big and growing, and Chinesemathematics is also
expanding and merging with world mathematics. What is
special about the community of Chinese mathematicians?
How has Chinese mathematics evolved and interacted
with the outside world? How will it impact the future of
mathematics and the global mathematics community in
the world?

Though these questions are complex, one good way to
understand them is to take a look at an organizationwhich
represents Chinese mathematicians and their friends
and collaborators around the world: the International
Congress of Chinese Mathematicians (ICCM), which holds
its seventh international conference this August in Beijing.

A Glimpse at the History of Chinese Mathematics
China has a long history, and Chinese mathematics also
has a long history. Though Chinese mathematics was di-
rectlymotivatedby applications in astronomy, agriculture,
and commerce, there were systematic expositions of the-
ories and results developed by Chinese people. The most
famous is the book Nine Chapters on the Mathematical
Art.

Since mathematics was not emphasized as a subject
by itself in China, mathematics developed slowly, and it
reached its peak, the golden age of Chinese mathematics,
in the thirteenth century. Unfortunately, Chinese mathe-
matics paused or even declined after that, while the West
was moving forward rapidly thanks to the Renaissance,
the Age of Enlightenment, and the Industrial Revolution.

The gap between China and the West was wide at
the beginning of the twentieth century. Shortly after
that, several brilliant Chinese mathematicians emerged
on the world stage of mathematics: S. S. Chern, L. K. Hua,
W. L. Chow, C. C. Lin, and P. L. Hsu. They built a
bridge across the gulf between Chinese mathematics
and Western mathematics. Visits to China of several

Lizhen Ji is professor of mathematics at the University of Michi-
gan and an editor for Notices of the International Congress of
Chinese Mathematicians. His email address is lji@umich.edu.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1402

Chern in the early 1990s.

distinguishedWesternmath-
ematicians such as Wiener,
Hadamard,Blaschke, andOs-
good were crucial for their
success.

Modern Chinese math-
ematics reached another
minor golden age in the
1950s and early 1960s. Then
political turmoil settled in.

The History of ICCM
With the open door policy
in the 1980s, the Chinese
economy and hence Chinese
mathematics and sciences
developed rapidly. By the
1990s the time was ripe
to establish an international platform for mathemati-
cians of Chinese descent and their friends to share and
exchange their achievements and ideas. The International
Congress of Chinese Mathematicians was established in
1998.

The first ICCM was held in Beijing on December 12,
1998. It has been held every three years since then: 2001
in Taipei, 2004 in Hong Kong, 2007 in Hangzhou, 2010
in Beijing, and 2013 in Taipei. In 2016 it will return to
Beijing for the 7th ICCM.

The invited talks of ICCM consist of plenary talks,
45-minute talks, and Morningside Lectures. The idea of
the Morningside Lectures is to invite distinguished math-
ematicians to give lectures which may stimulate research
in areas of mathematics that are not strongly represented
in China. For example, in 1998 there were thirteen ple-
nary talks, fifty-five invited 45-minute talks, all given by
Chinese mathematicians whether they were working in
China or outside, and four Morningside Lectures given by
distinguished non-Chinese mathematicians R. Borcherds,
J. Coates, R. Graham, and D. Stroock.

Similar in format to the International Congress of
Mathematicians, the morning of the first day was devoted
to awarding the Morningside Medal and the Chern Prize
to Chinese mathematicians who have made significant
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Hua smokes while working (early 1950s).

contributions to pure or applied mathematics. The Morn-
ingside Foundation in Hong Kong provided the funding
for the Morningside Medals, which are open to people
under the age of forty-five. There are other prizes for
non-Chinese mathematicians such as the International
Cooperation Award.

The first ICCM was attended by more than 400 people,
the second by more then 500, the third by more than
800, the fourth by more than one 1,500, the fifth by more
than 1,600, and the sixth by more than 800. It is expected
that more than 1,600 people will attend the seventh this
August.

The Mission of ICCM
Themission of ICCMwas explained briefly by its president,
S. T. Yau, in 1998: “It was a historic event. It was the first

What a
jubilant

and grand
event it
was!

occasion where the majority of
Chinese mathematicians from all
over the world gathered together to
present their research. The results
and the presentationswere spectac-
ular.” The key point is to increase
the interchange and cooperation
between Chinese mathematicians.
This is also the guiding princi-
ple of the Morningside Center of
Mathematics, Beijing, which was es-
tablished in 1996 and whose new building was dedicated
during the first ICCM.

The mission of ICCM is perhaps best explained by a
Chinese essay written by Yau for the first ICCM. Here is
an excerpt followed by more in translation.

第一届全世界华裔数学家大会献辞

丘成桐

公元一九九八年冬，华裔数学家，会于京师，讲学修睦也。聚三地之精

英，集九州岛之豪士。四方学者，同根同心。献明月之章，传不朽之作，

吁巇乎盛哉！

In the winter of 1998, mathematicians of Chinese de-
scent met in the capital Beijing, giving lectures and collab-
orating with each other. The elites from the three regions

converged, and the giants over the nine states came to-
gether. Scholars from four corners, with the same root
and the same heart, presented their illuminating papers,
and handed down their everlasting work. What a jubilant
and grand event it was!

Chinese mathematics originated from the Nine Chap-
ters and prospered in the hands of Chern and Hua. Liu
made notes for the Nine Chapters, Zu cut the circle, Chern
produced classes, and Hua sieved and added. These are
the wisdoms of our ancestors, and they are still the essen-
tial lights today. When the Second World War broke out in
Europe, China was faced with national calamities. At that
time, Sun and Yang cultivated men of ability and virtue
in Tianjin and Shanghai, and Jiang and Xiong passed on
personal teachings in Tsinghua. Later, they gave lectures
in Yunnan and established institutions in the south of the
Yangtze River. This fine tradition of passing on wisdom
has been carried forward for three generations, and stu-
dents and old friends of these masters are all over the
world now. After leaving China, Chern continued to be
an influential leader and nurtured a group of mathemati-
cians overseas. Hua returned to Beijing to save the learn-
ing of mathematics from destruction and continue the lin-
eage that had been cut off, eventually accomplishing the
great cause in the Mainland. At this time, students of Hua
and Xiong got the essence of the theory of numbers, and
laid the foundation for complex variables. Students of Su

Chern and Hua
with their wives at
the headquarters
restaurant of Beijing
Duck, 1972.

and Feng expounded on the sub-
tle meaning of equations, and
initiated the research into com-
putational mathematics. So ele-
gant and outstanding were their
achievements that they not only
lived up to the standards of
the ancestors, but also called for
continuation of this heritage. Un-
fortunately, what followed was ten
years of turbulence, which sent
tremors across all nine states of
China. People from all levels were
put to torture. Heaven and Earth
were in grief. Fathers and sons,
teachers and students, as well as
old friends were forced to take
different roads.

The elder did not dare to propose any plan, and the
learner did not dare to harbor any ambition. It was
after the villain was captured by the General that the
nation regained peace. Deng Xiaoping initiated the open-
ing up of China, and from then on, the country has
been revitalized.… longing to return, and scholars have
come eastward. As a result, virtuous and talented people
frequently appear in Taiwan, and achievements are con-
tinually made by people in Hong Kong. Both Taiwan and
Hong Kong are internationally known for their academic
excellence.…
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Yau (middle) and donor Mr. Chan (seated, right) with
2011 Chern Prize winners Jiu-koung Yu (seated, left)
and Song-Sun Lin (standing, left).

What Has Happened at ICCM?
The ICCMboth facilitates interaction betweenChinese and
Western mathematics and celebrates major achievements
of Chinese mathematicians and their friends.

Much has happened at past ICCMs. Attendees have
included representatives of American, European, Japan-
ese, Korean, and Singaporean mathematical societies,
as well as such distinguished mathematicians as Gerd
Faltings and Peter Lax. Symposia and public talks have
covered everything from the effect of technology on Asian
economies and challenges facing higher education to the
mathematics of gambling and the intersection of math
and poetry. The 2007 ICCM in Hangzhou included a panel
discussion on women in mathematics.

Awards have been established to recognize math-
ematics research by high school students; outstanding
doctoral, master’s, and undergraduate theses; and individ-
uals who have promoted the development ofmathematics
in China. At the 2013 ICCM in Taipei, a Morningside Spe-
cial Achievement Award in Mathematics was presented
to Yitang Zhang for his breakthrough on the twin prime
number problem, and the International Cooperation Prize
was awarded to Jean-Pierre Serre.

From the beginning the ICCM has been expertly orga-
nized. The opening ceremony of the first ICCM was held

in the Great Hall of the People, which is an hour’s drive
from the Morningside Center—if there’s no traffic. When
more than a dozen buses left the Morningside Center
bound for the Great Hall on the opening day of the 1998
ICCM, all the traffic lights along the route were green, and
congress participants enjoyed a speedy, nonstop ride.

Publications of ICCM
The main publications of ICCM are the Proceedings and
Notices of ICCM. The former gives a faithful record of
the scientific activities of each ICCM and also includes
pictures of awardees and ceremonies, and the latter
provides a platform for mathematicians from all over the
world to share their thoughts and ideas on recent major
progress in mathematics, issues, and problems facing
mathematics.

Impact of ICCM
ICCM gives an identity to the loose group of mathemati-
cians of Chinese descent around the world and provides
a unique opportunity for them to gather together and
exchange ideas in mathematics. Such a global interaction
is very helpful to everyone, especially to those people
coming from places in China that are not well exposed to
modern mathematics.

The Morningside Lectures given bymany distinguished
mathematicians who are not of Chinese descent keep the
Chinese mathematicians informed of the most recent
developments in mathematics in other parts of the world.

The Morningside Medal and other prizes recognize
works of promising young Chinese mathematicians and
motivate them to continue their excellent work.
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Baa Hózhó Math: Math Circles for Navajo 
Students and Teachers
Dave Auckly, Bob Klein, Amanda Serenevy, and Tatiana Shubin

It’s 8:00 am on Tuesday morning, and two vans have ar-
rived at Diné College having just completed 6:30 am trips 
from Many Farms and Fort Defiance, Arizona, to bring 
thirty middle and high school students to the Navajo Baa 
Hózhó Math Camp. Baa Hózhó means “balance” or “har-
mony.” The kids race into the building, grab breakfast, and 
find seats in the classroom to eat and play with Rubik’s 
cubes and other puzzles and to catch up with friends. 
Shortly they will be busy with two math circle sessions, 
physical activity, sessions on Navajo culture and language, 
and lunch—all before the 4:00 pm trip home.

At 9:00 am, the math circle sessions begin, and Tatiana 
Shubin, a mathematician from San Jose State University 
and co-founder/director of the Navajo Nation Math Cir-
cles (NNMC) project, holds up a stick-and-ball model of a 
Buckyball, built of twenty hexagons and twelve pentagons. 
She asks, “How many diagonals are there for this object?” 
Students stare at the object for a minute, then begin group 
discussions and calculations that will take more than an 
hour. Shubin smiles, knowing that this is what she had in 

mind when she first dreamed of sharing math with the 
Navajo people.

In another room, middle school student Nataani Yazzie 
is smiling as Dave Auckly, a mathematician from Kansas 
State University and co-founder/director, is racing around 
the classroom acting like a pirate. He is delighting the 
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Navajo students Jamie Tsosie, Mya Chee, and Waylon 
Begay getting untied before breakfast. 

Co-founder/director Tatiana Shubin asks how many 
diagonals a Buckyball has. 

The authors describe their mathematics program for the Navajo Nation of Native Americans in the southwest 
United States.
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students with his energy while intriguing them with a 
combinatorics problem set in the context of pirate trea-
sure: strands of multicolored pearls assembled according 
to a simple set of rules. Auckly has been with the project 
since Tatiana asked him if he knew anyone in the Navajo 
Nation back in 2011 and together they plotted how to 
create a permanent Math Circles program for students 
and teachers there. He has been managing many of the 
administrative details throughout the calendar year to 
arrange mathematician visits, finances, and the yearly 
math festivals.

In the two weeks of camp, the students will go on a 
campout; meet another ten to twelve mathematicians and 
scientists from institutions around the United States; learn 
Navajo games, language, and culture; eat; play; and grow 
in their abilities and confidence with problem solving. In 
particular, they will interact with project co-founder/di-
rector Henry Fowler. Fowler, a mathematician and Navajo 
scholar from Diné College, shared Tatiana’s enthusiasm 
for the project from the first time she told him about it. 
He has dedicated his professional life to helping his people 
realize their potential in mathematics and science.

But the students at the summer camp are participating 
in something much bigger than a two-week summer camp. 
They are part of the Navajo Nation Math Circles project. A 
group of their math teachers (from kindergarten through 
high school) will be gathering on Saturday for a Math 
Teachers’ Circle workshop, one of many throughout the 
year led by mathematicians who also visit schools to lead 

math circle sessions. The teachers will also participate in 
a math festival held annually by the NNMC and attended 
last year by more than seven hundred fifty students and 
parents.

The goal of the project has always been to bring the 
spirit of mathematics to the Navajo Nation and to spark 
interest and joy in problem solving in the students and 
teachers who participate. Mathematics is very close to Na-
vajo culture: both are deeply rooted in the love of beauty. 

Beginnings 
Shubin had visited the Navajo Nation before and was 
deeply moved by the culture, environment, and people. 
Remembering how the network of math circles in Russia 
and Kazakhstan had spurred her own interest in mathe-
matics, she wanted to bring them to the Navajo Nation. 
She dreamed of spending her sabbatical leave on the 
project. In January 2012 Auckly and Shubin designed a 
broad-reaching and sustainable program for teachers and 
students in the Navajo Nation. The program would include 
mathematical visitors who would lead teacher workshops 
and special math circles at local schools. Auckly imme-
diately began the work of raising funds to support the 
project, the beginning of what would be more than a dozen 
successful grant proposals.

Co-founder/director Dave Auckly works with Tyline 
Descheny and Michael Begay on a version of the Ham 
Sandwich theorem. 

Co-founder/director Henry Fowler (top). Below, Fowler, 
the son of a Navajo code talker, discusses Navajo 
culture with students. 

Mathematics is very close 
to Navajo culture: both 
are deeply rooted in the 

love of beauty
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Auckly and Shubin needed an invitation to the reserva-
tion, however. One can’t just show up and announce, “I’m 
here to do math circles.” Jennifer White, an acquaintance 
of Auckly’s, introduced Shubin to Henry Fowler. Fowler 
introduced Shubin to school principals and math depart-
ments and helped to lay the groundwork for establishing 
math circles in schools across the reservation.

The second year of the project saw the addition of two 
additional co-directors: Bob Klein, associate professor at 
Ohio University, and Amanda Serenevy, executive director 
of the Riverbend Community Math Center in South Bend, 
Indiana. Klein grew up in Albuquerque, New Mexico, so 
the project has helped him reconnect with the Southwest, 
as well as provide him an opportunity to investigate the 
NNMC model for developing and sustaining math circles 
globally. This work has informed his development of sim-
ilar projects in Guatemala (with Javier Ronquillo Rivera) 
and Nepal (with Rabi and Mohan K.C., and Prabha 
Shrestha). 

Serenevy was one of the first visitors to the project 
and is an energetic math circle leader who formed the 
Riverbend Community Math Center in fall 2006. She is 
one of few people in the world who runs math circles as 
a full-time job. Serenevy contributes a wealth of experi-
ence working with teachers and students on collaborative 
problem solving and visits regularly throughout the school 
year and summer.

A Comprehensive Project
The project has eight components that interact to im-
prove mathematics education in the Navajo Nation. The 
components are: 

1. a mathematical visitor program sending mathemati-
cians to Navajo schools to lead in-school and after-school 
math activities in math circles;

2. a two-week nonresidential Baa Hózhó Summer Camp 
for students in grades 6–12;

3. public math festivals to introduce engaging mathemat-
ical activities to large numbers of Navajo students;

4. a year-long student mentoring program that pairs Na-
vajo students with professional mathematicians;

5. a series of professional development workshops for 
Navajo teachers;

6. a teacher mentoring program that connects small 
groups of teachers to mathematicians;

7. a summer teacher development program, and

8. math circles for students, which meet regularly at 
schools and are led by teachers. 

This structure is amazing in its effectiveness: 
Math festivals advertise the project to students and 
teachers, demonstrating that math can be fun; the 
math circles during and after school get kids even 
more interested—they want to work on more math 
problems; the teachers’ workshops provide an 
opportunity for local teachers to garner more ideas, 
share their experiences, and air their concerns; the 
summer math camp, teacher mentoring pro-gram, 
student mentoring program, and summer teacher 

development program all provide more in-depth math 
training for those who truly get hooked. 

In the words of students Buddy Joe and Charmayne 
Seaton and teacher Dana Busenbark: 

“I brag about this math camp, because it’s really a lot of 
fun. It’s not like regular classrooms where you’re reading 
a textbook and listening to a teacher in front of the class 
writing on the board. It’s a lot of fun; we get involved in 
the lesson. It’s a lot different.” 

—Buddy Joe, student, Fort Defiance, Arizona 

“I thought I was dumb, that I wasn’t really smart. But 
then I actually got to know myself and I realized that I am 
smart. I can do it if I put my mind to it. And I believe that 
for everyone. If you have a goal in mind and you really 
want it, you can do it. You just have to believe in yourself, 
and you just have to push.” 

—Charmayne Seaton, student, Ganado, Arizona 

“I talk with others about the math camp because it pro-
vides [the] Navajo Nation students that we teach with op-
portunities to meet others that they may not know, learn 
about jobs that require math skills, and most importantly 
to think outside the box. So often, our students think in 
black and white and do not consider other options. The 
math camp gives them an opportunity to discuss options 
and open their minds to new ideas.”

—Dana Busenbark, teacher, Fort Defiance, Arizona 

The impact is already being felt at the postsecondary 
level. Since the project was formed, Diné College has seen 
a marked increase in the demand for mathematics. The 
college has introduced two new mathematics classes and 
runs more sections of existing math classes. In the fall 
of 2013 the college had one section of precalculus with 
twenty-three students. In 2014–15 the college offered 
precalculus to thirty-five students, calculus to eighty-two 
students, and linear algebra to six students. The college 
just introduced its first mathematics degree program. 
This new program in mathematics education has fifteen 
students.

Charmayne Seaton has attended many NNMC programs. 
She calls Shubin her “auntie” as a sign of the bond they 
share. She says that she longed to escape from her fami-
ly’s home at Ganado, but since attending the math camp 
at Diné College, her goal is to get into a university, then 
return home to help her people.

Shubin, Auckly, Klein, and Serenevy have been working 
for the past five years to bring these programs to the Diné 
people in the Navajo Nation. The Navajo Nation is an area 
the size of West Virginia in the Four Corners region of 
the American Southwest. It is home to around 200,000 
Navajos, and it is very isolated. Industry is nearly absent, 
and there are high levels of poverty. The hope is that the 
program will grow into a model that may be used to help 
other underserved populations.

The majority of funding for the NNMC project has 
come from the National Science Foundation and National 
Security Agency, with additional funding from the Amer-
ican Institute of Mathematics, the Mathematical Sciences 
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Research Institute, the Mathematical Association of 
America, a number of colleges and universities, and a few  
foundations. A stable funding model has been elusive, 
though the model represents a high impact-to-cost ratio, a 
cause for optimism. External funding is important because 
the average family income in the Navajo Nation is less than 
$16,000 per year, so NNMC provides all programs to mem-
bers of the community for free. Meals and transportation 
are included with longer programs.

With a dozen visits by mathematicians to the NNMC 
project, more than one thousand students from across the 
Navajo Nation have engaged with working mathematicians 
and scientists from across the United States. Mathemati-
cians come during the school year and stay about a week, 
visiting several schools during each visit, running math 
circle sessions on topics that have included hat color logic 
problems, RSA encryption, the Collatz conjecture, sum 
free partitions, mathematical origami, rational tangles, 
chromatic numbers, distance puzzles, Fibonacci tiling 
patterns, Liar’s Bingo (binary representations), Friends and 
Enemies (a dynamical systems game), repeating decimals, 
the orbit-stabilizer theorem, Nim games, and Intersection 
Math.

Benefits run both ways as visiting mathematicians and 
scientists have the opportunity to meet and learn more 
about the Navajo people and the beautiful Diné Bikéyah, 
or Navajo Country. As Blake Thornton, mathematician at 
Washington University, St. Louis, wrote, “I worked really 
hard the entire week, but I had a great time. I would love 
to go back.” Many mathematicians do come back. Matthias 
Kawski has driven up from Arizona State University many 
times.

Parents and guardians of the student participants 
in the project work hard to encourage and support the 
participation of the students in the summer camp and 
festival, sometimes driving them several hours each way 
to participate. 

Summer Camp
To help participants develop relationships with their 
peers and therefore the ability to collaborate and to feel 
comfortable sharing ideas, leaders divide participants 
into two teams for the duration of the camp. Students 
quickly identify with those teams in playful camaraderie. 
The camp consists of whole-group sessions and sessions 
split by teams (such as the math circle sessions, where this 

approach means working with smaller groups of about 
fifteen students). 

Participants have a range of mathematics backgrounds 
and come from grades 6–12. They submit an application 
and references from teachers and are chosen based not 
only on the strength of those references but also on the 
desire and “heart” evident in their answers to questions 
like “Why do you want to participate in the Baa Hózhó 
Math Camp?” 

Each Friday of the summer camp, a guest of honor 
spends part of the day interacting with students and 
gives an inspirational talk that combines mathematical 
content with their personal and professional story. Guests 
of honor have included Robert Megginson, one of very 
few Native Americans with a PhD in mathematics; John 
Herrington, the first Native American in space; and Sandra 
Begay and Julius Yellowhair, both Navajos who work as 
senior scientists at Sandia Labs. 

While the focus is on collaborative problem solving, 
representing an authentic model for mathematical investi-
gation, the project also has a fun and playful competition 
structure in place: Math Wrangles, a form of mathematical 
debate. The process of preparing for the Math Wrangle has 
greatly increased the confidence of participants and of-
fered project leaders a way to assess overall effectiveness 
of the camp and to watch the development of participants’ 
abilities. 

Teacher Mentoring and Workshops
The teacher mentoring program has been refined by the 
NNMC directors into what seems for now to be an effec-
tive format. The directors initially hoped that by letting 
teachers watch mathematicians make presentations to 
their students and by offering teacher workshops, the Na-
vajo teachers would begin leading math circle sessions at 
their own schools. This has proved difficult, because while 
teachers see the value of the math circle sessions, they 
do not feel prepared to run such sessions on their own. 
The teacher mentoring program explicitly addresses this.

Joe Buhler of the Institute for Defense Analyses 
working with Dawnae Etsitty. 

Sample from Thornton’s visit: You tell a group of ten 
students that you will put a party hat with a number 
1–10 on the head of each student. (However, not all 
numbers need to be used. It might be the case that one 
hat has a 1 on it and the rest have a 7.) When this is 
done each student will be able to see the hats on all of 
the other students, but not the hat on his or her own 
head. Without communicating, the students will each 
write a guess of the number on their own hat. At the 
same time, the students will show their guess. If just 
one student correctly guesses the number on his or 
her hat it will be considered a win for all. The students 
may plan before the hats are placed on their heads and 
agree what they will do. Is there a way the students can 
be sure to win? If so, how?
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Mentoring takes place via teleconference with a group 
of teachers who work through a math circle session to-
gether with a project director. When they work through a 
problem for the first time, the teachers act in the role of 
students. Teachers get written support materials, includ-
ing handouts, notes on the relevant mathematical back-
ground and big ideas, presentation tips, and evaluations 
for teachers and mentors to use in examining the efficacy 
of the sessions. A second (and possibly third) teleconfer-
ence with the teachers ensures that they are comfortable 
leading the session. Then a team of two to four teachers 
leads the session with a group of students. Last year the 
project included twelve Navajo-led math circle sessions.

When Navajo teachers lead math circles, students see 
a member of their tribe modeling mathematical inquiry, 
serving to counter stereotypes and promote positive atti-
tudes toward mathematics. 

Keeping mathematics and culture mutually reinforcing 
is an important part of the project approach. Dawnlei 
Ben is largely responsible for creating the Navajo cultural 
component of the math camp. Ben grew up in Canyon 
de Chelly in a house with no running water or heating. 
“I’m okay with that. We have cornfields, apples, plums, 

peaches, apricots on our land,” she says. Ben was raised 
with traditional teachings and wants to impart what she 
learned to children so the culture can survive. At the camp 
she has taught Navajo remedies, toolmaking, and games.

At least once per semester, visiting mathematicians 
lead teacher training workshops for groups of teachers 
from across the reservation. At one of these workshops, 
Shubin, Auckly, Serenevy, and Klein facilitated sessions 
designed to help the more than forty teachers use prob-
lem-solving prompts in their classrooms and to deepen 
their understanding of the math behind the problems. 
In Exploding Dots, for instance, Shubin helped teachers 
think about how to explain place value, addition, multipli-
cation, subtraction, and division, and standard manipula-
tions of polynomials to their students, but in a new and 
thought-provoking way. Auckly led Toilet Paper Math, a 
session for elementary school teachers in which he demon-
strated several ways to use toilet paper as a playful, yet 
useful, manipulative to help the teachers describe various 
number concepts to their students. Serenevy presented 
sessions on introducing serious mathematical play in 
lower elementary classrooms, conceptual approaches to 
operations with numbers, and mathematical modeling 
using spreadsheets.

Leegene Barlow and Elene Morris working on a 
problem.

Sample Wrangle Problem: Using a sheet of grid paper, 
Dana marked a rectangle and drew a picture inside the 
rectangle (in the example below it is dark gray). Then 
she surrounded the rectangle by a one-square-wide 
border consisting of grid squares (in the example below 
it is light gray). It turned out that the area of the border 
is exactly the same as the area of the inside rectangle. 
What size is the rectangle? List all possible sizes and 
prove that other sizes won’t work. The example below 
doesn’t work.

The Documentary 
When George Csicsery heard of the Navajo Nation 
Math Circles project he envisioned a documentary film 
about the meeting of two worlds: that of some of the 
country’s most accomplished mathematicians and math 
educators with the children and teachers in underserved 
Navajo schools. The resulting Navajo Math Circles film 
premiered in Seattle, Washington, on January 6, 2016, 
at the Joint Mathematics Meetings. Nine of the Navajo 
participants attended this screening, including three 
students, two teachers, two parents, as well as many of 
the mathematicians involved in the project. The DVD 
contains the 58-minute film as well as five extra features 
totaling another 34 minutes. 

Screenings of Navajo Math Circles are being sched-
uled throughout the United States, and the film is being 
promoted for broadcast on public television stations.
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Interviews with the 
teachers and the visiting 
mathematicians made 
clear the value of this 
training, a sense of condi-
tions at schools on the res-
ervation, and participants’ 
and facilitators’ hopes for 
bringing improvements 
to their classrooms using 
fun and interesting math-
ematical investigations.

Project leaders hope 
that this model and these 
experiences will be shared 

by more mathematicians, teachers, and students in many 
other places in this country and beyond. 

When saying goodbye the Navajo wish for others to 
“Walk in beauty,” and the directors of the Navajo Nation 
Math Circle project similarly wish that the story of this 
project inspires others to use math circles to help everyone 
to walk in beauty and to do so with mathematics. 

For more information about the Navajo Nation Math 
Circles project or to contribute, please visit: navajomath-
circles.org

For more information about the production and 
a detailed synopsis or for updates on upcom-
ing screenings of Navajo Math Circles, please visit  
navajomathcirclesfilm.com, where a sample video 
covering the summer activities of 2014 can be viewed.
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Beal, Khalilah, Viscosity solution meth-
ods in risk analysis

Berger, Emily, Probabilistic methods for
single individual haplotype reconstruc-
tion

Chih, Ellen, Indivisible characteristics of
recursively enumerable sets

Galkowski, Jeffrey, Distribution of reso-
nances in scattering by thin barriers

Haberman, Boaz, Inverse problems with
rough data

Harris, Kelley, Inference of population
history and mutation biology from
human genetic variation

Harrop Griffiths, Benjamin, Quasilinear
dynamics of KdV-type equations

Hilaire, Christian, The Ricci flow on
Riemannian groupoids

Honigs, Katrina, Derived equivalent vari-
eties and their zeta functions

Jin, Long, Scattering resources for convex
obstacles

Jin, Xin, Symplectic approaches in geo-
metric representation theory

Kalman, Adam, Newton polytopes of
cluster variables

Lanoue, Daniel, The metric coalescent
Lee, Heather, Homological mirror sym-

metry for open Riemann surfaces from
pair-of-pants decompositions

Merberg, Adam, Noncommutative gener-
alized Brownian motions with multiple
processes

Morrison, Ralph, Tropical and non-
Archmidean curves

Pejic, Michael, Quantum Bayesian net-
works with application to problems
displaying Parrondo’s paradox

Peterson, Eric, Cotangent spectra and the
determinantal sphere

Doctoral Degrees Conferred
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Preskill, Benjamin, The jump splice
method for elliptic interface problems
and the incompressible Navier-Stokes
equations

Rosen, Zvi, Algebraic matroids in appli-
cations

Sylvan, Zachary, On partially warpped
Fukuya categories

Tsou, Benjamin, Eigenvalue distributions
of symmetric group representations

Vu, Thanh, Combinatorial patterns in
syzygies

Wang, Luming, Discontinuous Galerkin
methods on moving domains with large
deformations

Wayman, Eric, A skew-product decom-
position on a manifold equipped with
a group action, a Lorentz model with
variable density in a conservative force
field, and reconstruction of a mani-
fold from the intrinsic metric of an
associated Markov chain

Zhang, Te, Weak convergence and rapidly
oscillating pendula

Department of Statistics

Broderick, Tamara, Clusters and fea-
tures from combinatorial stochastic
processes

Li, Hongwei, Theoretical analysis and
efficient algorithms for crowdsourcing

Lopes, Miles, Some inference problems in
high-dimensional linear models

Racz, Miklos, Influences in voting and
growing networks

Ruddy, Sean, Shrinkage of dispersion
parameters in the double exponential
family of distributions, with applica-
tions to genomic sequencing

Biostatistics

Balzer, Laura, Design and analysis of
cluster randomized trials with applica-
tion to HIV prevention and treatment

Boley, Nathan, Methods for the analysis
of high throughput sequencing data

LeDell, Erin, Scalable ensemble learning
and computationally efficient variance
estimation

Lendle, Samuel, Targeted minimum loss
based estimation: Applications and ex-
tensions in causal inference and big
data

Stoiber, Marcus, Biological networks: Dy-
namics, mechanisms and responses

Zheng, Wenjing, Semiparametric and ro-
bust methods for complex parameters
in causal inference

University of California,
Davis (16)

Department of Mathematics

Lewis, Owen, Mathematical investiga-
tion of hydrodynamic contributions
to amoeboid cell motility in physarum
polycephalum

Li, Binglin, Towards a theory of Abel-
Jacobi maps and limit linear series for
curves of compact types

Lu, Steven, No quantum Brooks’ theorem

Scrimshaw, Travis, Crystals and rigged
configurations

Tavernetti, William, Modeling and simu-
lation of thermal ignition, flame fronts,
reactive flows and transonic combus-
tion

Waagen, Alexander, Phase transitions on
static and evolving networks: Effect of
competition, zealotry, and growth

Watson, Richard, The structure of tran-
sient memory in a simple model of
inhibitory neural feedback

Wertz, Tim, Localized operators and
eigenvector localization

Department of Statistics

Becker, Gabriel, Rethinking dynamic doc-
uments for data analytic research

Ganguly, Apratim, Applications and the-
oretical properties of local geometry
based structure learning methods in
Gaussian graphical models

He, Jinjiang, Functional correlations to
quantify functional connectivity in
brain imaging

Lai, Chu Shing (Randy), Generalized fidu-
cial inference and its applications

Melcon, Erin, Penalty parameter selection
in generalized linear models and linear
mixed models

Udaltsova, Irina, Bayesian estimation of
log(N > S)− logS

Wong, Ka Wai (Raymond), Fiber direction
estimation in diffusion MRI

Zhang, Xiaoke, A unified theory and a
time-varying additive model for func-
tional and longitudinal data

University of California,
Irvine (10)

Department of Mathematics

Eskew, Monroe, Measurability properties
on small cardinals

Forero Cuervo, Andres, Consistency
strength of stationary catching

Hill, Joshua, On calculating the cardinality
of the value set of a polynomial (and
some related problems)

Keti, Matt, Reed-Solomon codes and the
deep hole problem

Konstorum, Anna, Mathematical model-
ing of tumor-microenvironment dynam-
ics

Liu, Hsiao-Fan, Geometric curve flows

Rische, Jacquelyn, Mathematical model-
ing of language learning

Smith, Luke, Refining multivariate value
set bounds

Yan, Huaming, Mathematical modeling of
branching morphogenesis and vascular
tumor growth

Zou, Changjian, Inverse problems in
acoustic and electromagnetic scattering

University of California,
Los Angeles (33)

Department of Biostatistics, Fielding

School of Public Health

Boren, David, Agent-based modeling for
HIV prevention

Fischer, Heidi Jean, Statistical methods
for ultrafine particle distributions

Harrell, Lauren, Analysis strategies for
planned missing data in health sciences
and education research

Konikoff, Jacob, Cross-sectional HIV in-
cidence estimation: Techniques and
challenges

Qiu, Jiaheng, Finding optimal experimen-
tal designs for models in biomedical
studies via particle swarm

Rizzo Varela, Shemra, Uncertainty in
meta-analysis: Bridging the divide be-
tween ideal and available extracted
data

Department of Mathematics

Benatar, Jacques, The existence of small
prime gaps in subsets of the integers

Bhaskar, Siddharth, Recursion versus tail
recursion over abstract structures

Burungale, Ashay, On the non-triviality
of arithmetic invariants modulo p

Davis, Damek, On the design and analysis
of operator-splitting schemes

Denomme, Robert, Character formulas
for 2-Lie algebras

Feldman, William, Asymptotic behavior
of nonlinear PDE: Dynamic stability of
a droplet model and boundary data
homogenization

Gan, Wenying, Several problems in ex-
tremal combinatorics

Guan, Feng, Affine structure on the
Teichmüller spaces and period maps
for Calabi-Yau manifolds

Hachtman, Sherwood, Calibrating deter-
minacy strength in Borel hierarchies

Hu, Huiyi, Graph based models for
unsupervised high dimensional data
clustering and network analysis

Kim, Sungjin, Average of the first in-
variant factor of the reductions of the
Abelian varieties of CM type

Krause, Benjamin, Some results in point-
wise ergodic theory

Leary, Brian, On maximal amenable sub-
algebras of amalgamated free product
von Neumann algebras

Liu, Yajing, Applications of the link
surgery formula in Heegaard Floer
homology

Mackey, Alan, Part I: Steady states in
two-species particle aggregation; Part II:
Sparse representations for multiscale
PDE

Malyshev, Anton, Combinatorics of finitely
generated groups

Merkurjev, Ekaterina, Variational and
PDE-based methods for big data analy-
sis, classification and image processing
using graphs
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Miner, Samuel, Limit shapes of restricted
permutations

Nelson, Brent, Non-tracial free transport
and applications

O’Connor, Daniel, Primal-dual decompo-
sition by operator splitting and applica-
tions to image deblurring

Radke, Eric, Net weighting methods and
other novel approaches in variation-
aware placement and sizing

Rajagopalan, Anand, Outlier eigenvalue
fluctuations of perturbed iid matrices

Scaduto, Christopher, Instantons and odd
Khovanov homology

Walsberg, Erik, Metric geometry in a tame
setting

Wang, Yuting, Virtual node algorithms
for simulating and cutting deformable
solids

Xu, Samantha, Hamiltonian systems and
Gibbs measures

Zipkin, Joseph, Mathematical models and
methods for behavior in social net-
works: Urban crime, self-exciting inter-
actions, and information spread

University of California,
Riverside (9)

Department of Mathematics

Lunde, Mathew, Self-extensions and prime
factorizations of representations of
quantum affine algebras

Park, Jason, Random measure algebras
under convolution

Safii, Soheil, Equivariant and isovariant
function spaces

Thistlethwaite, Oliver, Seiberg-Witten in-
variants, Alexander polynomials, and
fibred classes

Wand, Jeffrey, Demazure flags of local
Weyl modules

West, Jacob, Higher Auslander-Reiten the-
ory

Department of Statistics

Crackel, Roberto, Likelihood free infer-
ence for a flexible class of bivariate beta
distributions

Xiao, Zhen, Parameter estimation in dif-
ferential equation based models

Zheng, Zongpeng (Patrick), Projection,
search, and optimality in factorial ex-
periments

University of California,
San Diego (15)

Department of Mathematics

Cheng, Shi, Analysis and numerical treat-
ment of elliptic equations with stochas-
tic data

Compeau, Phillip, Scalable online algo-
rithmic biology education and DCJ-Indel
sorting

Deotte, Chris, Domain partitioning meth-
ods for elliptic partial differential equa-
tions

Hennig, Johanna, Locally finite dimen-
sional Lie algebras

Kasa, Michael, Toward Gromov-Witten in-
variants relatively coherent logarithmic
schemes

Kempton, Mark, High dimensional spec-
tral graph theory and non-backtracking
random walks on graphs

Lobue Tiefenbruck, Janine, Combinatorial
properties of quasi-symmetric Schur
functions and generalized Demazure
atoms

Louie, Janelle, Classification of convex
ancient solutions to curve shortening
flow on the sphere

Meng, Wang, On the detection of sparse
mixtures

Parks, Helen, Structural approaches to
large-scale systems: Variational integra-
tors for interconnected Lagrange-Dirac
systems and structured model reduc-
tion on Lie groups

Shustrova, Anna, Primal-dual interior
methods for quadratic programming

Tiee, Christopher, Computation and visu-
alization of geometric partial differen-
tial equations

Wen, Jiayi, Mathematical modeling and
computational methods for electro-
static interactions with applications to
biological molecules

Wilson, Andrew, Generalized shuffle con-
jectures for the Garsia-Haiman delta
operator

Zimmermann, David, Logarithmic Sobolev
inequalities for Gaussian convolutions
of compactly supported measures

University of California,
Santa Barbara (14)

Department of Mathematics

Ackermann, Robert, On pseudo-Anosov
maps, symplectic, Perron-Frobenius ma-
trices, and compression bodies

Chapman, Kyle, An ergodic algorithm
for sampling equilateral knots with
thickness

Jonov, Boyan, Longtime behavior of small
solutions to viscous perturbations of
nonlinear hyperbolic systems in 3-D

Leitner, Arielle, Limits under conjugacy
of the diagonal Cartan group in SLn(R)

Leyton Chisholm, Elizabeth, Braid groups
and Euclidean simplices

Ream, Robert, Index estimates and exis-
tence of minimal surfaces in manifolds
with controlled curvature

Salazar, Daniel, Modeling and computa-
tion of immersed, flexible boundaries
in complex fluids

Department of Statistics and Applied

Probability

Chiu, Chi-Yang, Nonparametric mixed-
effects density regression

Fahham Saporito, Yuri, Topics on func-
tional Itô calculus and multiscale sto-
chastic volatility modeling

Hancock, David, Investigating optimal
investment problems for portfolios of
cointegrated assets, with transaction
costs

Lin, Junjing, Some contributions to non-
parametric Bayesian methods

Lu, Chunhsiung, Stochastic filtering prob-
lem with financial application to high
frequency trading

Sheinson, Michael, Sequential Monte Carlo
methods: Applications to disease surveil-
lance and fMRI data

Swenson, Julianne, Contributions to Bayesian
statistics vector autoregressive time se-
ries, instrumental variables, recommen-
dation systems

University of California,
Santa Cruz (10)

Applied Mathematics and Statistics

Department

Chesi, Simone, Attitude control of nanosatel-
lite using shifting masses

DeYoreo, Maria, A Bayesian framework
for fully nonparametric ordinal regres-
sion

Phelps, Christopher, Computational opti-
mal control of nonlinear systems with
parameter uncertainty

Richardson, Robert, Flexible integro-
differential equations for Bayesian mod-
eling of spatio-temporal data

Walton, Claire, The design and implemen-
tation of motion planning problems
given parameter uncertainty

Xiao, Sai, Bayesian non-parametric mod-
eling for some classes of temporal point
processes

Department of Mathematics

Goren, Yusuf, Counting periodic orbits:
Conley conjecture for Lagrangian cor-
respondences and resonance relations
for closed Reeb orbits

Owen, Mitchell, Families of half-integer
weight Eisenstein series

Tabing, Felicia, String homology and Lie
algebra structures

Yuan, Wei, The geometry of vacuum
static space and deformations of scalar
curvature

University of Southern
California (12)

Department of Mathematics

Bessam, Diogo, Large deviations rates in
a Gaussian setting and related topics

Daley, Timothy, Non-parametric models
for large capture-recapture experiments
with applications to DNA sequencing

Ekren, Ibrahim, Path-dependent partial
differential equations and related top-
ics

Islak, Umit, Concentration inequalities
with couplings from Stein’s method

Newman, Burton, Growth of torsion in
quadratic extensions of quadratic cy-
clotomic fields
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Pei, Yuan, Certain regularity problems in
fluid dynamics

Sokolov, Grigory, Multi-population opti-
mal change-point detection

Tian, Yin, Categorification of sl (1,1) via
contact topology

Timmer, Joseph, Frobenius-Schur indi-
cators of Hopf algebras arising from
factorizations of the symmetric group

Warner, Harry Jared, Springer isomor-
phisms and the variety of elementary
subalgebras

Zheng, Zemin, Feature selection and in-
teraction screening in high-dimensional
modeling

Zhuo, Jia, Probabilistic numerical meth-
ods for fully nonlinear PDEs and related
topics

COLORADO
Colorado School of
Mines (2)

Department of Applied Mathematics

and Statistics

Nealy, Jennifer, A study of normal mode
solutions for seismo-acoustic propaga-
tion scenarios

Zaharatos, Brian, Statistical modeling of
photovoltaic device performance

Colorado State
University (13)

Department of Mathematics

Adkins, Melissa, Modeling local pattern
formation on membrane surfaces using
non-local interactions

Freese, Hilary, Abelian surfaces with real
multiplication over finite fields

Hughes, Justin, Group action on neigh-
borhood complexes of Cayley graphs

Lane-Harvard, Elizabeth, Strongly regular
graphs from large arcs

Miles, Eric, Bridgeland stability of line
bundles on surfaces

Motta, Francis, Optimally topologically
transitive orbits, complex Hadamard
matrices and an ion bombardment

Osnaqq, Silvia, Low rank representations
of matrices using nuclear norm heuris-
tics

Previte, Corrine, The D-neighborhood
complex of graphs

Schmidt, Eric, Number-theoretic proper-
ties of the binomial distribution with
applications in arithmetic geometry

Schwickerath, Anthony, Linear models,
signal detection, and the Grassmann
manifold

Zhang, Chuan, Storing cycles in Hopfield-
type neural networks

Department of Statistics

Bugbee, Bruce, Semiparametric regres-
sion in the presence of complex vari-
ance structures arising from small angle
x-ray scattering data

Herndon, Wade, Testing and adjusting
for informative sampling in survey data

University of Colorado,
Boulder (13)

Department of Applied Mathematics

Appelhans, David, Trading computation
for communication: A low communica-
tion algorithm for the parallel solution
of PDEs using range decomposition,
nested iteration, and adaptive mesh
refinement

Brutz, Michael, Mathematical modelling
and analysis of several diffusive pro-
cesses

Chen, Yuanting, Bayesian semi-parametric
modeling of time-to-event data

Hao, Sijia, Numerical methods for solving
linear elliptic PDEs: Direct solvers and
high order accurate discretizations

Keck, Dustin, Aggregation dynamics: Nu-
merical approximations, inverse prob-
lems, and generalized sensitivity

Leibs, Christopher, First-order systems
least-squares finite element methods
and nested iteration for electromag-
netic two-fluid kinetic-based plasma
models

Monnig, Nathan, From nonlinear embed-
ding to graph distances: A spectral
perspective

Romero, Henry, Fundamental limits of
network communication with general
message sets: A combinatorial ap-
proach

Sirisubtawee, Sekson, Stability and bifur-
cations of a piecewise-smooth elasto-
plastic inverted pendulum model: To-
wards an understanding of dynamics of
buildings under earthquake-type forc-
ing

Department of Mathematics

Davison, Trubee, Generalizing the Kan-
torovich metric to projection-valued
measures: With an application to iter-
ated function systems

Hower, John, A global symbol for the
b-calculus on manifolds with boundary

Migler, Joseph, Determinants in K-theory
and operator algebras

Zhang, Liang, Problems concerning spa-
tial branching particle systems with
interaction

University of Colorado,
Denver (3)

Department of Mathematical and

Statistical Sciences

DeOrsey, Philip, Hyperovals and cyclo-
tomic sets in AG(2,q)

Diemunsch, Jennifer, Three problems in
structural and extremal graph theory

Kondratenko, Volodomyr, Efficient algo-
rithms for wildland fire simulation

University of Denver (2)

Department of Mathematics

Aboras, Mouna, Dihedral-like construc-
tions of automorphic loops

Cardona, Riquelmi, The finite embed-
dability property for some noncom-
mutative knotted varieties of RL and
DRL

CONNECTICUT
University of Connecticut,
Storrs (11)

Department of Mathematics

Hewa Katuwandeniyage, Priyantha, Mul-
tivariate longitudinal data analysis or
actuarial applications

Huan, Tingting, Traveling fronts to reac-
tion diffusion equations with fractional
Laplacians

Huang, Shujuan, Risk assessment and
pricing for group health claims

K.M.G. Dias, Usahani, Longitudinal analy-
sis of mortality risk factors for actuarial
valuation

Martin, Caleb, Computability theory and
ordered groups

Suggs, Jacob, On lowness for isomor-
phism as restricted to classes of struc-
tures

Zhao, Mingfeng, Traveling wave solu-
tions to the Allen-Cahn equations with
fractional Laplacians

Zheng, Wenyuan, Portfolio choice with
life annuities under probability distor-
tion

Department of Statistics

Banerjee, Swarnali, Sequential fixed-
accuracy confidence interval estimation
methodologies in statistical ecology and
related topics

Harrington, Patrick, Classification and
multiple hypothesis testing in microar-
ray and RNA-Seq experiments

Zhang, Danjie, Model assessment in joint
modeling of longitudinal and survival
data with applications to cancer clinical
trials

Wesleyan University (2)

Department of Mathematics and

Computer Science

Smith, Brett, On minimality of planar
graphs with respect to treewidth

Valenzuela, Gabriel, Homological algebra
of complete and torsion modules

Yale University (11)

Biostatistics Division

Gilani, Owais, Spatiotemporal calibration
and resolution refinement of output
from deterministic models
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794 NOTICES OF THE AMS VOLUME 63, NUMBER 7



Department of Mathematics

Constantin, Sarah, Diffusion harmonics
and dual geometry on Carnot manifolds

Huang, Shinnyih, An improvement to
Zaremba’s conjecture

Kimport, Susanna, Quantum modular
forms, mock modular forms, and partial
theta functions

Leeb, William, Topics in metric approxi-
mation

Len, Yoav, Tropical Brill-Noether theory
Munoz, Francisco, The classification of as-

sociated varieties of some generalized
Harish-Chandra modules

Tarik, Aougab, Effectivizing the geometry
of the curve complex

Department of Statistics

Ren, Zhao, Structured covariance and pre-
cision matrices estimation: Toeplitz co-
variance and Gaussian graphical model

Yang, Xiao, Compression and predictive
distributions for large alphabets

Ye, Saier, Multivariate regression with
block-structured predictors

DELAWARE
Delaware State
University (4)

Department of Mathematical

Sciences

Ajayi, Adonis, Local mesh refinement
techniques for ground penetrating radar

Liu, Yuhong, UWB radar signal detection
and imaging

Sanchez, Polina, Dynamics of shallow
water waves with spatio-temporal dis-
persion on Rosenau-KDV-RLW equation
with power law nonlinearity

Savescu, Michelle, Optical soliton pertur-
bation with dual dispersion

University of Delaware (12)

Department of Mathematical

Sciences

Emerick, Brooks, Modeling molecular and
tissue dynamics in the human colonic
crypt: An investigation into colon can-
cer development

Fang, Rui, Stochastic analysis of ant-
based routing and probabilistic mod-
eling of medium access control in
wireless local area networks

He, Zhenyu, High order smoothed parti-
cle hydrodynamic methods for slightly
compressible bounded flow

Jin, Shi, Gaussian processes: KL ex-
pansion, small ball probability and
applications in time series models

Kodess, Aleksandr, Properties of some
algebraically defined digraphs

Li, Longfei, Mathematical models and
numerical methods for human tear film
dynamics

Shoushani, Michael, Parameter recovery
and transmission problems in poro-
elastic media

Song, Yan, Numerical schemes for coarse-
graining of stochastic lattice dynamics

Sun, Yu, Modeling and analyzing large
swarms with covert leaders

Tang, Jiahua, Determining the twist of
an optical fiber

Vermette, Jason, Spectral and combina-
torial properties of friendship graphs,
simplicial rook graphs, and extremal
expanders

Zeng, Yun, Stochastic modeling of soft
materials

DISTRICT OF
COLUMBIA
George Washington
University (5)

Department of Mathematics

Hammarsten, Carl, Decorated Heegaard
diagrams and combinatorial Heegaard
Floer homology

Marshall, Leah, Computability-theoretic
properties of partial injections, trees,
and nested equivalences

Savitsky, Thomas, Some problems on
matroids and integer polymatroids

Shoup, David, Half disc stationary sets
on the boundary of a binary inhibitory
system

Wang, Jing, Homology of small categories
and its applications

Howard University (1)

Department of Mathematics

Erebholo, Francis, Application of the
disposition model to the analysis of
longitudinal binary outcomes in the
presence of incomplete data

FLORIDA
Florida Atlantic
University (5)

Department of Mathematical

Sciences

Adams, Ronald, Curve shortening in
second-order Lagrangian systems

Budhathoki, Parshuram, Elliptic curves:
Identity-based signing and quantum
arithmetic

Gottipati, Chenchu, Graph labeling and
non-separating trees

Grigoriev, Stepan, General monotonicity,
interpolation of operators and applica-
tions

Yang, Yang, Stability analysis for sin-
gularly perturbed systems with time-
delays

Florida Institute of
Technology (1)

Department of Mathematical

Sciences

White, Ryan, Random walks on random
lattices and their applications

Florida State
University (22)

Department of Mathematics

Donahue, Matthew, Modeling the role of
biofilm formation in the development
of plant diseases

Emanuello, John, Analysis of functions
of split-complex, multicomplex, and
split-quaternionic variables and their
associated conformal geometries

Jemison, Matthew, An asymptotically pre-
serving method for multiphase flow

Karabiyik, Tugba, A game-theoretic anal-
ysis of competition over indivisible
resources

Kunwar, Vijay, Hypergeometric solutions
of second order differential equations
with rational function coefficients

Li, Xin, Myrberg’s numerical uniformiza-
tion

Nguyen, Nguyet Thi, Probabilistic meth-
ods in estimation and prediction of
financial models

Sengul, Sevgi, Unveiling mechanisms for
electrical activity patterns in neurons
and pituitary cells using mathematical
modeling and analysis

Shen, Yingyun, Mathematical models of
dengue fever and measures to control
it

Waller, Russell, Periodic pieces of pseudo-
Anosov flows in graph manifolds

Wills, Anthony, Analysis of regularity and
convergence of discretization methods
for the stochastic heat equation forced
by space-time white noise

Xu, Qiuping, Keeping pace with the
times: Quantifying variations of newly
emerging biological shape data

Zhu, Ming, Radically elementary stochas-
tic summation with applications to
finance

Department of Statistics

Galvis, Oliver, Sparse factor auto-regres-
sion methodology for forecasting time
series in high dimensions with very
many predictors

Griffin, Felicia, An examination of the
concept of frailty in the elderly

Jiang, He, The studies of joint sparsity
pursuit of hierarchical variable selec-
tion and fused lasso

Martinez, Elvis, Practical methods for
equivalence and non-inferiority studies
with survival response

Rosenthal, Michael, Parametric and non-
parametric spherical regression with
diffeomorphisms
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Tucker, James, Functional component
analysis and regression using elastic
methods

Wade, Henning, A metric for comparing
densities underling sets of shapes

Xie, Qian, Tools for statistical analysis
on shape spaces of three-dimensional
objects

Zhang, Zhengwu, Geometric approaches
for analysis of images, densities, and
trajectories

University of Central
Florida (6)

Department of Mathematics

Baxter, Mathew, Analytical solutions to
nonlinear differential equations arising
in physical problems

Ge, Lei, Calibration of option pricing in
reproducing kernel Hilbert spaces

Krylov, Roman, Inversion of the broken
ray transform

Martinenko, Eugeny, Functional data
analysis and its application to can-
cer data

Siple, Angela, Integral representations of
positive linear functionals

Veras, Johann, Electrical conductivity
imaging via boundary value problems
for the 1-Laplacian

University of Florida (11)

Department of Mathematics

Basabe, Ibai, Advancing topological
robotics: Topological complexities of
robot motion planning

Gulbudak, Hayriye, Modeling culling and
vaccination in poultry with application
to avian influenza

Jefferson, Aziza, The substitution de-
composition of matchings and RNA
secondary structures

Jennings-Shaffer, Christopher, Analytic
and arithmetic properties of smallest
parts partition functions and general-
izations

Liu, Meng, Modeling and algorithms for
compressive magnetic resonance image
reconstruction

Patane, Frank, On representations by
positive definite binary and ternary
quadratic forms

Yashtini, Maryam, Fast TV-regularized
large-scale and ill-conditioned linear
inversion with application to partially
parallel imaging

Department of Statistics

Choi, Hee Min, Convergence analysis of
Gibbs samplers for Bayesian regression
models

Liu, Minzhao, New approaches for quan-
tile regression

Xu, Xiaofan, Bayesian variable selection
and estimation

Zhang, Long, On security properties of
random matrix masking

University of Florida
College of Public
Health (2)

Department of Biostatistics

Cai, Zhuangyu, Conditional pseudo-likeli-
hood and generalized linear mixed
model methods to adjust for confound-
ing due to cluster

He, Ying, On statistical inference of two
adaptive clinical trial designs

University of Miami (5)

Department of Mathematics

Chen, Jing, Nonlinear dynamics of some
ecological and epidemiological models

Evans Lee, Kyle, On the configuration
spaces of lens spaces

Poudel, Prayat, Link homology and equi-
variant gauge theory

Zhang, Fan, A nonlocal spatial model on
continuous time and space

Zhang, Zhe, Scaling limit of a generalized
Pólya urn model

University of South
Florida (7)

Department of Epidemiology and

Biostatistics

Lu, Xiaosun, Statistical modeling and pre-
diction of HIV/AIDS prognosis: Bayesian
analysis of nonlinear dynamic mixtures

Department of Mathematics and

Statistics

Burns, Jonathan, Recursive methods in
number theory, combinatorial graph
theory, and probability

Choi, Bong-Jin, Statistical analysis, model-
ing, and algorithms for pharmaceutical
and cancer systems

Kafle, Ram, Trend analysis and model-
ing of health and environmental data
joinpoint and functional approach

Karpenko, Daria, Active tile self-assembly
and simulations of computational sys-
tems

Otunuga, Olusegun, Stochastic modeling
and analysis of energy commodity spot
price processes

Sharaf, Taysseer, Statistical learning with
artificial neural networks applied to
health and environmental data

GEORGIA
Augusta University (2)

Department of Biostatistics and

Epidemiology

Campbell, Jeff, Bayesian functional clus-
tering and VMR identification in Methy-
lation Microarray Data

Garren, Jeonifer, A resampling method
of time course gene expression data for
gene network inference

Emory University (12)

Department of Biostatistics and

Bioinformatics

An, Qiun, Models for statistical analysis
of infectious disease data

Mehta, Christina, Centralization in small
graphs

Mishra-Kalyani, Pallavi, Statistical meth-
ods for causal inference in observa-
tional studies

Sun, Xiaoyan, Flexible semiparametric
regression methods for observational
follow-up studies

Zhao, Yize, Bayesian feature selection
methods for complex biomedical data

Mathematics and Computer Science

Department

Bermudez, Hernando, Linear preserver
problems and cohomological invariants

Bertagna, Luca, Reliable direct and in-
verse methods in computational hemo-
dynamics

Cream, Megan, On chorded cycles
Griffin, Michael, Applications of har-

monic Maass forms
Larsen, Victor, An ε improvement in the

asymptotic density of k-critical graphs
Philipp, Pascal, Resonance asymptotics

for asymptotically hyperbolic mani-
folds with warped-product ends

Svishcheva, Anastasia, Analysis and sim-
ulation of Bingham fluid problems with
Papanastasiou-like regularizations: Pri-
mal and dual formulations

Georgia Institute of
Technology (13)

School of Mathematics

He, Yunlong, Accelerated algorithms for
composite saddle point problems and
applications

Hoffmeyer, Allen, Small-time asymptotics
of call prices and implied volatilities for
exponential Lévy models

Hu, Lili, Numerical algorithms based on
the back and forth error compensation
and correction

Hurth, Tobias, Invariant densities for dy-
namical systems with random switching

Kaloti, Amey, Stein fillings of contact
manifolds supported by planar open
books

Liu, Chun-Hung, Graph structures and
well-quasi-ordering

Luo, Ye, Linear systems on metric graphs
and some applications to tropical ge-
ometry and non-archimedean geometry

Pryby, Christopher, Some results on sums
and products

Rangel, Pedro, A non-asymptotic study of
low-rank estimation of smooth kernels
on graphs

Vuong, Thao, The colored Jones polyno-
mial and its stability

Wang, Xiaolin, A numerical study of
vorticity enhanced heat transfer

Doctoral Degrees Conferred
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Whalen, Peter, Pfaffian orientations, flat
embeddings, and Steinberg’s conjecture

Zhang, Weizhe, Minimum principle of the
temperature in compressible Navier-
Stokes equations with applications to
the existence theory

Georgia State
University (3)

Department of Mathematics and

Statistics

Han, Jie, Perfect matchings, tilings and
Hamilton cycles in hypergraphs

Li, Nana, Union closed set conjecture
Shan, Songling, Homeomorphically irre-

ducible spanning trees, Halin graphs,
and long cycles in 3-connected graphs
with bounded maximum degrees

University of Georgia (16)

Department of Mathematics

Brons, Theresa, Rational and line bun-
dle cohomology for reductive algebraic
groups

Ghosh Hajra, Sayonita, Grid presentation
for Heegaard Floer homology of a
double branched cover

Hu, Xiaoyan, The compactifications of
moduli spaces of Burniat surfaces with
2 ≤ K2 ≤ 5

Oakley, Joel, Lagrangian submanifolds of
products of spheres

Department of Statistics

Addo Safo, Sandra, Design and analysis
issues in high dimension, low sample
size problems

Chakraborty, Adrijo, Hierarchical Bayes-
ian methods for survey sampling and
other applications

Chen, Yi, Symbolic data regression and
clustering methods

Hu, Linwei, Optimal design of experi-
ments

Jaeger, Adam, Composite empirical like-
lihood: A derivation of multiple non-
parametric likelihoods

Liao, Lina, Developments of regularized
approaches in non-standard paradigm

Sheng, Wenhui, Sufficient dimension re-
duction and variable selection via dis-
tance covariance

Tan, Xijue, Optimal designs for general-
ized linear models

Tang, Jin, Generalized quasi-likelihood
ratio test for semiparametric analysis
of covariance models in longitudinal
data

Tuglo, Emmanuel, Analysis of univariate
and multivariate longitudinal data with
censored and missing response with
complex covariance structure

Wang, Guannan, High/ultra-high dimen-
sional single-index models

Wu, Wenbo, Stable and pseudo sufficient
dimension reduction

HAWAII
University of Hawaii at
Manoa (5)

Department of Mathematics

Bates, Robert, Hyperbolicity preserving
differential operators and classifica-
tions of orthogonal multiplier se-
quences

Holmes, Tristan, Inflation of finite lattices
along all-or-nothing subsets

Nguyen, Paul Kim Long Vu, Complexity
of index sets of computable lattices

Sia, Gretel, Orderings of semifields
Thompson, Bianca, Exceptional points in

arithmetic dynamics

IDAHO
Idaho State University (1)

Department of Mathematics

Rose, Jason, A stochastic model of cancer
progression: Mathematical analysis and
biomedical implications

University of Idaho (1)

Department of Mathematics

Haler, Sean, Disjoint seven cycles and the
four placement of trees

ILLINOIS
Illinois Institute of
Technology (3)

Department of Applied Mathematics

Flavell, Allen, Physics-preserving finite
difference schemes for the Poisson-
Nerst-Planck equations

Gao, Ting, Non-Gaussian stochastic dy-
namics: Modeling, simulation, quantifi-
cation and assimilation

Liu, Kai, Dynamics of vesicles in viscous
fluid

Illinois State University (2)

Department of Mathematics

Eames, Cheryl, Investigating children’s
intuitive and analytical thinking about
path length as a developmental phe-
nomenon

Safak, Elif, Study of Turkish teachers’
knowledge for teaching statistics

Northern Illinois
University (4)

Department of Mathematical

Sciences

Antonou, Angela, Characterization of
table algebras by their multiplicities

Chamberlain, Jeremy, Nodal solutions
of nonlocal integral boundary value
problems

Jiang, Qi, Flexible modeling of competing
risks and cure rate in survival analysis

Kettlestrings, Caroline, A classification of
class two and class three nilpotent table
algebras

Northwestern
University (11)

Department of Engineering Science

and Applied Mathematics

Choi, Hannah, Modeling of oscillations
and bursting in retinal all amacrine
cells

Panaggio, Mark, Spot and spiral chimera
states: Dynamical patterns in networks
of coupled oscillators

Schlick, Conor, Applications of advection-
diffusion to fluid and granular flows

Wasserman, Max, Properties and appli-
cations of the IMDB film connections
network

Department of Mathematics

Deng, Yanxia, Conley-Zehnder index and
some applications

Guo, Ziyue, Abelian graphs
Koppensteiner, Clemens, Some microlocal

aspects of perverse coherent sheaves
and equivariant D-modules

Wang, Zhenan, Global and local proper-
ties of solutions of stochastic partial
differential equations

Department of Statistics

Kuyper, Arend, An alternative method for
teacher evaluation when using student
test score data

Tang, Yang, Reducing bias and increasing
precision in nonexperimental studies

Zhang, Fengqing, Statistical modeling for
high dimensional structured data with
application to neuroimaging

Southern Illinois
University, Carbondale (10)

Department of Mathematics

Adatorwovor, Dayana, H-removable se-
quences of graphs

Almarri, Barakah, Renormalization and
∗-product of the horseshoe maps

Al-Tabib, Mohammad, Statistical models
utilizing dependence between variables

Kottegoda, Suwanda, The number of
zeros of linear recurring sequences
over finite fields

Meyer, Nicholas, Determination of quad-
ratic lattices by local structure and
sublattices of codimension one

Peiris, Thelge Buddika, Constrained sta-
tistical inference in regression

Siriwardena, Lochana, Stochastic models
in population dynamics

Talafha, Abdallah M., Modified stochastic
Sine-Gordon equation

Wang, Xiuquan, Parameter estimation
in the advection diffusion reaction
model with mean occupancy time and
boundary flux approaches

Doctoral Degrees Conferred
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Yi, Huijun, Constrained statistical infer-
ence when target and sample popula-
tions differ

University of Chicago (26)

Department of Mathematics

Astor, Eric, Asymptotic density and effec-
tive negligibility

Choi, Hyomin, Pricing of path dependent
derivatives with discretely monitored
underlying assets

Field, Laurence, Configurational mea-
sures on Schramm-Loewner evolutions

Le, Daniel, Aspects of the p-adic Lang-
lands program for GL3(Qp)

Lin, Jessica, On the stochastic homoge-
nization for fully nonlinear uniformly
parabolic equations in stationary er-
godic spatio-temporal media

Manin, Fedor, Asymptotic invariants of
homotopy groups

She, Yiwei, The unpolarized Shafarevich
conjecture for K3 surfaces

Skalit, Christopher, Strong positivity of
intersection multiplicity for unramified
regular local rings

Staats, Charles, Rational curves on uni-
versal hypersurfaces

Suzuki, Takashi, Grothendieck’s pairing
on Néron component groups

Tshishiku, Bena, Obstructions to realizing
mapping classes by diffeomorphisms

Turanova, Olga, Error estimates for ap-
proximations of certain fully nonlinear
equations

Turner, Katharine, Topics in a statistical
approach to applied topology

Van Limbeek, Wouter, Discrete and con-
tinuous aspects of local symmetry

Wake, Preston, Eisenstein Hecke algebras
and Iwasawa theory

Walters, Robin, An application of D-
modules: The Sato-Bernstein polyno-
mial

Wilson, Bobby, Three results in analysis
Zhang, Yan, Asymptotic behavior of

nonlocal KPP equations

Department of Statistics

Dempsey, Walter, Statistical methods in
joint modeling of longitudinal and
survival data

Fox, Christopher, Interpretation and in-
ference of linear structural equation
models

Horrell, Michael, Two projects in Gaus-
sian random field space-time statistics

Janofsky, Eric, Exponential series ap-
proaches for nonparametric graphical
models

Jiang, Duo, Statistical methods for ge-
netic association analysis in samples
with related individuals and population
structure

Su, Wei, Contact processes on random
regular graphs

Wang, Ruming, Three essays in mathe-
matical finance

Zhong, Sheng, Mixed-model methods for
genome-wide association analysis with
binary traits

University of Illinois at
Chicago (10)

Department of Mathematics,

Statistics and Computer Science

Chou, Chih-Chi, Singularities in birational
geometry

Durham, Matthew, The coarse geometry
of the Teichmüller metric: A quasiisom-
etry model and the actions of finite
groups

Gaster, Jonah, Thurston’s skinning map
and curves on surfaces

Kavlie, Landon, An investigation of the
forced Navier-Stokes equations in two
and three dimensions

Randall, Stading, Ramsey type problems
on the hypercube and hypergraphs

Revzin, Ella, Nonparametric regression
models and bootstrap inference

Song, Lei, Rational singularities of Brill-
Noether loci and log canonical thresh-
olds on Hilbert schemes of points

Sun, Yan, A subgroup identification
method with interaction filtering and
quantitative criteria

Wang, Jing, Adaptive optimal two treat-
ment crossover designs with binary
endpoint

Wesolek, Phillip, The global structure of
totally disconnected locally compact
Polish groups

University of Illinois at
Urbana–Champaign (28)

Department of Mathematics

Anders, Katherine, Properties of digital
representations

Benson, Brian, Sturm-Liouville estimates
for the Laplacian and Cheeger constant

Hu, Ping, Extremal graph theory: Flag
algebras, Ramsey-Turan numbers, chro-
matic thresholds, and sparse hyper-
graphs

Jang, Donghoon, Symplectic circle actions
with isolated fixed points

Liang, Jian, Operator-valued Kirchberg
theory and its connection to tensor
norms and correspondences

Lukyanenko, Anton, Geometric mapping
theory of the Heisenberg group, sub-
Riemannian manifolds, and hyperbolic
spaces

Phaovibul, M. Tip, Extensions of the
Selberg-Delange method

Puleo, Gregory, Problems in list coloring,
triangle covering, and pursuit-evasion
games

Ravat, Uma, On the analysis of stochastic
optimization and variational inequality
problems

Reuter, Victoria, Hypergeometric func-
tions, continued fractions for products
of gamma functions, and q-analogues

Schultz, Daniel, Cubic theta functions
and identities for Appell’s F1 function

Shan, Jianyun, Ideals of powers of linear
forms

Shen, Jiashun, Multiplicative codes of
Reed-Muller type

Song, Rui, Clearing financial network and
its stability

Spiegelhalter, Paul, Asymptotic formu-
lae for certain arithmetic functions
produced by fractional linear transfor-
mations

Suwannaphichat, Sineenuch, Extremal
functions related to convexity and mar-
tingales

Tangjai, Wipawee, Density and spacing
properties of some families of non-
standard ternary representations

Vellis, Vyron, Quasisymmetric spheres
constructed over quasidisks

Wang, Han, On the topology of the spaces
of coverings

Wong, Yat Sen, J-holomorphic curves and
their applications

Yeager, Elyse, Extremal problems in dis-
joint cycles and graph saturation

Zeng, Qiang, Poincaré inequalities in
noncommutative Lp spaces

Zhao, Min, Ramsey theory and its appli-
cation

Department of Statistics

Choi, Seokwoo, Quantile autoregression
with censored data

Dalpiaz, David, Statistics methods for
modeling RNA-Seq short-read data

Rho, Yeonwoo, Inference of time series re-
gression models with weakly dependent
errors

Sewell, Daniel, Statistical models and
inference for dynamic networks

Shu, Xinxin, Time-varying networks esti-
mation and Chinese words segmenta-
tion

INDIANA
Indiana University,
Bloomington (13)

Department of Mathematics

Barker, Blake, Numerical proof of stabil-
ity of roll waves in the small-amplitude
limit for inclined thin film flow

Bousquet, Arthur, Numerical analysis of
computations of fluid flows: Geophysi-
cal flows and classical flows

Chen, Ko-Shin, Stability and motion laws
for Ginzburg-Landau vortices on man-
ifolds under dissipative and conserva-
tive dynamics

Gangavarapu, Venkata Krishna Kishore,
Representation variety of Fuchsian
groups in indefinite special orthogo-
nal groups

Hong, Youngjoon, Analysis and approxi-
mation of linear and nonlinear partial
differential equations: Boundary lay-
ers, atmospheric equations, change of
phase

Doctoral Degrees Conferred
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Lai, Tri, Enumeration of tilings of quasi-
hexagons

Link, Joshua, Global existence of unique-
ness for various shallow water models
forced by a multiplicative white noise

Martinez, Vincent, On Gevrey regularity
of equations of fluid and geophysical
fluid dynamics with applications to 2D
and 3D turbulence

Silva, Elwadura Prabath, Vector-valued
inequalities with application to bi-
parameter problems in linear and bi-
linear settings

Tapay, Andrew, Some results in fluid me-
chanics using Littlewood-Paley theory

Wallace, Erik, Principally polarized abelian
surfaces with surjective Galois repre-
sentations on 1-torsion

Wang, Chuntian, Initial and boundary
value problems for the determinis-
tic and stochastic Zakharov-Kuznetsov
equation in a bounded domain

Wu, Ka Kuen, Formulation of the equa-
tions of the humid atmosphere in the
context of variational inequalities

Indiana
University–Purdue
University Indianapolis (2)

Department of Mathematical

Sciences

Rathnayake, Sumedha, A p-adic spectral
triple

Roth, Samuel, Ergodic properties of
countable extensions

Purdue University (38)

Department of Mathematics

Acuna Valverde, Luis, Heat trace and heat
content asymptotics for Schrödinger
operators of stable processes/fractional
Laplacians

Alvey, Christina, Investigating synergy:
Mathematical models for the coupled
dynamics of HIV and HSV-2 and other
endemic diseases

Chen, Xiaoxiao, Epistemic uncertainty
quantification in scientific models

Cheng, Liang, The asymptotic behavior
of diffusion and gradient flow on titled
periodic potentials

Darvas, Tamas, Geometry in the space of
Kähler potentials

Dinh, Vu, Probabilistic uncertainty quan-
tification and experiment design for
nonlinear models: Applications in sys-
tems biology

Gaither, Jeffrey, Variance of the internal
profile in suffix trees

Hernandez Ceron, Nancy, Discrete epi-
demic models with arbitrarily dis-
tributed disease stages

Homan, Andrew, Applications of microlo-
cal analysis to some hyperbolic inverse
problems

Kala, Vitezslav, Density of self-dual auto-
morphic representations of GLN (AQ)

Kim, Bumsik, Functional inequalities and
the curvature dimension inequality on
totally geodesic foliations

Kim, Jieun, Mathematical approaches to
food nutrient content estimation with a
focus on phenylalanine

Kim, Youngsu, Quasi-Gorensteinness of
extended Rees algebras

Lee, Byeongho, G-Frobenius manifolds
Ma, Lina, Spectral methods for PDE’s in

spherical domain
Montalto, Carlos, Stability analysis of

three inverse problems: The study of
the hyperbolic inverse boundary value
problem, current density impedance
imaging and image based visual correc-
tion

Mugo, Kevin, Mod 4 Galois representa-
tions from elliptic curves, a Brauer-
Severi variety and a Brauer type embed-
ding problem

Peng, Guanying, Analysis of supercon-
ductivity models in magnetic fields

Qi, Xin, Uncertainty quantification in
scientific models

Tsumura, Yu, A 2-categorical extension
of the Reshetikhin-Turaev theory

Vogt Geisse, Katia, Structured determinis-
tic models applied to malaria and other
endemic diseases

Weigel, Peter, Orderability and rigidity in
contact geometry

Xi, Yuanzhe, Structured matrix computa-
tions via randomization, their analysis,
and applications

Zhang, Yongheng, Permutahedra, config-
uration spaces and spineless cacti

Department of Statistics

Choi, InKyung, Modeling spatial covari-
ance functions

Datta, Jyotishka, Some theoretical and
methodological aspects of multiple
testing, model selection, and related
areas

Gautier, Philip, Divide and recombine
for large complex data: The subset
likelihood modeling approach to re-
combination

Gopaladesikan, Mohan, On the occur-
rences of motifs in recursive trees, with
applications to random structures

Han, Xiang (Sean), Divide and recombine:
Autoregressive models and STL+

He, Shuang, Modeling and inference in
functional data analysis

He, Xian, Uncertainty quantification and
calibration of physical models

Huang, Yen-Ning, Spatial marked point
process: Model and inferences

Law, Chi Wai, A pure-jump market-
making model for high-frequency trad-
ing

Li, Jianfu (Jeff), The Tessera D&R compu-
tational environment: Designed experi-
ments for R-Hadoop performance and
Bitcoin analysis

Sun, Wei, Stability of machine learning
algorithms

Sun, Zhaonan, Statistical calibration and
differential gene expression analysis of
RNA-Seq data

Wang, Libo, Identification of genomic
factors using family-based association
studies

Zhu, Jingyi, Nonparametric variable selec-
tion and dimension reduction methods
and their applications in pharmacoge-
nomics

University of Notre
Dame (12)

Department of Applied and

Computational Mathematics and

Statistics

Buchmann, Amy, Mathematical and com-
putational modeling of bacterial motil-
ity and swarming

Chen, Weiye, Penalized methods and
their applications to genetic research
and economic forecasting

Jiang, Tian, Krylov implicit integra-
tion factor WENO methods for stiff
advection-diffusion-reaction equations

Sun, Wenzhao, A computational model
for developmental biology with im-
plementation on graphical processing
unit

Department of Mathematics

Benn, James, The L2 geometry of the
symplectomorphism group

Culver, Quinn, Topics in algorithmic
randomness and effective probability

Ghini Bettiol, Renato, On different notions
of positivity of curvature

Hilyard, Justin, Various results on enu-
merations of graph homomorphisms

Holmes, John, The Cauchy problem for
several nonlinear evolution equations

Kandel, Santosh, Examples of Riemannian
functorial quantum field theory

Kroeger, Nicole, Coisotropic subalgebras
of complex semisimple Lie bialgebras

Thompson, Ryan, The Cauchy problem
for the CH2 system

IOWA
Iowa State University (24)

Department of Mathematics

Ayers, Kim, Graph determined symbolic
dynamics and hybrid systems

Ekstrand, Jason, Positivity in function
algebras

Johnson, Ryan, The Frobenius-Schur indi-
cator of Tambara-Yamagami categories

Kramer, Lucas, On forbidden subposets
in the Boolean lattice: An application of
flag algebras

Lee, Yongki, Threshold dynamics in hy-
perbolic partial differential equations

Nowak, Kathleen (Katy), Partial geometric
designs and difference families

Doctoral Degrees Conferred
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Orizaga, Saulo, On the nonlinear regime
of electrically induced viscous sets with
finite conductivity

Ploymaklam, Nattapol, Numerical su-
perposition of Gaussian beams over
propagating domain for high fre-
quency waves and high-order invariant-
preserving methods for dispersive waves

Wang, Min, Mathematical and statistical
models in evolutionary game theory

Zheng, Yun, Asset pricing based on
stochastic delay differential equations

Department of Statistics

Casleton, Emily, A local structure graph
model for network analysis

Chen, Senniang, Imputation of missing
values using quantile regression

Fostvedt, Luke, Mixed effects modeling
with missing data using quantile re-
gression and joint modeling

Im, Jongho, Some methods for handling
missing data in surveys

Koh, Yew Meng, Contributions to the
design and analysis of nondestructive
evaluation experiments

Lanker, Cory, Local prediction and clas-
sification techniques for machine learn-
ing and data mining

Li, Jing, Biclustering methods and a
Bayesian approach to fitting Boltzmann
machines in statistical learning

Liu, Fanfang, Statistical methods in de-
tecting differential expressed genes,
analyzing insertion tolerance for genes
and group selection for survival data

Qiu, Yumou, Inference of high-dimensional
covariance matrices and thresholding
tests for high-dimensional count distri-
butions

Roy Choudhury, Niladri, Explorations of
the lineup protocol for visual inference:
Application to high dimension, low
sample size problems and metrics to
assess the quality

Van Hala, Matthew, On empirical likeli-
hood methods for irregularly located
spatial data

Vanderplas, Susan, Perception in statisti-
cal graphics

Wang, Min, Mathematical and statistical
models in evolutionary game theory

Zheng, Yun, Asset pricing based on
stochastic delay differential equations

University of Iowa (12)

Department of Applied Mathematical

and Computational Sciences

Ellingwood, Nathan, Methods for improv-
ing performance of particle tracking
and image registration in computa-
tional lung modeling using multi-core
CPUs and GPUs

Gasper, Rebecca, Action potentials in the
peripheral auditory nervous system: A
novel PDE distribution model

Department of Biostatistics

Brown, Grant D., Application of hetero-
geneous computing techniques to com-
partmental spatiotemporal epidemic
models

Lourens, Spencer G., Bias in mixtures of
normal distributions and joint model-
ing of longitudinal and time-to-event
data with monotonic change curves

Department of Mathematics

Fitzpatrick, Michael, Continuous families
of representations of mapping class
groups

Nathanson, Ekaterina, Path integration
with non-positive distributions and ap-
plications to the Schrödinger equation

Ortiz, Marcos, Convex decomposition
techniques applied to handlebodies

Salazar-Torres, Dido, The Khovanov ho-
mology of the jumping jack

Williams, Jessica, A ring theoretic ap-
proach to radicals of extensions

Department of Statistics and

Actuarial Science

Chai, Hao, Statistical inference in high
dimensional and AFT models

Van Krevelen, Ryne, Improved interval
estimation of comparative treatment
effects

Zhang, Xiangmin, Nonconvex selection in
nonparametric additive models

KANSAS
Kansas State University (9)

Department of Mathematics

Hao, Zheng, Obstacle problems with
elliptic operators in divergence form

Herbert, Jodi, Boundedness properties of
bilinear pseudodifferential operators

Junla, Nakorn, Classification of certain
genera of codes, lattices and vertex
operator algebras

Pigno, Vincent, Prime power exponen-
tial and character sums with explicit
evaluations

Department of Statistics

Bai, Xiuqin, Robust mixtures of regression
models

Chen, Yixin, Statistical inference for vary-
ing coefficient models

Gharaibeh, Mohammed, Nonparametric
lack-of-fit tests in presence of het-
eroscedastic variances

Sahtout, Mohammad, Improving the per-
formance of the prediction analysis
of microarrays algorithm via differ-
ent thresholding methods and het-
eroscedastic modeling

Yu, Chun, Robust regression mixture
modeling

University of Kansas (6)

Department of Mathematics

Chaffee, Lucas, Commutators of multi-
linear singular integral operators with
pointwise multiplication

Clifton, Cody, A stochastic system model
for PageRank: Parameter estimation and
adaptive control

Espenschied, William, Graphs of poly-
topes

Huang, Jingyu, Stochastic partial dif-
ferential equations driven by colored
noise

Le, Khoa, Nonlinear integrals, diffusions
in random environments and stochastic
partial differential equations

Sanders, William, Categorical and homo-
logical aspects of module theory over
commutative rings

University of Kansas
Medical Center (2)

Department of Biostatistics

Jiang, Wei, Optimal designs for two-arm
randomized Phase II clinical trials with
multiple constraints

Jiang, Yu, Bayesian methods for vali-
dating patient reported outcomes and
predicting patient accrual in clinical
trials

Wichita State University (1)

Department of Mathematics,

Statistics, and Physics

Alsultan, Rehab, k-differenced vector ran-
dom fields

KENTUCKY
University of Kentucky (19)

Departments of Epidemiology and

Biostatistcs

Bardach, David, Evidence-based hospitals
Gordon, Leonard, The non-steroidal anti-

inflammatory drugs-myocardial infarc-
tion association: An investigation of
Kentucky Medicaid prescription claims

Guo, Jing, Developments in nonparamet-
ric regression methods with application
to Raman spectroscopy analysis

Singleton, Mike, Nonlinear hierarchical
models for longitudinal experimental
infection studies

Department of Mathematics

Armenoff, Nicholas, Free resolutions as-
sociated to representable matroids

Brewer, Thomas, Algebraic properties of
formal power series composition

Camacho, Fernando, A posteriori error
estimates for surface finite element
methods

Davis, Robert, Unimodality questions in
Ehrhart theory

Doctoral Degrees Conferred
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Du, Wenwen, Material tensors and pseu-
dotensors of weakly-textured polycrys-
tals with orientation measure defined
on the orthogonal group

Fox, Norman, Combinatorial potpourri:
Permutations, products, posets, and
pfaffians

Robinson, William, Determinantal ideals
from symmetrized skew tableaux

Saxton, Aaron, Decay estimates on trace
norms of localized functions of Schrö-
dinger operators

Taylor, Clifford, Deletion-induced trian-
gulations

Troha, Carolyn, Analysis and construc-
tions of subspace codes

Department of Statistics

Fan, Qian, Normal mixture and contam-
inated model with nuisance parameter
and applications

Li, Yinglei, Genetic association testing of
copy number variation

Wei, Shaoleng, Multi-state models for
interval censored data with competing
risk

Weyenberg, Grady, Statistics in the
Billera-Holmes-Vogtmann treespace

Zhou, Feng, Contaminated Chi-Square
Modeling and its application in mi-
croarray data analysis

University of Louisville (5)

Department of Mathematics

Bjurstrom, Katey, Acyclic and indiffer-
ence transitive collective choice func-
tions

Godbey, Michael, The use of variable-
bagging and the cross-validation in the
prediction of Alzheimer’s using the
ADNI database

Hunt, Heather, Several functional equa-
tions defined on groups arising from
stochastic distance measures

Perkins, Allison, Functional equations
with involution related to sine and
cosine functions

Smith, Lyle, Improved self-consistency
for SCED-LCAO

LOUISIANA
LSU Health Sciences
Center, New Orleans (2)

Department of Biostatistics

Leonardi, Claudia, A two-stage random-
ized response technique for surveying
sensitive topics

Zhou, Yuan, Crossover adaptive sequen-
tial parallel comparison design to re-
duce bias and improve power for de-
tecting treatment differences in clinical
trials

Louisiana State
University, Baton
Rouge (13)

Department of Mathematics

Abernathy, Susan, Obstructions to em-
bedding genus-1 tangles in links

Dawson, Matthew, Conical representa-
tions for direct limits of Riemannian
symmetric spaces

Ferguson, Adam Beau, Excluding two
minors of the Petersen graph

Guillot, Daniel, Coloring graphs drawn
with crossings

Hall, Dennis, On matroid and polymatroid
connectivity

Holmes, Irina, The Gaussian Radon trans-
form for Banach spaces

Huang, Xu, Exponentially convergent gen-
eralized finite element method for
multi-scale problems

Kafle, Bir Bahadur, Local conjugations
of groups and applications to number
fields

Lambert-Cole, Peter, Invariants of Legen-
drian products

Liang, Dun, Explicit equations of non-
hyperelliptic genus 3 curves with real
multiplication by Q(ζ7 + ζ−1

7 )
Moss, John Tyler, Extremal problems in

matroid connectivity
Taylor, Jesse, Extremal problems in ma-

troid minors
Unlu, Zuhal, Robust preconditioning for

high-contrast elliptic partial differential
equations

Louisiana Technology
University (2)

Program of Mathematics and

Statistics

Li, Yang, Improvements on segmenta-
tion based contour method for DNA
microarray image segmentation

Walters, Jonathan, Analysis of a mathe-
matical model for the heave motion of a
micro aerial vehicle with flexible wings
having non-local damping effects

Tulane University (6)

Department of Biostatistics and

Bioinformatics

Joyce, Cara, Variable selection for transi-
tion analysis

Thiero, Oumar, A new method of resam-
pling testing nonparametric hypothe-
ses: Balanced randomization tests

Department of Mathematics

Cui, Shumo, Well-balanced central-upwind
schemes

Hoffman, Franz, A numerical method for
doubly-periodic Stokes flow in 3D with
and without a bounding plane

Kurochkin, Dmitry, Numerical method
for constrained optimization problems
governed by nonlinear hyperbolic sys-
tems of PDEs

Li, Huicong, Reaction-diffusion equations
on domains with thin layers

University of Louisiana at
Lafayette (2)

Department of Mathematics

Wang, Qian, Global existence and blow-
up for diffusion equations with memory
boundary conditions

Wu, Yixiang, Long time behavior for
reaction-diffusion population models

MARYLAND
Johns Hopkins University
Bloomberg School of
Public Health (9)

Department of Biostatistics

Chen, Shaojie, Statistical methods to
analyze massive high-dimensional neu-
roimaging data

Frazee, Alyssa, High-resolution gene ex-
pression analysis

Gellar, Jonathan, Functional regression
methods for densely-sampled biomark-
ers in the ICU

Han, Fang, Large-scale semiparametric
inference for large, complex, and noisy
datasets

Lum, Kirsten, Joint modeling of hierarchi-
cal data with application to prospective
pregnancy studies

Sun, Yifei, Statistical methods for analyz-
ing marker processes in the presence
of a terminal event

Webb Vargas, Yenny, Causal inference
methods for measurement error and
mediation analysis

Wu, Zhenke, Statistical methods for in-
dividualized health with application
to childhood pneumonia and health
policies: Etiology, diagnosis, and inter-
vention

Yang, Juemin, Statistical methods for
brain imaging and genomic data analy-
sis

Johns Hopkins
University (11)

Department of Applied Mathematics

and Statistics

Chen, Li, Pattern recognition on random
graphs

Chestnut, Stephen, Stream sketches, sam-
pling, and sabotage

Shen, Cencheng, Matching and inference
for multiple correlated data sets

Yang, Sitan, Micro-array based multiclass
classification using relative expression
analysis

Department of Mathematics

Jun, Jaiung, Algebraic geometry over
semi-structures and hyper-structures
of characteristic one
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Karami, Arash, Zeros of random Rein-
hardt polynomials

McGonagle, Matthew, The Gaussian isoperi-
metric problem and the self-shrinkers
of mean curvature flow

Ross, John, Rigidity results for lambda-
hypersurfaces

Sun, Hongtan, Strichartz estimates for
wave and Schrödinger equations on
hyperbolic trapped domains

Tolliver, Jeffrey, Hyperstructures and
idempotent semistructures

Wang, Xing, Asymptotic behavior of spec-
trums for elliptic pseudo-differential
operators

University of Maryland,
Baltimore County (6)

Department of Mathematics and

Statistics

Choi, Sungwoo, Classification using the
ROC curve analysis and testing non-
equivalence

Guha, Nilabja, Bayesian estimation under
shape restriction and some deconvolu-
tion problems

Huang, Xuan, An MPI-CUDA implemen-
tation of a model for calcium induced
calcium release in a three-dimensional
heart cell on a hybrid CPU/GPU cluster

Saraswat, Jyoti, Multigrid solution of
distributed optimal control problems
constrained by semilinear elliptic PDEs

Yang, Yang, Bayesian adaptive dose-
finding methods in Phase 1 drug com-
bination trials

Zhai, Shuyan, Tolerance limits and hy-
potheses tests for the comparison of
dissolution profiles

University of Maryland,
College Park (40)

Department of Mathematics

Cash, Brianna, Using domain-specific 
information in image processing

Chau, Marie, Stochastic simulation:
stochastic approximation methods and
sensitivity analyses

Contreras Barraza, Fabian, Regularity 
of absolutely continuous invariant 
mea-sures for piecewise expanding 
uni-modal maps

Dayaratna, Kevin, Contributions to Bayes-
ian statistical modeling in public policy 
research

Ding, Zi, Optimal learning with non-
Gaussian rewards

Dong, Chen, Hierarchical Bayes analysis
of behavioral experiments

Greene, James, Mathematical models of
tumor heterogeneity and drug resis-
tance

Han, Bin, Statistical and optimal learning
with applications in business analytics

Hennessy, Angela, An algorithmic ap-
proach to invariant rational functions

Ho, Son Lam, On conformally flat circle
bundles over surfaces

Hotta, Daisuke, Proactive quality control
based on ensemble forecast sensitivity
to observations

Ji, Ran, Semiparametric threshold regres-
sion analysis for time-to-event data

Joglekar, Madhura, Robustness of at-
tracting orbits

Koprowski, Paul, Finite frames and graph
theoretical uncertainty principles

Kreisel, Michael, Gabor frames for qua-
sicrystals and K-theory

Lai, Yenming Mark, Optimal space-time
frequency design of microphone net-
works

Lee, Jong Jun, Small mass asymptotics
for problems in stochastic differential
equations

Liu, Xuan, Statistical analysis of online
eye and face-tracking applications in
marketing

Long, Terence, Twist-bulge derivatives
and deformations of properly convex
real projective structures on surfaces

Markou, Ioannis, A Fokker-Planck study
motivated by a problem in fluid-particle
interactions

Murphy, James, Anisotropic harmonic
analysis of integration of remotely
sensed data

Nakamura, Kanna, Evolution of faceted
crystal surfaces: Modeling and theory

Nam, Kijoeng, Dimension reduction in
inverse spline regression

Pajor-Gyulai, Zsolt, Limit behavior of ran-
domly perturbed strong cellular flows:
Averaging and homogenization

Phillips, Edward, Fast solvers and un-
certainty quantification for models of
magnetohydrodynamics

Qu, Huashuai, Simulation optimization:
New methods and an application

Ralston, Jacob, The relative Lie algebra
cohomology of the Weil representation

Salins, Michael, Asymptotic problems for
stochastic partial differential equations

Shaw, David, Regulation methods for
high-dimensional inference

Shen, Meiyu, Statistical methods in bioe-
quivalence studies

Somarakis, Christoforos, Problems in dis-
tributed control systems, consensus
and flocking networks

Stern, Morgan, Investigations of highly
irregular prime and associated ray class
fields

Talukder, Hisham, Applications of para-
metric and semi-parametric models for
longitudinal data analysis

Tan, Changhui, Multiscale problems on
collective dynamics and image process-
ing: Theory, analysis and numerics

Taroudaki, Viktoria, Image estimation
and uncertainty quantification

Tcheuko, Lucas, Asymptotic problems of
stochastic processes and corresponding
partial differential equations

Tian, Yue, Analysis with application to
viewership of motion pictures

Tomas, Ignacio, Ferrofluids: Modeling,
numerical analysis and scientific com-
puting

Walker, Brenton, Topological structure
of spatially-distributed network coded
information

Yacoubou Djima, Karamatou, Multiscale
analysis and diffusion semigroups with
applications

MASSACHUSETTS
Boston College (3)

Department of Mathematics

Haraway, Robert, Dehn paternity bounds
and hyperbolicity tests

Phillips, Andrew, Moduli of CM false
elliptic curves

Vlamas, Nicholas, Identities on hyper-
bolic manifolds and quasi-conformal
homogeneity of hyperbolic surfaces

Boston University (3)

Department of Mathematics and

Statistics

Johnston, Ian, Hierarchical Bayesian mod-
els for genome-wide association studies

Peng, Lijun, Bayesian stochastic block
models for community detection in net-
works and community-structured co-
variance selection

Zhang, Yaonan, Statistical analysis of
network data motivated by problems in
online social media

Boston University School
of Public Health (8)

Department of Biostatistics

Bae, Harold, Understanding the ge-
netic basis of complex polygenic traits
through Bayesian model selection of
multiple genetic models and network
modelling of family-based genetic data

Gao, Wei, Sequence kernel association
test, gene-environment interaction test,
and meta-analysis for family samples
with repeated measurements or multi-
ple traits

Liu, Xuan, New approach to compare
treatments in adaptive seamless de-
signs while maintaining type I error and
ensuring adequate power

Pickard, Michael, Estimation methods in
adaptive treatment-selection designs

Shuai, Wang, Genetic association meth-
ods for multiple types of traits in family
samples

Teng, Zhaoyang, Optimal and adaptive
designs for multi-regional clinical trials
with regional consistency requirement
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Wu, Joseph Moon Wai, Adaptive method-
ologies in multi-arm dose response and
biosimilarity clinical trials

Yang, Yijun, Evaluating multiple end-
points in heart failure clinical trials

Brandeis University (3)

Department of Mathematics

Carr, Michael, Two-generator subgroups
of right-angled Artin groups are quasi-
isometrically embedded

Chen, Jingyue, Existence and rigidity of
Calabi-Yau bundles

Medvedovsky, Anna, Lower bounds on
dimensions of mod-p Hecke algebras:
The nilpotence method

Harvard University (25)

Department of Mathematics

Antolin Camarena, Omar, The mod 2
homology of free spectral Lie algebras

Atanasov, Atanas, Interpolation and vec-
tor bundles on curves

Boxer, George, Torsion in the coherent
cohomology of Shimura varieties and
Galois representations

Heuts, Gijsbert, Goodwillie approxima-
tions to higher categories

Kuan, Jeffrey, Several theorems about
probabilistic limiting expressions: The
Gaussian free field, symmetric Pearcey
process, and strong Szegö asymptotics

Li, Chao, 2-Selmer groups and Heegner
points on elliptic curves

Riedl, Eric, Rational curves on hypersur-
faces

Schieder, Simon, Picard-Lefschetz oscilla-
tors for the Drinfeld-Lafforgue-Vinberg
compactification

Sia, Charmaine, Structures on forms of
K-theory

Takahashi, Ryosuke, The moduli space
of S1-type zero loci for Z/2 harmonic
spinors in dimension 3

Tavares Bujokas, Gabriel, Covers of an
elliptic curve E and curves in E × P1

Tsai, Cheng-Chiang, A formula for some
Shalika germs

Department of Statistics

Andric, Nikola, Exploring objective causal
inference in case-noncase studies under
the Rubin causal model

Cervone, Daniel, Inference and prediction
problems for spatial and spatiotempo-
ral data

Ding, Peng, Exploring the role of random-
ization in causal inference

Feller, Avi, Essays in causal inference and
public policy

Fernandez, Daniel, Cell states and cell
fate: Statistical and computational mod-
els in (epi)genomics

Franks, Alexander, Quantifying sources
of variation in high-throughput biology

Hennessey, Jonathan, Topics in experi-
mental and tournament design

Lee, Joseph, Extensions of randomization-
based methods for causal inference

Wang, Lazhi, Methods in Monte Carlo
computation, astrophysical data analy-
sis and hypothesis testing with multiply-
imputed data

School of Engineering and Applied

Sciences

Chemama, Michael, Flames, splashes
and microdroplets: A mathematical ap-
proach to three fluid dynamics prob-
lems

Costa, Thiago, A non-parametric per-
spective on the analysis of massive
networks

Platt, John, Dynamics and materials
physics of fault rupture and glacial
processes

Rhines, Andrew, Past and future cli-
mate variability: Extremes, scaling, and
dynamics

Harvard T. H. Chan School
of Public Health (12)

Department of Biostatistics

Agniel, Denis, Statistical methods for
multivariate and complex phenotypes

Dimont, Emmanuel, Methods for the
analysis of differential composition of
gene expression

Kunz, Lauren, Statistical methods for
comparative effectiveness research of
medical devices

Liu, Zhonghua, Plasma metabolites and
body mass index in US men and women
of European ancestry; novel statistical
methods for analyzing multiple pheno-
types in genetic association studies

Neykov, Matey, Three aspects of biosta-
tistical learning theory

Shen, Yuanyuan, Ordinal outcome pre-
diction and treatment selection in per-
sonalized medicine

Smoot Malecha, Elizabeth, Methods for ef-
fectively combining group- and individ-
ual-level data

Sullivan, Adam, Sensitivity analysis for
linear structural equation models, lon-
gitudinal mediation with latent growth
models and blended learning in bio-
statistics education

Yip, Wai-Ki, Statistical methods for an-
alyzing DNA methylation data and
subpopulation analysis of continuous,
binary and count data for clinical trials

Yong, Florence, Quantitative methods for
stratified medicine

Zhang, Yifan, Bayesian adaptive clinical
trials

Zhao, Rui, Integrated analysis of longitu-
dinal tumor burden data

Massachusetts Institute
of Technology (21)

Department of Mathematics

Andrews, Michael, The v1-periodic part
of the Adams spectral sequence at an
odd prime

Donovan, Michael, Unstable operations in
the Bousfield-Kan spectral sequence for
simplicial commutative F2-algebras

Geneson, Jesse, Bounds on extremal func-
tions of forbidden patterns

Glasman, Saul, Day convolution and the
Hodge filtration on the THH

Grinshpun, Andrey, Some problems in
graph Ramsey theory

Harris, Daniel, The pilot-wave dynamics
of walking droplets in confinement

Iriarte, Benjamin, Combinatorics of acyclic
orientations of graphs: Algebra, geome-
try, and probability

Mendelson, Dana Sydney, Nonlinear dis-
persive equations with random initial
data

Nandakumar, Vinoth, Coherent sheaves
on varieties arising in Springer theory,
and category 0

Ostrev, Dimiter, The structure of optimal
and nearly-optimal quantum strategies
for non-local XOR games

Potechin, Aaron, Analyzing monotone
space complexity via the switching
network model

Shlapentokh-Rothman, Yakov, Mode sta-
bilities and instabilities for scalar fields
on Kerr spacetimes

Svaldi, Roberto, Log geometry and ex-
tremal contractions

Trongsiriwat, Wuttisak, Combinatorics of
permutation patterns, interlacing net-
works, and Schur functions

Wang, Guozhen, Unstable chromatic ho-
motopy theory

Watson, Samuel, Conformal loop ensem-
bles and the Gaussian free field

Wei, Wenzhe, Nuclear norm penalized
LAD estimator for low-rank matrix
recovery

Zeng, Yi, Mathematical modeling of
lithium-ion intercalation particles and
their electrochemical dynamics

Zepeda Núñez, Leonardo Andrés, Fast
and scalable solvers for the Helmholtz
equation

Zhao, Yufei, Sparse regularity and relative
Szemeredi theorems

Zhu, Xuwen, The eleven dimensional
supergravity equations, resolutions and
Lefschetz fiber metrics

Northeastern
University (3)

Department of Mathematics

Matteo, Nicholas, Convex polytopes and
tilings with few flag orbits

Scheidwasser, Ilya, Contractions of poly-
gons in abstract polytopes

Williams, Abigail, Wythoffian skeletal
polyhedra

Tufts University (6)

Department of Mathematics

Babinski, Alex, Orbits and centralizers for
algebraic groups in small characteris-
tic and Lie algebra representations in
standard Levi form

Doctoral Degrees Conferred
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Carlson, Jeffrey, Equivariant formality of
isotropic toral actions

Cunningham, Charles, Automorphism of
right-angled Coxeter groups

Eisenberg, Andrew, Groups quasi-isomet-
ric to H × Rn

Emerson, David, Advanced discretiza-
tions and multigrid methods for liquid
crystal configurations

Wolak, Mathew, The centers of the univer-
sal enveloping algebras for contracted
Lie groups

University of
Massachusetts,
Amherst (2)

Department of Mathematics and

Statistics

Drellich, Elizabeth, Combinatorics of
equivalent cohomology: Flags and regu-
lar nilpotent Hessenberg varieties

Hatley, Jeffrey, Obstruction criteria for
modular deformation problems

MICHIGAN
Central Michigan
University (6)

Department of Mathematics

Al-Aqtash, Ansam, The minimum semidef-
inite rank of signed graphs

Al-Jarrah, Yousef, Wavelet based method
for numerical solution of integral equa-
tions and applications

Al-Mofleh, Hazem, Robust variogram fit-
ting using non-linear rank-based esti-
mators

Diaz, Pedro, On the Delta Conjecture and
the Graph Complement Conjecture for
minimum semidefinite rank of a graph

Shams, Azza, An approximation to non-
linear coupled reaction-diffusion equa-
tion using adomian decomposition
method and fractional operators

Zannon, Mohammad, Third order shear
deformation theory for free vibration
of cylindrical thick shell

Michigan State
University (12)

Department of Mathematics

Barrese, Kenneth, m-level rook place-
ments

Droba, Justin, Linear response density
functional theory for metal surfaces
with application to second harmonic
generation

Fan, Wei, Plugs in simply-connected four-
manifolds with boundaries

Hallam, Joshua, Quotient posets and the
characteristic polynomial

Hong, Yuqi, Near-field imaging of imped-
ance grating surfaces

Lee, Christine, Relationship between poly-
nomial invariants and the topology of
the knot

Park, Jin Kyoung, Mathematical modeling
and stimulation of mechanoelectrical
transducers and nanofluidic channels

Vafaee, Faramarz, Heegaard Floer ho-
mology and L-space knots

Williams, Luke, Handlebody structures of
rational balls

Department of Statistics and

Probability

Qi, Xin, Functional data analysis with
applications

Sabzikar, Farzad, Tempered fractional
Brownian motion

Zhang, Zhen, Clustering analysis of
spatio-temporal and functional data

University of Michigan (31)

Department of Mathematics

Altman, Harry, Integer complexity, addi-
tion chains, and well ordering

Benson-Putnins, David, Volumes and inte-
ger points of multi-index transportation
polytopes

Brouwer, Andrew, Models of HPV as an
infectious disease and as an etiological
agent of cancer

Calder, Jeffrey, Hamilton-Jacobi equa-
tions for sorting and percolation prob-
lems

Carde, Kevin, Cluster algebras and classi-
cal invariant rings

Chmutov, Michael, The structure of W -
graphs arising in Kazhdan-Lusztig the-
ory

Fleming, Balin, Arc schemes in logarith-
mic algebraic geometry

Hoai, Becky, On symplectic invariants
associated to Zoll manifolds

Huh, June, Rota’s conjecture and positiv-
ity of algebraic cycles in toric varieties

Kinsey, Rafe, A priori estimates for two-
dimensional water waves with angled
crests

Leung, Kin Kwan, Complex geometric
invariants associated to Zoll manifolds

Liu, Sijun, Functional equations involving
Laurent polynomials and meromorphic
functions, with applications to dynam-
ics and Diophantine equations

Liu, Zhipeng, Discrete Toeplitz determi-
nants and their applications

Ma, Linquan, The Frobenius endomor-
phism and multiplicities

Ngo, Hieu, Generalizations of the Lerch
zeta function

Riolo, Maria, Topics in structured host-
antagonist interactions

Seward, Brandon, Krieger’s finite gen-
erator theorem for ergodic actions of
countable groups

Ullery, Brooke, Tautological vector bun-
dles on the Hilbert scheme of points
and the normality of secant varieties

Wheeler, Ashley, Ideals generated by
principal minors

Wootters, Mary, Any errors in this disser-
tation are probably fixable: Topics in
probability and error correcting codes

Wu, Yilun, On existence and properties
of rotating star solutions to the Euler-
Poisson equations

Zhang, Yuchong, Problems in mathemat-
ical finance related to transaction costs
and model uncertainty

Zhou, Xin, Asymptotics of equivariant
syzygies

Zhou, Zhou, Topics in optimal stopping
and fundamental theorem of asset
pricing

Zimmer, Andrew, Rigidity in complex
projective space

Department of Statistics

Basu, Sumanta, Modeling and estimation
of high-dimensional vector autoregres-
sions

Brown, Tom, Analyzing spatial processes
locally

Chakrabarty, Nirupam, Semiparametric
estimation of target location in wireless
sensor network

Hsu, Ming-Chi, Contributions to variable
screening and summaries of depen-
dence structures

Shen, Juan, Model-based inference for
subgroup analysis

Yuen, Robert, Topics on estimation, pre-
diction and bounding risk for multivari-
ate extremes

Wayne State University (3)

Department of Mathematics

Baran, Nicholas, On switching diffusions:
The Feynman-Kac formula and near-
optimal controls

Lam, Nguyen, Moser-Trudinger and Adams
type inequalities and applications

Yang, Zhixin (Harriet), Stability and con-
trols for stochastic dynamic systems

Western Michigan
University (7)

Department of Mathematics

Johnston, Daniel, Edge colorings of
graphs and their applications

Lumduanhom, Chira, Modular monochro-
matic colorings spectra and frames in
graphs

Perovic, Vasilije, Spectrally equivalent
matrix polynomials: Non-standard rep-
resentations and preservation of struc-
ture

Schwass, James, Phantom maps, decom-
posability, and spaces meeting particu-
lar finiteness conditions

Smith, Dustin, Eliciting elementary school
students’ informal inferential reasoning
through storytelling

Zumbrun, Christina, Secondary mathe-
matics teachers’ attitudes and beliefs
toward statistics: Develping an initial
profile
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Department of Statistics

Jiang, Haolai, Inference on differences in
k means for data with excess zeros and
detection limits

MINNESOTA
University of
Minnesota–Twin Cities (23)

Division of Biostatistics, School of

Public Health

Ma, Xiaoye, Network meta-analysis of
diagnostic tests

Murray, Thomas, Hierarchical models
that flexibly incorporate supplemental
information for settings with unknown
nonlinear functions

Wey, Andrew, Estimation of nuisance
parameters in survival models

Zhang, Jing, Bayesian hierarchical meth-
ods for network meta-analysis

School of Mathematics

Ali, Adil, Boundary-value problems on
spaces of automorphic forms

Averina, Viktoria, A mathematical model
of neurally-mediated angiotensin II-salt
hypertension

Bashkirov, Denis, The BV formalism for
homotopy Lie algebras

Benson, Joseph, Integrable planar curve
flows and the vortex membrane flow in
Euclidean 4-space using moving frames
and the variational bicomplex

Campbell, Patrick, Dynamical implica-
tions of network statistics

Chen, Nai-Chia, Periodic brake orbits in
the N-body problem

Csar, Sebastian, Root and weight semi-
group rings for signed posets

Edman, Robert, Diameter and coherence
of monotone path graphs

Hoyer-Leitzel, Alanna, Bifurcations and
linear stability of families of relative
equilibria with a dominant vortex

Jaramillo, Gabriela, Inhomogeneities in
spatially extended pattern forming sys-
tems

Kim, Minsu, Thermomechanical model of
gels

Schrier, Madeline, Barcode decoding in
a camera-based scanner: Analysis and
algorithms

Switala, Nicholas, Some invariants of
nonsingular projective varieties and
complete local rings

School of Statistics

Bezener, Martin, Bayesian spatiotempo-
ral modeling using spatial hierarchical
priors with applications to functional
magnetic resonance imaging

Chen, Gang, Forecast combination for
outlier protection and forecast combi-
nation under heavy tailed errors

Rolling, Craig, Estimation of conditional
average treatment effects

Yan, Qi, Coherent pursuit and boosting
learning

Yang, Yi, A unified algorithm for fitting
penalized models with high dimension
data

Yuan, Yiping, Statistical learning of high-
dimensional directed acyclic graphical
models

MISSISSIPPI
Mississippi State
University (2)

Department of Mathematics and

Statistics

Ballamoole, Snehalatha, Spectral proper-
ties of a class of integral operators on
spaces of analytic functions

Butler, Dagny, Analysis of classes of non-
linear eigenvalue problems on exterior
domains

University of
Mississippi (3)

Department of Mathematics

Lee, Byunghoon, Diagonals of tensor
products of Banach lattices with bases

Schwanke, Christopher, Complex vector
lattices: Tensor products and multilin-
ear maps

Weatherall, Lauren, Gini covariance ma-
trix and its affine equivariant version

University of Southern
Mississippi (2)

Department of Mathematics

Jones, Corey, Time integration methods
of fundamental solutions and approxi-
mate fundamental solutions for nonlin-
ear elliptic partial differential equations

Monroe, Jeanette, Hybrid meshless method
for numerical solution of partial differ-
ential equations

MISSOURI
Missouri University of
Science and
Technology (5)

Department of Mathematics and

Statistics

De Mel, Withanage Ajith, On some in-
ferential problems with recurrent event
models

Streipert, Sabrina, Discrete and dynamic
population models with logistic growth
rate

Sultana, Nasrin, Volterra difference equa-
tions

Thilakaratne, Malaka, GARCH models for
high frequency time series

Zhao, Renren, Small sample UMPU equiv-
alence testing based on saddlepoint
approximations

St Louis University (3)

Department of Mathematics and

Computer Science

Paullin, Katherine, Spun almost normal
form

Siddique, Feroz, Additive representations
of elements in rings

Steward, Robert, Methods in statistical
change-point analysis

University of
Missouri–Columbia (11)

Department of Mathematics

Alvardo, Ryan, Topics in geometric anal-
ysis and harmonic analysis on spaces
of homogeneous type

Brewster, Kevin, Trace/extension opera-
tors in rough domains and applications
to partial differential equations

Oveys, Hesam, Age-dependent branching
processes and applications to Luria-
Delbrück experiment

Woodland, Lindsey, Frames and applica-
tions: Distribution of frame coefficients,
integer frames and phase retrieval

Department of Statistics

Cook, Tyler, Model evaluation and vari-
able selection for interval-censored data

Cui, Shiqi, Bayesian analysis for detect-
ing differentially expressed genes from
RNA-Seq data

Ma, Ling, Semi-parametric regression
analysis of interval-censored failure
time data

Wang, Zhenyu, Bayesian non-linear meth-
ods for survival analysis and structural
equation models

Yi, Min, A ballooned beta-logistic model
Zheng, Dan, Bayesian analysis of capture-

recapture model and diagnostic test in
clinical trials

Zhou, Qingning, Statistics analysis of
bivariate interval-censored failure time
data

University of
Missouri–Kansas City (1)

Department of Mathematics and

Statistics

Meng, Jianfeng, Change point analysis
of copy number variants using next
generation sequencing data

University of Missouri-St
Louis (1)

Department of Mathematics and

Computer Science

Van Der Walt, Maria, Wavelet analysis of
non-stationary signals with applications

Washington University (7)

Department of Mathematics

Chang, Chao, Nonparametric Bayesian
quantile regression
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Chen, Liwei, Regularity of the Bergman
projection on variants of the Hartogs
triangle

Liow, Hien-haw, Application of machine
learning to mapping and simulating
gene regulatory networks

Meyer, Dave, Wavelets factorization and
related polynomials

Rock, Brady, Incompatibility of Diophan-
tine equations arising from strong
factorial conjecture

Wallace, Matt, Determining fractional
conversion for class reaction-diffusion
systems

Xie, Yao, Applications of nonlinear opti-
mization

MONTANA
Montana State
University (2)

Department of Mathematical

Sciences

Manlove, Joe, Allowable rotation numbers
for Siegel disks of rational maps

Waters, Ryan, From immunology to MRI
data analysis: Problems in mathematical
biology

University of Montana -
Missoula (2)

Department of Mathematical

Sciences

Chaphalkar, Rachel, A longitudinal study
of students’ reasoning about variation
in distributions in an introductory
college statistics course

Swicegood, Grant, An investigation of the
impact of iPad usage on elementary
mathematical skills and attitudes

NEBRASKA
University of
Nebraska–Lincoln (14)

Department of Mathematics

Brackins, Abigail, Boundary value prob-
lems of nabla fractional difference
equations

Brown, Michael, Knörrer periodicity and
Bott periodicity

Gipson, Phillip, Invariant basis number
and basis type for C∗-algebras

Hardin, Jason, Algebraic properties of
Ext-modules over complete intersec-
tions

Keel, Brittney, Bioinformatic game theory
and its application to cluster multi-
domain proteins

Keough, Lauren, Extremal results for the
number of matchings and independent
sets

Webb, Marcus, Frobenius and homologi-
cal dimensions

Youngs, Nora, The neural ring: Using
algebraic geometry to analyze neural
codes

Zheng, Yang, Betti sequences over local
rings and connected sums of Gorenstein
rings

Department of Statistics

Bright, Brianna, Investigating the perfor-
mance of asymptotic interval estima-
tion and hypothesis testing methods
for functions of binary and Poisson
parameters

Chernyavskiy, Pavel, On the analysis of
event-related potential and electroen-
cephalographic data: Spatio-temporal
modeling, variography, and simulation

Fellers, Pamela, Value-added methodol-
ogy for estimating professional devel-
opment program effects

Sainath, Jyothsna, Structural equation
mixed models with an application to
small area estimation

Zeleny, Tucker, A new approach to model-
ing multivariate time series on multiple
temporal scales

NEVADA
University of Nevada, Las
Vegas (7)

Department of Mathematical

Sciences

McDonald, Joseph, Exact statistical infer-
ences for functions of parameters of
the log-gamma distribution

McGinn, Donald, Generalized Markoff
equations, Euclid trees, and Chebyshev
polynomials

Sun, Xudong, Empirical studies on inter-
est rate derivatives

Sun, Yuzhou, Modeling studies and nu-
merical analyses of coupled PDEs sys-
tem in electrohydrodynamics

Wang, Zhou, A study of sequential infer-
ence for the risk ratio and measure of
reduction of two binomials

Yu, Lanxuan, Exact controllability of
the Lazer-McKenna suspension bridge
equation

Zhou, Libo, A study of joinpoint models
for longitudinal data

NEW HAMPSHIRE
Dartmouth College (5)

Department of Mathematics

Adelstein, Ian, Results on minimizing
closed geodesics

Martinez, Megan, Equivalences on pat-
terns in random walks

McNew, Nathan, Multiplicative problems
in combinatorial number theory

Wolff, Sarah, Generalized Fourier trans-
forms and their applications

Zhao, Lin, Boundary integral methods
and their applications

University of New
Hampshire (4)

Department of Mathematics and

Statistics

Chen, Yanni, Function spaces based on
symmetric norms

Qian, Wenhua, Type II1 von Neumann
algebras with property Γ

Riepel, Brianna, Brauer-Picard groups of
pointed fusion categories

Zhang, Ye, Nonseparable Calkin algebras

NEW JERSEY
New Jersey Institute of
Technology (6)

Department of Mathematical

Sciences

Ahmed, Nubyra, Methods for two-sample
comparisons from censored time-to-
event data

Akcay, Zeynep, Dynamic of phase locking
in neuronal networks in the presence
of synaptic plasticity

Grandhi, Anjana, Multiple testing proce-
dures for complex structured hypothe-
ses and directional decisions

Midura, Dawid, Efficient domain decom-
position algorithms for the solution of
the Helmholtz equation

Mondal, Shoubhik, Confidence bands for
survival curves using model assisted
Cox regression

Varfolomiyev, Oleksiy, An efficient bound-
ary integral method for stiff fluid inter-
face problems

Princeton University (17)

Department of Mathematics

Beck, Thomas, Level set shape for ground
state eigenfunctions on convex domains

Deng, Yu, Long time behavior of some
nonlinear dispersive equations

Lewallen, Sam, Floergåsbord
Macbeth, Heather, Kähler-Einstein met-

rics, Bergman metrics, and higher
alpha-invariants

Manion, Andrew, Constructions and com-
putations in Khovanov homology

Miller, Alison, Counting simple knots via
arithmetic invariant theory

Peckner, Ryan, Two dynamical perspec-
tives on the randomness of the Möbius
function

Racz, Bela, Geometry of (1,1)-knots and
knot Floer homology

Shah, Shrenik, p-adic approaches to the
Langlands program

Shen, Liangming, Smoothing conic Kähler
metrics and conical Kähler-Ricci flow

Tarfulea, Andrei, A study in the asymp-
totic behavior of nonlinear evolution
equations with nonlocal operators

Tsiokos, Elefterios, Integrals of automor-
phic forms and L-functions
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Zhang, Yu, On the global solutions of
quasilinear dispersive equations

Zong, Runhong (Runpu), Topics in bira-
tional geometry of algebraic varieties

Program in Applied Computational

Mathematics

Bandeira, Afonso, Convex relations for
certain inverse problems on graphs

Ozyesil, Onur, Camera motion estimation
by convex programming

Tian, Haoshu, Mathematical models for
financial data

Rutgers The State
University of New Jersey,
New Brunswick (25)

Department of Statistics and

Biostatistics

Li, Huijuan, Adaptive sampling with
application in environmental studies
and computer experiments

Liu, Jie, Post-GWAS analysis
Liu, Xialu, New models and methods for

time series analysis in big data era
Mitra, Ritwik, Topics in high dimensional

statistical estimation and inference
Xia, Yi, Extended bootlier procedure

for detection of outliers in univariate
samples and linear regression analysis

Zhang, Yayan, Data normalization and
clustering for big and small data and
an application to clinical trials

Mathematics Department

Aminzare, Zahra, On the synchronous
behavior in complex nonlinear dynami-
cal systems

Bush, Justin, Shift equivalence and a
combinatorial-topological approach to
discrete-time dynamical systems

Cantillo, Jorge, Critical zeros of Hecke
L-functions

Dibble, James, Totally geodesic maps into
manifolds with no focal points

Fiordalisi, Francesco, Logarithmic inter-
twining operators and genus-one corre-
lation functions

Flores, Jaret, Homological algebra for
commutative monoids

Gilmer, Justin, Discrete local central limit
theorems and Boolean function com-
plexity measures

Guo, Bin, Some parabolic and elliptic
problems in complex Riemannian ge-
ometry

Hamm, Arran, On Erdős-Ko-Rado for
random hypergraphs

Herdade, Simao, Stability results in addi-
tive combinatorics and graph theory

Kallupalam Balasubramian, Moulik, Scalar
fields and spin-half fields on mildly sin-
gular spacetimes

Kanade, Shashank, Some results on the
representation theory of vertex op-
erator algebras and integer partition
identities

Lubyshev, Vladimir, Nonlinear PDEs and
an application to high-frequency trad-
ing

Marcondes de Freitas, Michael, A class of
input/output random systems: Mono-
tonicity and a small-gain theorem

Miller, John, Class number of totally real
number fields

Myers, Kellen, Computational advances
in Rado numbers

Nandi, Debajyoti, Partition identities aris-
ing from the standard A(2)

2 -models of
level 4

Tyrrell, Thomas, The Brauer-Manin ob-
struction on families of hyperelliptic
curves

Xiao, Ming, On mapping problems in
several complex variables

Rutgers The State
University of New Jersey
Newark (3)

Department of Mathematics and

Computer Science

Ghosh, Pritam, Applications of weak
attraction theory in Out(FN)

Isaacson, Brad, On character sums of Lee-
Weintraub, Arakawa, and Ibukiyama,
and related sums

Shi, Zhiqin, Algebraic studies of symmet-
ric operators

Stevens Institute of
Technology (3)

Department of Mathematical

Sciences

Krsteva, Kristina, Estimation and opti-
mization of linear multi factor models
of stock returns and detection of un-
derlying regime-switching process in
models

Morar, Pavel, Search problems in groups
and branching processes

Wolfhagen, Eli, Optimization with mul-
tivariate stochastic dominance con-
straints

NEW MEXICO
New Mexico State
University, Las Cruces (5)

Department of Mathematical

Sciences

Aryal, Pradip, A study of Brownian mo-
tion under brachistochrone-type met-
rics

Shan, Qingsong, A measure for mutually
complete dependence and its estima-
tion

Urenda-Castaneda, Julio, Algorithmic as-
pects of the embedding problem

Wei, Zheng, Multivariate affiliation and
the joint distribution of random set
vectors with copulas

Yousef, Feras, Mathematical analysis of
Landau-de Gennes phenomenological
model for bent-core liquid crystals

University of New
Mexico (5)

Department of Mathematics and

Statistics

Dong, Yan, Nonparametric Bayes ap-
proach for a semi-mechanistic pharma-
cokinetic and pharmacodynamic model

Dyachenko, Sergey, Strongly nonlinear
phenomena and singularities in optical,
hydrodynamic and biological systems

Gong, Maozhen, Order-constrained ref-
erence priors with implications for
Bayesian isotonic regression, analysis
of covariance and spatial models

Hummel, Michelle, Delaunay-Laguerre ge-
ometry for macromolecular modeling
and implicit solvation

Qeadan, Fares, On the equivalence be-
tween the LRT, RLRT and F -test for
testing variance components in the
generalized split-plot models

NEW YORK
Binghamton University,
State University of New
York (4)

Department of Mathematics and

Science

Du, Wenyu, Accurate and efficient numer-
ical performance evaluation of gener-
alized Shiryaev-Roberts procedure for
quickest change-point

Li, Jinghao, Purity results on F -crystals
Sorcar, Gangotryi, Non-triviality of the

fundamental group of the Teichmüller
space of negatively curved metrics of a
non-locally symmetric curved manifold

Tanusevski, Slobodan, Generalized Thomp-
son groups

Clarkson University (1)

Department of Mathematics and

Computer Science

Basnayake, Ranil, Inverse problems for
image processing of spatiotemporal
dynamical systems

Columbia University (15)

Department of Biostatistics

Mauro, Christine, Learning logic rules
using an iterative algorithm: With an
application to developing criteria sets
for the diagnostic and statistical manual
of mental disorders

Song, Xiaoyu, A new estimating equation
approach for secondary trait analyses
in genetic-control studies
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Department of Mathematics

Balsam, Nava, The parity of analytic
ranks among quadratic twists of elliptic
curves over number fields

Engel, Philip, A proof of Looijenga’s
conjecture via integral-affine geometry

Heath, Timothy, On spectral bounds for
congruence families of subgroups in
SL3(Z)

Mooney, Connor, Singular solutions to
the Monge Ampère equation

Negut, Andrei, Quantum algebras and
cyclic quiver varieties

Rubin, Daniel, Partial differential equa-
tions and variational approaches to
constant scalar curvature metrics in
Kähler geometry

Wang, Zhuhai, A Minkowski-type inequal-
ity for hypersurfaces in warped product
manifolds

Zong, Zhengyu, Equivariant Gromov-
Witten theory of GKM orbifolds

Department of Statistics

Bilina Falafala, Roseline, Mathematical
modeling of insider trading

Fan, Ruixue, On identifying rare variants
for complex human traits

He, Ran, A graphon-based framework for
modeling large networks

Jingjing, Zou, Efficiency in lung trans-
plant allocation strategies

Yang, Xuan, Limit theory for spatial
processes, bootstrap quantile variance
estimators and efficiency measures for
Markov chain Monte Carlo

Cornell University (29)

Biological Statistics and

Computational Biology

Chang, Diana, Exploring the genetic
architecture of complex diseases with
genome-wide association studies

Hunter-Zinck, Haley, Metrics of genetic
relatedness in applications of human
genomics

Martins, Andre, Modeling of DNA tran-
scription regulation

Mentch, Lucas, Ensemble trees and CLTs:
Statistical inference in machine learning

Steingrimsson, Jon, Information recovery
with missing data when the outcomes
are right censored

Center for Applied Mathematics

Holden, Matthew Harrison, Optimal man-
agement of biological populations

Krityakierne, Tipaluck, Global optimiza-
tion of computationally expensive black-
box problems using radial basis func-
tions

Murugan, Mathav Kishore, Random walks
on metric measure spaces

Ruelas, Rocio Esmeralda, Nonlinear para-
metric excitation of an evolutionary
dynamical system

Ugander, Johan Holke Olof, Computa-
tional perspectives on large-scale social
networks

Wesson, Elizabeth Nicholas, Replicator dy-
namics with alternate growth functions,
delay, and quasiperiodic forcing

Zayas-Caban, Gabriel, Dynamic alloca-
tion of healthcare resources

Department of Mathematics

Amchislavska, Margarita, The geometry
of generalized lamplighter groups

Baik, Hyungryul (Harry), Laminations of
the circle and hyperbolic geometry

Bjorndahl, Adam, Language-based games
Escobar Vega, Laura, Brick varieties and

toric matrix Schubert varieties
Fok, Chi-Kwong, The real K-theory of

compact Lie groups
Lam, Chor Hang, Homological stability of

diffeomorphism groups of 3-manifolds
Lindsey, Kathryn, Families of dynami-

cal systems associated to translation
surfaces

Lodha, Yash, Finiteness properties and
piecewise projective homeomorphisms

Marshall, Andrew, On configuration of
spatial planar graphs

Ojeda Aristizabal, Diana, Ramsey theory
and Banach space geometry

Ugurcan, Baris, Lp estimates and poly-
harmonic boundary value problems of
the Sierpinski gasket and Gaussian free
fields on high dimensional Sierpinski
carpet graphs

Department of Statistical Sciences

Chen, Maximillian, Dimension reduction
and inferential procedures for images

Chetelat, Didier, High-dimensional infer-
ence by unbiased risk estimation

Earls, Cecilia Ann, Bayesian hierarchical
Gaussian process models for functional
data analysis

Gaynannova, Irina, Estimation of sparse
low-dimensional linear projections

Thorbergsson, Leifur, Experimental de-
sign for partially observed Markov
decision processes

Wan, Muting, Model-based classification
with applications to high-dimensional
data in bioinformatics

Graduate Center, City
University of New York (10)

PhD Program in Mathematics

Arreche, Carlos, An algorithmic approach
to the differential Galois theory of
second-order linear differential equa-
tions with differential parameters

Bromberg, Lisa, Some applications of
noncommutative groups and semi-
groups to information security

Carmody, Erin K., Force to change large
cardinal strength

Fortier Bourque, Maxime, The holomor-
phic couch theorem

Hu, Yunchun, Martingales for uniformly
quasisymmetric circle endomorphisms

Larson, Christopher, Some combinatorial
properties of polyiamonds

Miasnikov, Nikita A., Asymptotic invari-
ants and flatness of local endomor-
phisms

Retamoso, Ivan, On polynomial roots ap-
proximation via dominant eigenspaces
and isolation of real roots

Stout, Andrew R., Motivic integration over
nilpotent structures

Wolf, Jesse L., New results on randomized
matrix computations

New York University
Polytechnic School of
Engineering (1)

Department of Mathematics

Kone, Hassane, Orlicz moment-entropy-
information inequalities, parametrized
Black-Scholes and (x2, λ)-Gaussian stock
pricing model

New York University,
Courant Institute (17)

Courant Institute of Mathematical

Sciences

Alanko, Samu, Regression-based Monte
Carlo methods for solving nonlinear
PDEs

Attanasio, Stefano, Single and multi-
period portfolio theory: Two extensions
for practical applications

Bushuk, Mitchell, A statistical and dy-
namical study of the Arctic Sea-ice
variability

Corona, Eduardo, Fast direct solvers for
integral equations

Costa, Edgar, Effective computations of
Hasse-Weil zeta functions

Cottrell, Seth, Some applications of quan-
tum walks to a general class of searches
and the computation of Boolean func-
tions

Delong, Steven, Temporal integrators for
Langevin equations with applications to
fluctuating hydrodynamics and Brown-
ian dynamics

Eckner, Sinziana, Stochastic Ising models
at zero temperature on various graphs

Fai, Thomas, Fluid mechanics of the
red blood cell and its cytoskeleton by
an immersed boundary method with
nonuniform viscosity and density

Guo, Yuan, Wave scattering and small-
scale wave interactions

Huang, Jingyin, Quasi-isometry classifi-
cation of right-angled Artin groups with
finite outer automorphism group

Jenkins, Daniel, Exceptional times for the
discrete web and predictability in Ising
models

Kornbluth, Yitzhak, Noether’s problem
for the five unsolved groups of order
64: A quadric model

Lee, Donghyun, Fluids with free-surfaces
and vanishing viscosity limit

Rachh, Manas, Integral equation methods
for problems in electrostatics, elasto-
statics and viscous flow
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Snelson, Stanley, Nonlocal heat flows into
singular spaces

Wu, Chen-Hung, Simulation of osmotic
swelling and osmotic pumping by the
stochastic immersed boundary method

Rensselaer Polytechnic
Institute (8)

Department of Mathematical

Sciences

Abdul-Majid, Emann, Exploring the non-
planar effects of iris formation

Altrichter, Scott, Flight-path optimiza-
tion for resolution and coverage in
synthetic-aperature radar (SAR)

Givler, Amy, A stochastic conditional
value-at-risk approach to disaster relief
planning

Levy, Michael, Weighting statistics for
estimation in a multiscale sensor radar
configuration

Muller, Peter, Numerical methods of
electrical impedance tomography

Reyna, Matthew, On the stability and
accuracy of high-order Runge-Kutta
discontinued Galerkin methods

Yang, He, Analysis and applications of
discontinuous Galerkin methods for
hyperbolic equations

Yao, Lei, Probabilistic modeling of genome
evolution and disease spread of tuber-
culosis

Stony Brook University (34)

Department of Applied Mathematics

and Statistics

Au, Loretta, Quantitative approaches for
deconvolving the multiple contribu-
tions of primary structure to protein
fitness

Chen, Jiansong, QTL mapping of longitu-
dinal count traits

Chen, Lin, Statistical methods for op-
timizing task performance in nuclear
medicine imaging and in x-ray breast
imaging

Fu, Jinmiao, Multi-platform comparison
using structural equation modeling and
errors in variables model with random
effects

Huang, Erya, Statistical methods for
association analysis of biological data

Kaufman, Ryan, Software tools for sto-
chastic simulations of turbulence

Lee, Un Jung, The application of tra-
jectory analysis for an early warning
system in STEM courses

Li, Long, A greedy method to simulate
drainage in cross sections

Li, Muqi, Real-time power flow analysis
and short-term electricity load forecast-
ing in smart grid

Mandava, Manasa, On solutions of Kol-
mogorov’s equations for non-homogen-
eous jump Markov processes and suffi-
ciency of Markov policies in continuous-
time Markov decision processes

Muqattash, Isa, Multi-armed bandits with
applications to Markov decision pro-
cesses and scheduling problems

Peng, Lizhen, Statistical frameworks of
integrated analysis for genetic data

Pothapragada, Seetha, Modeling platelets
on parallel computers

Shi, Qiangqiang, Modeling of parachute
dynamics with GPU enhanced contin-
uum fabric model and front tracking
method

Song, Bowen, ROC random forest and its
applications

Sun, Guoli, Significant distinct branches
of hierarchical trees: A framework for
statistical analysis and data

Wen, Ruofeng, Learning mixed sparse
factor networks structure: A latent
variable approach

Wu, Yijin, Epigenetic study with genome-
wide hypothesis test and stepwise mul-
tivariate adaptive regression splines
(SMARS)

Xu, Ying, Numerical modeling and com-
bustion studies of scramjet simulation

Xue, Shuai, A sharp boundary model for
electrocardiac simulations

Yang, Yiyang, Numerical algorithms for
heterogeneous computation of PDE ex-
tended system with applications

Yao, Yuan, Protein dimerization mecha-
nisms study with molecular dynamics
simulation

Zhang, Qiao, Identification of differential
gene pathways in microarray

Zhang, Yuanhao, Statistical comparison
of measurement platforms

Zhu, Jiawen, MicroRNA target identifica-
tion by reverse phase protein array

Zuber, James, Probing the knowable
unknown: Applied experimental algo-
rithmics

Department of Mathematics

Atyam, Anant, Affine stratifications and
equivariant vector bundles on the mod-
uli of principally polarized abelian
varieties

Elson, Ilya, Application of the Seiberg-
Witten equations to the differential
geometry of non-compact Kähler mani-
folds

Hughes, Mark, Braiding non-ribbon sur-
faces and constructing broken fibra-
tions on smooth 4-manifolds

Norton, Chaya, Limits of real-normalized
differentials on stable curves

Perales Aguilar, Raquel, Convergence
of manifolds and metric spaces with
boundary

Wang, Xiaojie, Uniqueness of Ricci flow
solution on non-compact manifolds and
integral scalar curvature bound

Yao, Chengjian, Conical Kähler-Einstein
metrics and its applications

Zhang, Zheng, On the geometric and mo-
tivic realizations of variations of Hodge
structure over Hermitian symmetric
domains

Syracuse University (3)

Department of Mathematics

DiMarco, Claudio, Metric space invariants
between the topological and Hausdorff
dimensions

Shrestha, Khim, Poletsky-Stessin Hardy
spaces on the unit disk

Yazici, Ozcan, Extension of plurisub-
harmonic functions and dynamics of
polynomial mappings

The University of Albany,
SUNY (4)

Department of Mathematics and

Statistics

Coleman, Michael, The kernel group of
elementary 2-groups over quadratic
imaginary extensions

Stevenson, Daniel, Interpolation and sam-
pling on the Fock space

Wu, Yue, Lorentz group of submodules
in H2(D2)

Yixin, Yang, On numerical invariants of
submodules in H2(D2)

University at
Buffalo–SUNY (6)

Department of Biostatistics

Consiglio, Joseph, Exact approaches to
testing problems involving nuisance
parameters

Jalal, Kabir, Imputation based methods
for incidence rate estimation of dis-
eases from federal and state mortality
data supplemented with disease reg-
istry data

Shi, Yi, Inference about the mean area
under the curve in preclinical sparse
sampling designs

Department of Mathematics

Fagerstrom, Emily, On the nonlinear
Schrödinger equation with nonzero
boundary conditions

Kraus, Daniel, Vector nonlinear Schrödinger
systems with nonzero boundary condi-
tions

Winter, Blake, Virtual, welded, and ribbon
links in arbitrary dimensions

University of
Rochester (10)

Department of Biostatistics and

Computational Biology

Han, Yu, New semiparametric methods
for clustered time-to-event data

Ma, Fei, Composite likelihood inference
for multivariate finite mixture models
and application to flow cytometry

Morrissette, Jason, Order restricted anal-
ysis of covariance with interactions

Zhang, Xiao, Hypothesis testing problems
involving order restricted parameters
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Department of Mathematics

Aksoy Yazici, Esen, Erdős type configu-
ration problems in modules over finite
rings

Al-Raisi, Ali, Equivariance, module struc-
ture, branched covers, Strickland maps,
and cohomology related to the polyhe-
dral product functor

Bennett, Michael, Some extremal prob-
lems in combinatorial geometry over
finite fields

Hou, Zhuang, Blow-up properties of sto-
chastic delay differential equations

Juul, Jamie, Galois groups of iterated ra-
tional functions and their applications

Walters, Meg, Concentration of measure
techniques and applications

Yeshiva University (1)

Department of Mathematical

Sciences

Zhuo, Ran, Qualitative properties for
solutions of nonlinear equations and
systems involving higher order and
fractional order Laplacians

NORTH CAROLINA
Duke University (16)

Department of Mathematics

Gaines, Benjamin, Aspects of the (0,2)-
McKay correspondence

Gao, Tingran, Hypoelliptic diffusion
maps and their applications in au-
tomated geometric morphometrics

Goetz, Andrew, The Einstein-Klein-Gordon
equations, wave dark matter, and the
Tully-Fisher relation

Kordek, Kevin, Theta functions and the
structure of Torelli groups in low genus

Venkatesh, Anil, Triple products of Eisen-
stein series

Watanabe, Tatsunari, Rational points of
universal curves in positive characteris-
tics

Zhang, Yuan, Applications of spatial
models to ecology and social systems

Department of Statistical Science

Broadbent, Mary, Semiparametric Bayesian
regression with applications in astron-
omy

Hu, Jingchen, Dirichlet process mixture
models for nested categorical data

Jarrett, Nicholas, Nonlinear prediction in
credit forecasting and cloud computing
deployment optimization

Kunihama, Tsuyoshi, Nonparametric Bayes
analysis of social science data

Paiva, Thais, Multiple imputation meth-
ods for nonignorable nonresponse,
adaptive survey design, and dissemi-
nation of synthetic geographies

Qamar, Shaan, Topics in Bayesian com-
putation for streaming data and struc-
tured sparse regression

Soriano, Jacopo, Bayesian methods for
two-sample comparison

VanDerwerken, Douglas, Monitoring and
improving Markov chain Monte Carlo
convergence by partitioning

Zhao, Zoey Yi, Bayesian multiregression
dynamic models with applications in
finance and business

North Carolina State
University (44)

Department of Mathematics

Abby, Ralph, Stochastic clustering: Visu-
alization and application

Adams, Stephen, On the cross section
lattice of reductive monoids

Armstrong, Alyssa, Demazure crystals for
the quantum affine algebra Uq(D(3)

4 )
Bathmann, Kristen, State estimation from

sparse observation networks and satel-
lite measurement

Batson, Scott, On the relationship be-
tween two embeddings of ideals into
geometric space and the shortest vector
problem in principal ideal lattices

Britt, Darrell Steven, High-order accurate
solutions to the Helmholtz equation in
the presence of boundary singularities

Davidson, Ruth, Some problems in geo-
metric combinatorics and mathematical
phylogenetics

Elashegh, Ahlam, Mathematical and com-
putational mixture models for cartilage
regeneration in cell-seeded scaffolds

Elsinger, Jason, Classification of orbifold
modules under an automorphism of
order two

Herman, Aaron, Positive root bounds and
root separation bounds

Hunnell, Mark, Orbits of minimal para-
bolic k-subgroups on symmetric k-
varieties

Jeeruphan, Thanawit, Random walk with
jump dependent cookies on Z

Kapraun, Dustin, Cell proliferation mod-
els, CFSE-based flow cytometry data,
and quantification of uncertainty

Khuhirun, Borworn, Classification of
nilpotent Lie algebras with small breadth

Lowman, Nicholas, Viscous fluid conduits
as a prototypical nonlinear dispersive
wave platform

Magnum, Chad, Representations of twisted
toroidal Lie algebras of type A2n−1

McAlister, Allison, Frattini properties of
Leibniz algebras

Ray, Chelsie, Complemented Leibniz al-
gebras

Rohal, James, Connectivity in semi-
algebraic sets

Scott, Jason, Fault detection in differential
algebraic equations

Sutherland, Amanda, Generalization of
the Cartan and Iwasawa decomposi-
tions to SL2(k)

Thompson, Karmethia, Solving nonlinear
constrained optimization time delay
systems with a direct transcription
approach

Wentworth, Mami, Verification techniques
for parameter selection and Bayesian
model calibration presented for an HIV
model

Wentworth, Thomas, Leverage scores:
Sensitivity and applications to random-
ized algorithms

Yang, Min, Local unitary equivalence of
quantum computation

Department of Statistics

Bhaumik, Prithwish, Bayesian estimation
and uncertainty quantification in differ-
ential equation models

Coleman, Deidra, Advances in signifi-
cance testing for cluster detection

Coles, Adrian, New approaches to con-
ducting inference in nonlinear func-
tional regression models with novel
applications to copy number data

Jang, Woo Sung, Semiparametric Bayesian
quantile regression

Lee, Hui-Jie, Advances in Bayesian infer-
ence of species divergence times

Li, Xiaoshan, Tensor based statistical
models with applications in neuroimag-
ing data analysis

Linn, Kristin, Interactive modeling tech-
niques for non-smooth functionals in
dynamic treatment regimes

Pomann, Gina-Maria, Statistical methods
for magnetic resonance image analysis
with applications to multiple sclerosis

Sahoo, Saswata, High dimensional meth-
ods in statistics and finance

Smith, Luke, Bayesian quantile regression
in biostatistical applications

Talapatra, Kasturi, Space-filling exploratory
experimental design (SEED)

Tidemann-Miller, Beth Ann, Statistical
modeling of multivariate functional
data that exhibit complex correlation
structures

Usset, Joseph, Complex regression models
for functional data

Xiao, Wei, Flexible methods and compu-
tation for model selection and optimal
treatment learning

Xu, Guangning, Variable selection in
measurement error models

Yoo, William, Sup-norm posterior conver-
gence rates for regression models with
application to estimating the location
of function maximum

Zhang, Na, Variable selection for optimal
treatment regimes

Zhang, Yiwen, Selected topics in statisti-
cal computing

Zhou, Mi, Sequential change point detec-
tion

University of North
Carolina at Chapel Hill (39)

Department of Biostatistics

Aimyoung, Natnaree, Property score
methods for competing risks

Doctoral Degrees Conferred
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Buchanan, Ashley, Causal inference in
HIV/AIDS research: Generalizability and
applications

Chen, Guanhua, Statistical learning for
biomedical data under various forms of
heterogeneity

Chen, Ting-Huei, Penalized estimation
methods and their application in
genomics and beyond

Cornea, Emil, Advanced biostatistical
methods for curved and censored
biomedical data

Dasgupta, Sayan, Non-parametric and
semi-parametric methods for parsimo-
nious statistical learning with complex
data

Douglas, Christian, Statistical methods
for assessing the effect of mortality
on rates of change and variability in a
longitudinal study of the elderly

Gouskova, Natalia, Analysis of complex
time-to-event data

Hoberman, Steven, Response adaptive de-
signs for highly successful treatments,
randomness and relationship detection
in clinical trials

Huang, Kuan-Chieh, Statistical methods
for genetic and epigenetic association
studies

Hyun, Noorie, Analysis of interval cen-
sored data using a longitudinal biomarker

Liu, Qian, Non-parametric machine learn-
ing methods for clustering and variable
selection

Liu, Xiaoxi, Variable selection and statis-
tical learning for censored data

Rao, Shangbang, Spatially regularizing
high angular resolution diffusion imag-
ing

Richardson, Amy, Inference about treat-
ment effects using bounds, sensitivity
analysis and instrumental variables

Rigdon, Joseph, Causal inference for
binary data with interference

Smith, Ché, Model selection for nonnested
linear mixed models

Smith, Valerie, A marginalized two-part
model for semicontinuous data

Tang, Zhengzheng, Association analysis
of rare variants in sequencing studies

Wekheye, Kelley, Statistical methods for
repeated measures in experimental gin-
givitis with adjustment for left trunca-
tion due to lower detection limits

Yin, Zhaoyu, Statistical analyses of high
throughput genetics and genomics data

Zhang, Hongtao, Statistical methods for
correlated data from observational
studies

Zhou, Xiaolei, Model assessment for mod-
els with missing data

Department of Mathematics

Baird, Austin, Modeling valveless pump-
ing mechanisms

Brown, Merrick, Saturation problem for
affine Kac-Moody algebras

Bushek, Nathaniel, DescendingG-equivar-
iant line bundles to GIT quotients

Seaborn, Joseph, Combinatorial inter-
pretation of the Kumar-Peterson limit
for sln(C) Demazure characters and
Gelfand pattern description of sln(C)
Demazure characters

Willig, Colton, Nonlinear geometric optics
for reflecting and evanescent pulses

Wilson, Benjamin, Measuring complexity
in dynamical systems

Department of Statistics and

Operation Research

Kechagias, Stefanos, Bivariate long-range
dependent time series models with
general phase

Miao, Di, Class-sensitive principal com-
ponents analysis

Miranda, Michelle, Bayesian analysis of
ultra-high dimensional neuroimaging
data

Pal Majumder, Abhishek, Long time
asymptotics of some weakly interact-
ing particle system and higher order
asymptotics of generalized fiducial dis-
tribution

Shin, Sunyoung, Contributions to penal-
ized estimation

Skwerer, Sean, Tree oriented data analy-
sis

Sun, Zhankun, Priority scheduling of jobs
with hidden types

Wang, Tao, Empirical analysis of se-
quential trade models for market mi-
crostructure

Xiong, Jie, Radical distance weighted
discrimination

Zhang, Chong, Flexible classification
techniques with biomedical applica-
tions

University of North
Carolina at Charlotte (4)

Department of Mathematics and

Statistics

Baker, Katherine, Image Charge Sol-
vation Model (ICSM) for simulating
biomolecules and KcsA ion-channels

Qi, Li, Generalized semiparametric varying-
coefficient models for longitudinal data

Semiyari, Hamid, Approximating solu-
tions of boundary value problems

Zheng, Lukun, Spectral theorems for
Schrödinger operator on general graphs

University of North
Carolina at Greensboro (3)

Department of Mathematics and

Statistics

Abebe, Abraham, Positive solutions of
nonlinear elliptic boundary value prob-
lems

Moran, Danielle, Permanence results for
dimension-theoretic coarse notions

Sinclair, Brian, Enumerating invariants
and extensions of local fields

NORTH DAKOTA
North Dakota State
University, Fargo (2)

Department of Mathematics

Al-Kaseasbeh, Saba, Ideal graphs
Batell, Mark, The half-factorial property

in polynomial rings

OHIO
Air Force Institute of
Technology (1)

Department of Mathematics and

Statistics

Batterton, Katherine, Statistical inference
on optimal points to evaluate multistate
classification systems

Bowling Green State
University (6)

Department of Mathematics and

Statistics

Fode, Adamou, A discontinuous Galerkin-
front tracking scheme and its optimal2

error estimation
Ghosh, Swarup, Isolated point theorems

for uniform algebras on manifolds
Li, Songzi, K-groups: A generalization of

K-means by energy distance
Lu, Shihai, Novel step-down multiple

testing procedures under dependence
Pinheiro, Leonardo, Chaotic extensions

for general operators on a Hilbert
subspace

Wenren, Cheng, Mixed model selection
based on the conceptual predictive
statistic

Case Western Reserve
University (1)

Department of Mathematics, Applied

Mathematics and Statistics

Caglar, Umut, Divergence and entropy
inequalities for log concave functions

Kent State University,
Kent (4)

Department of Mathematical

Sciences

Cordier, Michelle, On bodies whose shad-
ows are related via rigid motions

Doyle, Michael, Partitioning the set of
subgroups of a finite group using
Thompson’s generalized characters

Kozhushkina, Olena, The Bishop-Phelps-
Bollobas theorem and operators on
Banach spaces

Yu, Xuebo, Generalized Krylov subspace
methods with applications
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Ohio State University,
Columbus (31)

Department of Mathematics

Bosna, Bora, On amalgamation of pure
patterns of resemblance of order two

Edgren, Neal, Poincaré-type metrics and
their ∂− estimates on pseudoconvex
domains

Fotis, Samuel, On the nonvanishing of
central L-values associated to Hecke
eigenforms

Kim, Jung-Eun, Analysis of sleep-wake
transition dynamics by stochastic mean
field model and metastable state

Lam, Wing Chung Jonathan, Second mo-
ment of the central values of the
symmetric square L-functions

Nasca, Angelo, The linear dynamics of
several commuting operators

Qi, Zhi, Theory of Bessel functions of
high rank

Ravindran, Hari A., On shifted con-
volution sums involving the Fourier
coefficients of theta functions attached
to quadratic forms

Robertson, Donald, Characteristic factors
for multiple recurrence and combinato-
rial applications

Sui, Zhenan, On some classes of fully
nonlinear partial differential equations

Talamo, James, Ultraintense laser-driven
relativistic hydrodynamics for plane
symmetric systems

Wang, Kun, On the Farrell-Jones isomor-
phism conjecture

Wang, Xiaohui, Singularity theory of
strategy functions under dimorphism
equivalence

Yang, Lei, Hausdorff dimension of diver-
gent geodesics on product of hyperbolic
spaces

Zhang, Qing, Bounds for Hecke eigen-
forms and their allied L-functions

Department of Statistics

Ashmead, Robert, Propensity score meth-
ods for estimating causal effects from
complex survey data

Cao, Di, Bayesian adaptive estimation of
high dimensional vectors

Chen, Linchao, Predictive modeling of
spatio-temporal datasets in high di-
mensions

Davis, Casey, A Bayesian approach to
prediction and variable selection using
nonstationary Gaussian processes

Lewis, John, Bayesian restricted likeli-
hood methods

Quan, Aaron, Batch sequencing methods
for computer experiments

Schneider, Grant, Maximum likelihood
estimation for stochastic differential
equations using sequential kriging-
based optimization

Shuang, Xia, Detecting rare haplotype-
environment interaction and dynamic
effects of rare haplotypes using logistic
Bayesian LASSO

Som, Agniva, Paradoxes and priors in
Bayesian regression

Wang, Meng, Family-based Bayesian LASSO
for detecting association of rate haplo-
types with common diseases

Yan, Jingjing, Hierarchical random-effect
meta-analysis of binary events investi-
gating the relation between treatment
effect and underlying risks

Yin, Jiangyong, Bayesian analysis of non-
Gaussian stochastic processes for tem-
poral and spatial data

Zhang, Fangyuan, Detecting genomic
imprinting and maternal effects in
family-based association studies

Zhang, Yulei, Computer experiments with
both quantitative and qualitative inputs

Zheng, Wenjun, Wavelet-based estimation
for Gaussian time series and spatio-
temporal processes

Zhiguang, Xu, Modeling non-Gaussian
time-correlated data using nonpara-
metric Bayesian method

Ohio University, Athens (2)

Department of Mathematics

Al-Essa, Lulwah Mohammed, Modules
over infinite dimensional algebras

Pilewiski, Nicholas, Units and Leavitt path
algebras

University of Cincinnati (6)

Department of Mathematical

Sciences

Al Marzooq, Sadiqah, Qualitative analysis
of biofilms in water networks

Caicedo-Casso, Angelica Graciela, Period
robustness analysis of minimal models
for biochemical oscillators

Clack, Jhules, Theoretical analysis for
moving least square method with sec-
ond order pseudoderivatives and stabi-
lization

Glore, Mary Lee, The threshold prior in
Bayesian hypothesis testing

Rarivoarimanana, Andoniaina, Unbal-
anced urn models and applications

Toprakseven, Suayip, Error analysis of
extended discontinuous Galerkin (XdG)
method

University of Toledo (4)

Department of Mathematics and

Statistics

Bhattarai, Giriraj, Inverse problem of
Lagrangian mechanics in dimension
three

Karki, Ramesh, Sobolev gradient flow and
applications to nonlinear problems

Paudyal, Bhupendra, Eigenfunctions of
composition operators on Bloch-type
spaces

Wang, Suohong, Semiparametric infer-
ences under density ratio models

OKLAHOMA
Oklahoma State
University (6)

Department of Mathematics

Alesandroni, Guillermo, Monomial reso-
lutions

K. C., Durga, A study on the global
well-posedness for the two-dimensional
Boussinesq and Lans-alpha magnetohy-
drodynamics equations

Nepal, Kedar, An exploration of math-
ematics graduate teaching assistants’
teaching philosophies: A case study

Tovstolis, Alexander, Multipliers in Hardy
and Bergman spaces, and Riesz decom-
position

Wise, Wilhelmina, Potential theory of the
farthest distance function

Yang, Xiaowei, The integral graded ho-
mology of Reeb chord complex of
Legendrian knots in R3

University of Oklahoma,
Health Science Center (1)

Biostatistics and Epidemiology

Department

Davis, Erin, Vitamin D: Associations be-
tween 25 hydroxy vitamins and polycys-
tic ovary syndrome. Intrauterine insem-
ination success and adolescent obesity

OREGON
Oregon State University (3)

Department of Mathematics

Kim, Dojin, The variable speed wave
equation and perfectly matched layers

Wongsason, Patcharee, 3-D cone beam re-
construction formulas for the transverse-
ray transform with source points on a
curve

Department of Statistics

Payton, Quinn, Modeling density depen-
dence in the presence of measurement
error

Portland State
University (1)

Fariborz Maseeh Department of

Mathematics and Statistics

Fasteen, Jodi, An investigation of the
role of alternate numeration systems in
preservice teacher mathematics content
courses

University of Oregon (8)

Department of Mathematics

Bibby, Christin, Abelian arrangements
Dilts, James, The Einstein constraint

equations on asymptotically Euclidean
manifolds
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Gardella, Eusebio, Compact group actions
on C∗-algebras: Classification, non-
classifiability, and crossed products;
and rigidity results for Lp-operator
algebras

Loubert, Joseph, Affine cellularity of
finite type KLR algebras, and homomor-
phisms between Specht modules for
KLR algebras in affine type A

Perlmutter, Nathan, Linking forms, sin-
gularities, and homological stability
for diffeomorphism groups of odd-
dimensional manifolds

Reynolds, Andrew, Representations of the
oriented Brauer category

Ro, Min, Approximate diagonalization
of homomorphisms to C∗-algebras of
tracial rank one

Vicinsky, Deborah, The homotopy calcu-
lus of categories and graphs

PENNSYLVANIA
Bryn Mawr College (1)

Department of Mathematics

Goedhart, Eva, The nonexistence of solu-
tions to certain families of Diophantine
equations

Carnegie Mellon
University (17)

Department of Mathematical Science

Bufford, Laura, 3D-2D dimension reduc-
tion of homogenized thin films

Garcia, Nicolas, Variational limit of graph
cuts on point clouds

Hausauer, Justin, Sparse grid combi-
nation techniques for solving high-
dimensional parabolic equations with
an application to the LIBOR market
model

Kell, Brian, Decision diagrams for combi-
natorial optimization and satisfaction

Simione, Robert, Properties of minimizers
of nonlocal interaction energy

Slusky, Marla, Integrating relaxations for
combinatorial optimization

Wu, Lijiang, Nonlocal interaction equa-
tions in heterogeneous and non-convex
environments

Department of Statistics

Bodea, Corneliu, A method to exploit the
structure of genetic ancestry spaces to
enhance case-control studies

Foley, Patrick, Statistical methods in
diffusion connectomics

Lecci, Fabrizio, Statistical inference for
topological data analysis

Liu, Li, High dimensional statistical anal-
ysis to reveal the genetic basis of
autism

Sadinle Garcia-Ruiz, Mauricio, A Bayesian
partitioning approach to duplicate de-
tection and record linkage

Tang, Mingyu, Duration models with an
application on limit order book data

Todorova, Sonia, Statistically and com-
putationally efficient inference from
multineuron spike trains

Wang, Wanjie, Clustering with important
features PCA

Yang, Xiaolin, Social network modeling
and the evaluation of structural simi-
larity for community detection

Yu, Fei, Scalable privacy-preserving data
sharing methodology for genome-wide
association studies

Drexel University (3)

Department of Mathematics

Abduvalieva, Gulnara, Fixed-point and
implicit/inverse function theorems for
free noncommutative functions

Chen, Jinguin, Numerical methods and
uniqueness for the Canham-Helfrich
model of biomembranes

Rome, Scott, Asymptotic methods in
inverse scattering

Lehigh University (3)

Department of Mathematics

Long, Jamie, Capabilities of limitations
of infinite time computation

Prudente, Matt, Two-player graph peb-
bling

Win, Rivka, Statistical comparisons of
time series

Pennsylvania State
University (24)

Department of Mathematics

Liang, Chao, Approximate solutions to
second order parabolic equations, with
application to financial modeling

Ryan, Shawn, Effective properties and
collective dynamics in bacterial suspen-
sions

Turner, Jacob, The invariant theory and
geometry pertaining to tensor networks
and some further applications

Wang, Lu, The auxiliary space solvers
and their applications

Wu, Weisheng, Geodesic flows on man-
ifolds of nonpositive curvature and
nondense orbits in partially hyperbolic
systems

Zhang, Dongmei, Control problems in
infectious disease management

Zhang, Xuan, Studies on the weak conver-
gence of partial sums in Gibbs-Markov
dynamical systems

Department of Statistics

Bomiriya, Rashmi, Topics in exponential
random graph modeling

Cai, Xizhen, Model selection and survival
analysis with application to large time-
varying networks

Chang, Won, Climate model calibra-
tion using high-dimensional and non-
Gaussian spatial data

Chen, Zhe, Hierarchical Bayesian model
development with applications in mar-
keting

Hua, Wen-Yu, Kernel methods for neu-
roimaging genomewide association stud-
ies

Kankam, Kwame, Robust parameter de-
sign: A penalized likelihood approach

Karwa, Vishesh, Likelihood based infer-
ence in data privacy and other discrete
missing data problems

Kuruppumullage Don, Prabhani, Estima-
tion and model selection for block
clustering with mixtures: A composite
likelihood approach

Liu, Xiaoyu, Joint modeling of longitu-
dinal and survival data: New models,
computing techniques and applications

Luo, Wei, Efficient estimation and order
determination for sufficient dimension
reduction

Philtron, Daisy, Three novel procedures
to control the false discovery rate

Sie, Haskell, Statistical aspects of com-
puterized adaptive testing

Sun, Wei, Feature screening in ultra-high
dimensional survival data analysis

Tabacu, Lucia, Logarithmic quantile esti-
mation and its applications to nonpara-
metric factorial designs

Trail, Jessica, Dynamic models for in-
tensive longitudinal data: New models,
statistical procedures, and applications

Yang, Hanyu, Statistical models for scalar
response with longitudinal covariates

Zhu, Xiaotian, Non-parametric finite mul-
tivariate models with applications

Temple University (10)

Department of Mathematics

Dong, Zhou, High-order numerical meth-
ods for pressure Poisson equation
reformulations of the incompressible
Navier-Stokes equations

Hamm, Jessica, Multiplicative invariants
of root lattices

Ladenheim, Scott, Constraint precondi-
tioning of saddle point problems

Millichap, Christian, Mutations and ge-
ometric invariants of hyperbolic 3-
manifolds

Paljug, Brian, Deformation complexes for
algebraic operads and their applications

Department of Statistics

Campbell, Kathleen, Extension of Kendall’s
τ using rank-adapted SVD to identify
correlation and factions among rankers
and equivalence classes among ranked
elements

Chang, Yu-Wei, Sample size determina-
tion for a three-arm biosimilar trial

Fu, Min, A resampling based approach in
evaluation of dose-response models

Li, Yan Yan, Extensions of D-optimal
minimal designs for mixture models

Xu, Yihuan, Robust estimation of the
parameters of g-and-h distributions,
with applications to outlier detection
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University of
Pennsylvania (10)

Applied Mathematics and

Computational Science

Lu, Yichao, Fast linear algorithms for
machine learning

Zhang, Anru, High-dimensional statisti-
cal inference: From vector to matrix

Zhao, Fan, Inversion of the star transform

Department of Mathematics

Fagerholm, Edvard, Automated analysis
in generic groups

Greenwood, Torin, Asymptotics of bivari-
ate generating functions with algebraic
singularities

Li, Tong, Twisted spectral data and
singular monopole

Spaide, Ted, Shifted symplectic struc-
tures on spaces of framed maps

Wharton Statistics Department

Bleich, Justin, Extensions and applica-
tions of ensemble-of-trees methods in
machine learning

Kang, Hyunseung, Instrumental variables
and Mendelian randomization with in-
valid instruments

Novak, Julie, Bayesian modeling of con-
sumer behavior in the presence of
anonymous visits

University of
Pittsburgh (33)

Department of Biostatistics

Buhule, Olive, Bayesian hierarchical joint
modeling of repeatedly measured mixed
biomarkers of disease severity and
time-to-time event

Chen, Rui, Meta-analysis framework for
peak calling by combining multiple
ChIP-seq algorithms and gene cluster-
ing by combining multiple transcrip-
tomic studies

Geng, Ming, Marginal structural Cox
proportional hazards model for data
with measurement errors

Jia, Jia, Association analysis between
binary traits and common or rare
genetic variants on family-based data

Kim, Sunghwan, Statistical learning meth-
ods for multi-omics data integration in
dimension reduction, supervised and
unsupervised machine learning

Li, Xiaoxue, Time varying coefficient
model for gap times in ecological
momentary assessment data

Liao, Ge, Genome-wide power calculation
and experimental design in RNA-Seq
experiment

Lin, Hui-Min, Behavior of statistics for
genetic association in a genome-wide
scan context

Liu, Qing, Dynamic prediction models for
data with competing risks

Lopa, Samia, Inference on quantile resid-
ual life for length-biased survival data

Ogbagaber, Semhar, Hypothesis test-
ing in sequentially randomized designs
through artificial randomization

Ren, Yi, Proportional subdistribution haz-
ards regression with interval-censored
competing risks data

Weng, Yu-Ting, Statistical methods for
fitting dengue disease models, and
related issues

Won, Seung Hyun, Joint modeling of
time-to-event data and multiple ratings
of a discrete diagnostic test without a
gold standard

Wu, Wen-Chi, Inference on conditional
quantile residual life for censored sur-
vival data

Ye, Lei, Semiparametric estimation proce-
dures using local polynomial smoothing
for inconsistently measured longitudi-
nal data

Zamboni, Beth, TWISTed survival: Identi-
fying surrogate endpoints for mortality
using QTWIST and conditional disease
free survival

Zeng, Zhen, A pipeline for classifying
close family relationships with dense
SNP data and putative pedigree infor-
mation

Department of Mathematics

Burns, Jared, Continuity in Banach spaces
Holland, Jonathan, On causal geometries
Jiang, Nan, Fast calculation of flow

ensembles
Kapulkin, Krzysztof, Joyal’s conjecture in

homotopy type theory
Kubacki, Michaela, Higher-order, strongly

stable methods for uncoupling ground-
water-surface water flow

Kusner, Woden, Bounds on packing den-
sity via slicing

Liu, Guoqing, On the steady states of thin
film equations

Mamatelashvili, Ana, Tukey order on
sets of compact subjects of topological
spaces

Ochoa, Pablo, Geometrical problems in
the mathematical study of pre-strained
materials

Sivek, Jeromy, Differentiability, summa-
bility, and fixed points in Banach spaces

Takhirov, Aziz, Numerical analysis of the
flows in the pebble bed geometries

Department of Statistics

Fan, Jieyu, On Markov and hidden Markov
models with applications to trajectories

Houze, Martin, Joint regression modeling
of two cumulative incidence functions
under an additivity constraint and
statistical analyses of pill-monitoring
data

Qi, Wenjing, High dimensional variable
selection via penalized likelihood for
generalized linear models

Rothenberger, Scott, Analysis of func-
tional correlations

RHODE ISLAND
Brown University (21)

School of Public Health, Department

of Biostatistics

Lopez, Michael, Causal inference with
multiple treatments

Department of Mathematics

Anderson, Theresa, A framework for
Calderon-Zygmund singular integral
operators on spaces of homogeneous
type

Belulovich, Thomas, Absolute homotopy
limits

Hindes, Wade, Galois uniformity in arith-
metic dynamics

Lai, Jingguo, Two weight problems and
Bellman functions on filtered probabil-
ity spaces

Ma, Ningning, Tropicalization of the
dimer model

Routis, Evangelos, Weighted compactifi-
cations of configuration spaces

Tran, Minh-Hoang, Weil-etale cohomol-
ogy and special values of L-functions of
1-motives

Ulirsch, Martin, Tropical geometry of
logarithmic schemes

Winter, Dale, Mixing properties of flows
on geometrically finite hyperbolic man-
ifolds

Wong, Wei-Pin, Height functions and
the specialization map for families of
elliptic curves

Division of Applied Mathematics

Cho, Heyrim, High-dimensional response-
excitation PDF methods for uncertainty
quantification and stochastic modeling

Johnson, Dane, Moderate deviations and
subsolution-based importance sampling
for stochastic recursive algorithms

Johnson, Daniel, Combinatorial and geo-
metric structure in the self-assembly of
polyhedra

Kim, Changho, Analysis and simulation
of molecular systems: Memory function
approach and uncertainty quantifica-
tion

Nadkarni, Dahlia, The incidental param-
eter problem in network analysis for
neural spiking data

Nixon, Andrew, On numerical models of
calcium-induced calcium release

Perdikaris, Paris, Data-driven parallel sci-
entific computing: Multi-fidelity infor-
mation fusion algorithms and applica-
tions to physical and biological systems

Wu, Lei, From kinetic theory to fluid
mechanics: Viscous surface wave and
hydrodynamic limit

Zayernouri, Mohsen, Spectral and spec-
tral element methods for fractional
PDEs

Zheng, Mengdi, Numerical methods for
stochastic systems subject to general-
ized Lévy noise
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University of Rhode
Island (2)

Department of Mathematics

Jamieson, William, Planar difference equa-
tions: Asymptotic behavior of solutions
and 1-1 resonant points

Reis, Jenna, The spectral connection
matrix for classical real orthogonal
polynomials

SOUTH CAROLINA
Clemson University (11)

Department of Mathematical

Sciences

Anderson, Sarah, Applications of alge-
braic geometry codes to polar coding

Black, Nathanael, Homomorphic encryp-
tion and the approximate GCD problem

Bowers, Abigail, On numerical algorithms
for fluid flow regularization models

Capaverde, Juliane, Gröbner bases: De-
gree bounds and generic ideals

Carden, Stephen, Convergence of a rein-
forcement learning algorithm in contin-
uous domains

Keaton III, Rodney, Level stripping of
genus 2 Siegel modular forms

Kuberry, Paul, An optimization-based
approach to decoupling fluid-structure
interaction

Mao, Yue, Numerical problems related to
coding theory

Morgan, Dominique, A statistical distance
approach to species composition data

Waddell, Lucas, Linear programming
methods for identifying solvable cases
of the quadratic assignment problem

Wang, Dongmei, Some problems in vet-
erinary medicine disease mapping

Medical University of
South Carolina (3)

Department of Public Health Sciences

Ellerbe, Caitlyn, A seamless two-stage
dose selection design for repeated mea-
sures data with a continuous outcome

Onicescu, Georgiana, Spatially-explicit
survival modeling for small area cancer
data

Spainhour, John Christian, A Gaussian
mixture method for modeling and as-
sessment of MALDI-TOF mass spectra
for stable isotope standard quantifica-
tion

University of South
Carolina (10)

Department of Mathematics

Dunn, Scott, Explorations in elementary
and analytic number theory

Norazaliza, Jamil-Mohd, Mathematical
modeling and simulation of biofuel pro-
duction from lignocellulosic biomass

Oh, Richard, Fake real quadratic orders

Sanders, Toby, Image processing and 3-D
reconstruction in tomography

Zhao, Jia, 3D mathematical modeling
and computations of cellular dynamics
using complex-fluid models

Ziemke, Matt, Pettis integration with
applications to generators of quantum
Markov semigroups

Department of Statistics

Fu, Yin, Dimensionality assessment and
estimation for the variable compensa-
tion model

Rahman, A.K.M. Fazlur, Non- and semi-
parametric Bayesian inference with re-
current events and coherent systems
data

Wang, Naichen, Semiparametric analysis
of bivariate interval-censored data

Yu, Shun, Model diagnostics for gener-
alized linear mixed models for binary
responses

SOUTH DAKOTA
South Dakota State
University (2)

Department of Mathematics and

Statistics

Hennessey, Jason, Availability and preser-
vation of scholarly digital resources

Swanstrom, Ryan, Scoring a software
development organization with a single
number

TENNESSEE
Middle Tennessee State
University (2)

Department of Mathematical

Sciences

Borodin, Volodymry, Efficient computing
of potential fields induced by point
sources in thin perforated shell struc-
tures

Xiong, Lu, Statistical computing schemes
for proteomics data processing and
insurance solvency modeling

University of Memphis (5)

Department of Mathematical

Sciences

Johnson, Richard, Searching and sorting
algorithms

Juskevicius, Tomas, Probabilistic inequal-
ities and bootstrap percolation

Kittipassorn, Teeradej, Problems in ex-
tremal and Ramsey graph theory

Vu, Dominik, Separating families and
combinatorial games

Zhou, Jee, D∗ sets and AIP∗ sets in z
and countable fields

University of Tennessee,
Knoxville (6)

Department of Mathematics

Clark, Holly, Multistep kinetic Monte
Carlo

Diegel, Amanda, Numerical analysis of
convex splitting schemes for Cahn-
Hilliard and coupled Cahn-Hilliard-
fluid-flow equations

Kelly, Michael, Spatial dynamic models
for fishery management and water-
borne disease control

Lorton, Cody, Numerical methods and
algorithms for high frequency wave
scattering problems in homogeneous
and random media

Luo, Shuaibing, Some aspects of function
theory for Dirichlet-type spaces

Numfor, Eric, Models linking epidemiol-
ogy with immunology and ecology

Vanderbilt University (5)

Department of Mathematics

Chong, Fan Fei, E-theory for Lp algebras
and the dual Novikov conjecture

Davis, Jacqueline, Spatio-temporal trade-
off for quasi-uniform sampling of sig-
nals in evolutionary systems

Huo, Xi, A disease age structured model
of epidemic population dynamics with
public health interventions

Liao, Naian, Topics on a logarithmic
diffusion equation

Liu, Zhengwei, Skein theory for subfactor
planar algebras

TEXAS
Baylor University (4)

Department of Mathematics

Brennan, Brian, Numerical analysis of
a multi-physics model for trace gas
sensors

Kelly, James, Inverse limits with irre-
ducible set-valued functions

Poulsen, Dylan, Stability and control on
stochastic time scales

Department of Statistical Sciences

Buros, Amy, Semiparametric AUC regres-
sion for ordered treatment effects

Rice University (16)

Computational and Applied

Mathematics Department

Arellano, John, Algorithms to find the
girth and cogirth of a linear matroid

Atcheson, Reid, Accelerated plane-wave
discontinuous Galerkin methods for
heterogeneous scattering problems

Castanon, Jorge, A spectrum-based reg-
ularization approach to linear inverse
problems: Models, learned parameters
and algorithms
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Deng, Wei, Generalizations of the alter-
nating direction method of multipliers
for large-scale and distributed opti-
mization

Li, Jizhou, High order discontinuous
Galerkin methods for simulating mis-
cible displacement process in porous
media with a focus on minimal regular-
ity

Wang, Yingpei, On the approximation of
the Dirichlet to Neumann map for high
contrast two phase composites and its
applications to domain decomposition
methods

Xu, Yangyang, Block coordinate update
method in tensor optimization

Yang, Xin, Simulation of CO2 sequestra-
tion in saline aquifers using discontin-
uous Galerkin method

Department of Mathematics

Cohen, David, The large scale geometry
of strongly aperiodic subshifts of finite
type

Fillman, Jacob, Spectral analysis of one-
dimensional operators

Kozin, Nikita, Toric fibrations and models
of universal torsors

Li, Qiongling, Hitchin components, Rie-
mannian metrics and asymptotics

Vela, Diego, Infection by a string link

Department of Statistics

Ramos, Jaime, Robust methods for fore-
cast aggregation

Woroszylo, Casper, Limiting approxima-
tions for stochastic processes in sys-
tems biology

Zhang, Linlin, Bayesian nonparametric
models for functional Magnetic Reso-
nance Imaging (fMRI) data

Texas A&M University (31)

Department of Mathematics

Alrashed, Fahad, Massively parallel Navier
Stokes equation solver

Ayyuru, Mustafa, Compactness of the ∂-
Neumann operator on the intersection
domains in CN

Causey, Ryan, Szlenk index, upper esti-
mates and embedding in Banach spaces

Eser, Zekiye, Primary components of
binomial ideals

Lee, Sanghyun, Numerical simulations of
bouncing jets

Li, Guanglian, Multiscale model reduction
for high-contrast flow problems

Mai, Na T., On strong ellipticity and
monotonicity for iimplicit and strain-
limiting theories of elasticity

Mao, Youli, Geometric multigrid methods
for flow problems in highly heteroge-
neous porous media

Nguyen, Van, Tate cohomology of finite
dimensional Hopf algebras

Ortega Castillo, Sofia, Cluster value prob-
lems in infinite-dimensional spaces

Phillipson, Mitchell, Monotone sequences
in combinatorial structures

Rowe, Stephen, Meshfree methods using
localized kernel bases

Samart, Detchat, Mahler measures of
hypergeometric families of Calabi-Yau
varieties

Wang, Fang, Regularizing inverse prob-
lems

Weyand, Tracy, Zeros of eigenfunctions
of the Schrödinger operator on graphs
and their relation to the spectrum of
the magnetic Schrödinger operator

Zhang, Yue, Applications of potential
theory to the analysis of Property (Pq)

Department of Statistics

Chen, Shuai, Statistical inference for
medical costs and incremental cost-
effectiveness ratios with censored data

Chown, Justin, New approaches in testing
common assumptions for regressions
with missing data

Feng, Shuo, A likelihood based frame-
work for data integration with applica-
tion to eQTL mapping

Goddard, Scott, Restricted most powerful
Bayesian tests

Gregory, Karl, Two-sample testing in
high dimension and a smooth block
bootstrap for time series

Kim, Jinsu, A bootstrap Metropolis-
Hastings algorithm for Bayesian analy-
sis of big data

Lin, Fang-Yu, Combining strategies for
parallel stochastic approximation Monte
Carlo algorithm of big data

Lu, Ming, Investigation of simple linear
measurement error models (SLMEMS)
with correlated data

McGuffey, Elizabeth, Statistical methods
for integrating genomics data

Miao, Jingang, New advances in logistic
regression for handling missing and
mismeasured data with applications in
biostatistics

Qu, Yuan, Estimation of large spectral
function and its application

Roh, Soojin, Robust ensemble Kalman
filters and localization for multiple
state variables

Sarkar, Abhra, Bayesian semiparametric
density deconvolution and regression
in the presence of measurement errors

Song, Qifan, Variable selection for ultra-
high dimensional data

Wang, Yanqing, Relative risks analysis in
nutritional epidemiology

Texas State University (2)

Department of Mathematics

Hammons, Jake Lowman, The effects
of smartpen narrated solutions sets
on student study routines and their
perceptions of the solution sets as a
help resource

Schrauth, Michelle, Fostering mathemat-
ical creativity in the middle grades:
Pedagogical and mathematical practices

Texas Tech University (19)

Department of Mathematics and

Statistics

Abeysundara, Hemalika, Minimum Hel-
linger distance estimation of a regres-
sion function in a parametric family
with a random design model

Abeysundara, Sachith, Regression splines
with free knots vs. penalized splines: A
comparative study

Athukorallage, Bhagya, Capillarity and
elastic membrane theory from an en-
ergy point of view

Biswas, Arunabha, Some aspects of
higher Mahler measure

Cui, Cong, Some asymptotic results for
functional linear regression

Dassanayake, Don Placida Amali, Local
orthogonal polynomial expansion and
empirical saddle-point approximation
for density estimation

Dillon, Geoffrey, Block preconditioners
for coupled physics problems

Emerson, Jennifer, Fitting control theo-
retic spline to very large data sets

Faucett, Jessica, Classification of local
rings based on multiplicative structure
in homology

Gillies, Kendall, Osculatory smoothing
splines for approximation of ordinary
differential equations

Gunatilake, Pinnawala, Hierarchical bases
and a multilevel finite element solver

Hafferkamp, Brett, Expectations and esti-
mates for some conformal invariants

Kieu, Thinh, Finite element methods for
nonlinear wave equations

Luo, Li, Inference for stress-strength
reliability for the Burr type X with
censored samples

Makaya, Jacob, Static and steady-state
bubbles in the channel

Ogura, Masaki, Mean stability of switched
linear systems

Pang, Yulei, Transpositions shuffling and
linear switching systems

Smith, Scott, Couple theory in stress-
strength reliability estimation and in-
ference: Applications to the Burr X and
Lomax distributions

Wijekularathna, Danush, Rank procedure
for testing linear hypotheses in re-
peated measures design

University of Houston (11)

Department of Mathematics

Cho, Manki, Steklov eigenproblems and
approximations of harmonic functions

Guo, Wei, High order schemes for
transport problems: Semi-Lagrangian
schemes with applications to plasma
physics and atmospheric sciences, and
superconvergence

Haas, John, Frame potentials and geome-
try of frames

Liu, Zhuo, Mixed finite element methods
with piece-wise constant fluxes
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Nguyen, Trung, A primal-dual active set
method and algorithm for chemical
equilibrium problems related to model-
ing of atmospheric inorganic aerosols

Niu, Xiting, The dynamics of red blood
cell under the effect of shape memory

Upadhyay, Sanat, Extraction and normal-
ization of directional characteristics of
images and textures using multiscale
transforms

Whalen, Tristan, Classfication of Leavitt
path algebras using algebraic K-theory

Zhang, Lan, Numerical simulation of two
phase flow using the level set approach

Zhang, Licheng, Some statistical prop-
erties of chaotic dynamical systems:
Non-stationary central limit theorems
and extreme value theory

Zhao, Shihai, Numerical simulation of
red blood cells in capillaries

University of North
Texas (2)

Department of Mathematics

Montgomery, Jason, Condition-dependent
Hilbert spaces for gradient descent and
application to the Tricomi equation

Senadheera, Jayantha, Hermitian Jacobi
forms and congruences

University of Texas at
Arlington (9)

Department of Mathematics

Alkhezi, Yousuf, Properties of the pinched
tensor product

Aman, Kelly, Applications of cubical
arrays in the study of finite semifields

Ferguson, Thomas, Weight modules of
orthosymplectic Lie superalgebras

Lacy, Scott, Property D cyclic neofields
Machuca, Alicia, A method for exact solu-

tions to integrable evolution equations
in 2 + 1 dimensions

Rangel, Denise, Representation theory
of totally reflexive modules over non-
Gorenstein rings

Ray, Allie, Nilpotent Lie algebras and
nilmanifolds constructed from graphs

Romero-Padilla, Juan, Estimation of vari-
ance in bivariate normal distribution
after preliminary test of homogeneity

Wang, Zhengjie, Construction of weighted
upwind compact scheme

University of Texas at
Austin (24)

Department of Mathematics

Carlson, William, On the linear stability
problem for Jeffery-Hamel flows

Jo, Jason, Structured low complexity data
mining

Knudson, Karin, Recovery of continuous
quantities from discrete and binary
data with applications to neural data

Kriventsov, Dennis, A local-nonlocal trans-
mission problem

Long, Ligang, Slice ribbon conjecture,
pretzel knots and mutation

Mark, Alice, The classification of rank 3
reflective hyperbolic lattices over Z(

√
2)

Moss, Gilbert, Interpolating gamma fac-
tors in families

Orem, Hendrik, Coordinate systems and
associative algebras

Pancia, Matthew, The Goodwillie tower of
free augmented algebras over connec-
tive rings spectra

Starkston, Laura, Classifications and ap-
plications of symplectic fillings of
Seifert fibered spaces over S2

Taliaferro, Kenneth, The dynamics of
Bose gases

Vallelian, Sarah, Quantitative PAT with
unknown ultrasound speed: Uncer-
tainty characterization and reconstruc-
tion methods

Xie, Zhihui, From quantum many body
systems to nonlinear Schrödinger equa-
tions

Zhu, Yuecheng, Compactification of mod-
uli spaces and mirror symmetry

Zufelt, Nicholas, The combinatorics of
reducible Dehn surgeries

Institute for Computational

Engineering and Sciences

Bryant, Corey, On goal-oriented error
estimation and adaptivity for nonlin-
ear systems with uncertain data and
application to flow problems

Di Pierro, Michele, Optimization of force
fields for molecular dynamics

Farrell, Kathryn, Selection, calibration,
and validation of coarse-grained models
of atomistic systems

Liu, Ju, Thermodynamically consistent
modeling and simulation of multiphase
flows

Schofield, Grady, Computing accurate
solutions to the Kohn-Sham problem
quickly in real space

Taicher, Abraham, Mixed framework for
Darcy-Stokes mixtures

Ulerich, Rhys, Reducing turbulence- and
transition-driven uncertainty in aero-
thermodynamic heating predictions for
blunt-bodied reentry vehicles

Wright, Eric, Bayesian learning meth-
ods for potential energy parameter
inference in coarse-grained models of
atomistic systems

Zhang, Chenglong, On the study of
deterministic conservative solvers for
the nonlinear Boltzmann and Landau
transport equations

University of Texas at
Dallas (6)

Department of Mathematical

Sciences

Carcea, Marcel, Contributions to time se-
ries modeling under first order moment
assumptions

Jafeh, Farzan, Congruence principle for
Brouwer degree of equivariant maps
between solvable group representation
spheres

Lv, Yanli, New equivariant methods and
applications to symmetric differential
equations

Nawarathna, Lasitha, Heteroscedastic
models for method comparison data

Smirnova, Ekaterina, Large cross-covari-
ance matrix estimation with applica-
tions to FMRI data

Zhao, Tian, Multiple comparisons in trun-
cated group sequential experiments
with applications in clinical trials

University of
Texas–School of Public
Health (15)

Division of Biostatistics

Chen, Geng, Bayesian inference for multi-
variate longitudinal data analysis using
robust distributions

Du, Yining, Response adaptive random-
ization and biomarker-based trial de-
signs for addressing patient hetero-
geneity in personalized medicine

Jimenez, Sara, Evaluating the effects of
treatment switching with randomiza-
tion as an instrumental variable in a
randomized controlled trial

Kim, Taebeom, Statistical methods for
incorporating biological knowledge into
association tests of sequencing data

Lee, Dung-Yang, Functional linear models
with functional response and predictors
for temporal quantitative traits in sleep
apnea

Li, Lerong, Dynamic model and its appli-
cations to molecular and physiological
analysis

Lin, E., Joint modeling of short-term
and long-term outcomes for interim
decision making in oncology phase II
clincal trials

Ma, Long, General statistical framework
for disease risk prediction by genetic
variants, gene expression and image

Qiao, Wei, Bayesian adaptive randomiza-
tion with covariate-adjustment signa-
ture design

Rahman, Mohammad, Sparse structural
equations and integrated genomic and
epigenomic analysis

Seay, Roann, Using a joint continuous
time Markov chain to represent the
trauma patient’s ICU and ventilator
experience

Wang, Yaping, Variable selection, re-
sponse adaptive randomization and
covariate-adjusted response-adaptive
randomization for personalized medi-
cine

Wei, Caimiao, Bayesian modeling of
combined endpoints for sequentially
adaptive design and confirmatory trial
planning
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Yu, Xiaoying, A transitional model of the
longitudinal data analysis for the bi-
variate binary outcome with application
on mother’s stress and child’s illness

Zhou, Renke, Semiparametric joint mod-
els for semi-competing risks data with
missing cause of informative terminal
event

UTAH
Brigham Young
University (1)

Department of Mathematics

Misseldine, Andrew, Algebraic and combi-
natorial properties of Schur rings over
cyclic groups

University of Utah (13)

Department of Mathematics

Das, Omprokash, Adjunction and inver-
sion of adjunction in positive charac-
teristic

Jeffries, Kenneth, Rings of invariants,
F -regularity, and local cohomology

Kordy, Michal, Efficient computational
methods for electromagnetic imaging
with applications to 3D magnetotel-
lurics

Leibman, Sonya, Stability under powers
of minset of hyperbolic irreducible
automorphism

Magi, Ross, Dynamic behavior of biologi-
cal membranes

Mann, Brian, Some hyperbolic Out(FN )-
graphs and nonunique ergodicity of
very small FN -trees

Martinez, Christian, Some birational ge-
ometric aspects of moduli spaces of
sheaves on surfaces via Bridgeland
wall-crossing

Moore, James, Mathematical modeling of
autoimmune disease

Rice, Greg, Roles for ubiquitin and dimen-
sional dependence in protein regulation

Thaler, Andrew, Bounds on the volume
of an inclusion in a body and cloaking
due to anomalous localized resonance

Wang, Jia, Change point analysis of panel
data

Watanobe, Yohsuke, Weak tight geodesics
in the curve complex

Zwick, Patrick, Variations on a theme of
symmetric tropical matrices

VERMONT
University of Vermont (3)

Department of Mathematics and

Statistics

Allgaier, Nicholas, Reverse engineering
the human brain. An evolutionary com-
putation approach to the analysis of
fMRI

Pechenick, Eitan, Exploring the Google
books corpus: An information-theoretic
approach to linguistic evolution

Williams, Jake, Lexical mechanics: Parti-
tions, mixtures, and context

VIRGINIA
George Mason
University (6)

Department of Mathematical

Sciences

Crone, Michael, Dynamics of harvested
resources, with emphasis on commer-
cially exploited fisheries

Schmidt, Amy, Properties of rings and of
ring extensions invariant under group
action

Department of Statistics

Cao, Xin, Inference for age-dependent
branching process and their applica-
tions

Heim, Krista, Visualization and model-
ing for crime data indexed by road
segments

Miao, Zhuang, Within-cluster resampling
methods for clustered receiver operat-
ing characteristic (ROC) data

Weko, Charles, Network inference from
grouped data

Old Dominion
University (3)

Department of Mathematics and

Statistics

Harris, Charles, Uniform l1 behavior
of a time discretization method for
a Volterra integrodifferential equation
with convex kernel; duality of the weak
parallelogram laws on Banach spaces

Sengupta, Pooja, Bivariate doubly inflated
Poisson and related regression models

Viswakula, Sameera, Zero-inflated mod-
els to identify transcription factor bind-
ing sites in ChIP-Seq experiments

University of Virginia (8)

Department of Mathematics

Banerjee, Arindam, Castelnuovo-Mumford
regularity and edge ideals

Bao, Huanchen, Canonical bases arising
from quantum symmetric pairs and
Kazhdan-Lusztig theory

Nessler, Reed, Simple connectivity in
polar spaces with group-theoretic ap-
plications

Remine, Daniel, Analysis and computa-
tional fluid dynamics for the stabi-
lization and control of 3-dimensional
Navier-Stokes fluid channel flows by a
wall-normal boundary controller

Smirnov, Ilya, Uniform convergence meth-
ods in Hilbert-Kunz theory

Spencer, Julia, Min-max game theory for
the linearized Navier-Stokes equations
with internal localized control and
distributed disturbance

Department of Statistics

Tait, Christopher, Early-phase dose-finding
designs for bivariate outcomes

Wu, Jingwei, High-dimensional ordinary
differential equation models for con-
nectivity studies

Virginia Commonwealth
University, School of
Medicine (4)

Department of Biostatistics

Galadima, Hadiza Issaka, Controlling
for confounding when association is
quantified by area under the ROC curve

Haynes, Mary, Incorporating dependence
boundaries in simulating associated
discrete data

Manser, Paul, Methods for integrative
analysis of genomic data

Ren, Chunfeng, Latent variable models
given incompletely observed surrogate
outcomes and covariates

Virginia Polytechnic
Institute and State
University (17)

Department of Mathematics

Boyce, Steven, Modeling students’ units
coordinating activity

Chaabane, Nabil, Immersed and discon-
tinuous finite element methods

Kadelka, Claus, Robustness analysis of
gene regulatory networks

Schmidt, Daniel, Eigenvalue statistics for
random block operators

Wells, David, Stabilization of POD-ROMs

Department of Statistics

Bedair, Khaled, Statistical methods for
multi-type recurrent event data based
on Monte Carlo EM algorithms and
copula frailties

Chen, Tianlei, Cure rate models with
nonparametric form of covariate effects

Fang, Youjia, Modeling driving risk using
naturalistic driving study data

Hu, Xinran, On grouped observation level
interaction and a big data Monte Carlo
sampling algorithm

King, Caleb, Bridging the gap: Selected
problems in model specification, es-
timation, and optimal design from
reliability and lifetime data analysis

Li, Han, Statistical modeling and analysis
of bivariate spatial-temporal data with
the application to stream temperature
study

Mahmoud, Hamdy, Some advanced semi-
parametric single-index modeling for
spatially-temporally correlated data

Peng, Yiming, GLR control charts for pro-
cess monitoring with sequential sam-
pling

Roberts, Lucas, Variable selection and
decision trees: The DiVaS and ALoVaS
methods
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Xu, Yangyi, Frequentist-Bayesian hybrid
tests in semiparametric and nonpara-
metric models

Xu, Zhibing, Statistical modeling and
predictions based on field data and
dynamic covariates

Zhang, Dengfeng, Latent class model in
transportation study

WASHINGTON
University of
Washington (41)

Department of Applied Mathematics

Cayco Gajic, Natasha, Coordinated neural
activity: Mechanistic origins and impact
on stimulus coding

Chen, Meng-Huo, Analysis of an aggregation-
based algebraic multigrid method and
its parallelization

Fu, Xing, Integrating data-driven meth-
ods in nonlinear dynamical systems:
Control, sparsity and machine learning

Johnson, Mikala, Self-optimizing meta-
material antennas

Maia, Pedro, Mathematical modeling of
focal axonal swellings arising in trau-
matic brain injuries and neurodegener-
ative diseases

Trichtchenko, Olga, On the instability of
water waves with surface tension

Department of Biostatistics

Bergen, Silas, Spatial measurement error
methods in air pollution epidemiology

Coley, Rebecca Yates, Bayesian hierarchi-
cal frailty models for heterogeneity in
risk

Conomos, Matthew, Inferring, estimating,
and accounting for population and
pedigree structure in genetic analyses

Fu, Rong, Joint modeling of survival
and longitudinal data measured with
error, with application to assessing
immune correlates of protection in
vaccine efficacy trials

Hanscom, Brett, Biostatistical methods
for HIV monitoring and prevention

Hu, Jie, A Z-estimation system for two-
phase sampling with applications to
additive hazards models and epidemio-
logic studies

Skrivankova, Veronika, Methods for es-
timation and evaluation of marker-
guided treatment rules based on multi-
variate marker panels

Smith, Megan, Methods for the prediction
of endpoint-occurrence times in clinical
trials

Yee, Laura, Survival analysis methods for
recurrent medical cost data

Zhang, Rui, Marginalizable mixed effects
models for clustered binary, categorical
and survival data

Zhao, Wei, On estimation of time-varying
population attributable fraction for
population-based case-control studies

Department of Mathematics

An, Yajun, Finite-difference methods for
second-order wave equations with re-
duced dispersion errors

Aponte Román, Camil, Graded group
schemes

Barnes, Joel, Conformal welding of uni-
form random trees

Caday, Peter, On numerics and inverse
problems

Chiecchio, Alberto, Towards a non-Q-
Gorenstein minimal model program

Erickson, Lindsay, Deformation invari-
ance of rational pairs

Jordan-Squire, Christopher, Convex opti-
mization over probability measures

Lai, Ru-Yu, Inverse problems for scalar
elliptic equations and systems

Lewis, Stephen, Local set approximation:
Infinitesimal to local theorems and
applications

Marinov, Kaloyan, Inverse boundary-
value problems on an infinite slab

Pawlowski, Brendan, Permutation dia-
grams in symmetric function theory
and Schubert calculus

Robinson, Richard, The positive semidef-
inite rank of matrices and polytopes

Sarantsev, Andrey, Competing Brownian
particles

Spicer, Simon, The zeros of elliptic curve
L-functions: Analytic algorithms with
explicit time complexity

Tadić, Tvrtko, Time-like graphical models
Wang, Xingting, Classification of con-

nected Hopf algebras up to prime-cube
dimension

Yang, Yang, Three elliptic inverse prob-
lems

Zsamboki, Pal, Toward the compactifica-
tion of the stack of Lie(G)-forms using
perfect complexes

Department of Statistics

Gerard, David, Theory and methods for
tensor data

Kappedal, Ryan, Gravimetric anomaly
detection using compressed sensing

Koepke, Amanda, Predictive modeling of
cholera outbreaks in Bangladesh

Li, Ke (Kirk), Degeneracy, duration,
and co-evolution: Extending exponen-
tial random graph models (ERGM) for
social network analysis

Sharkansky, Stefan, Discrete-time thresh-
old regression for survival data with
time-dependent covariates

Xu, Lei, R-squared inference under non-
normal error

Washington State
University (5)

Department of Mathematics and

Statistics

Balmer, Elizabeth, Applications of gen-
eralized Laplacian matrices in graph
tiling

Ibrahim, Sharif, Data-inspired advances
in geometric measure theory: General-
ized surface and shape metrics

Lougheed, Thomas, First mathematics
grade and persistence to graduation in
STEM

Small, Benjamin, On α-critical graphs and
their construction

Wang, Wen, Numerical methods for
American option pricing with nonlinear
volatility

WISCONSIN
Marquette University (5)

Department of Mathematics,

Statistics and Computer Science

Adibuzzaman, Mohammad, Computa-
tional approaches for monitoring of
health parameters and their evaluation
in clinical setting

Jain, Niharika, Affective computing in
the area of autism

Karaman, Meryem, Incorporating MR
relaxivities for FMRI activation, for more
accurate MR image reconstruction, and
for correlation effect examination

Pradeep, Prachi, Hybrid computational
toxicology models for regulatory risk
assessment

Tanviruzzaman, Mohammad, Towards
usable end-user authentication

Medical College of
Wisconsin (1)

Division of Biostatistics

Li, Jianing, Treatment effect adjustment
and model diagnosis for competing
risks data

University of Wisconsin,
Madison (30)

Department of Mathematics

Alladi, Sriram, A multiplier theorem for
ultraspherical polynomials

Bridy, Andrew, The Artin-Mazur zeta
function of a rational map in positive
characteristics

Chen, Xianghong, Restriction of the
Fourier transform to Salem sets

Cheng, Yongtao, A mixed fluid-kinetic
solver for the Vlasov-Poisson equations

Dummit, Evan, Counting number field ex-
tensions of given degree, bounded dis-
criminant, and specified Galois group

Dynerman, David, Describing geometry
and symmetry of cryo-EM datasets
using algebra

Holzer, Jesse, Methods for numerical
solution of structured variational in-
equalities

Johnson, Silas, Weighted discriminants
and mass formulas for number fields

Khan, Mushfeq, Some results on algo-
rithmic randomness and computability-
theoretic strength
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Lynch, Alison, Algebraic characteriza-
tions of Cauchy pairs and Uq(sl 2)-
modules

Nagpal, Rohit, FI-modules and the coho-
mology of modular representations of
symmetric groups

Nan, Ting-Ting, Entropy regions and the
four-atom conjecture

Peterson, Aaron, On uniformly finite-type
domains

Pretel, Gabriel, Tridiagonal pairs of
Krawtchouk type and their compati-
ble elements

You, Qian, Ancient solutions of curve
shortening problem

Department of Statistics

Chan, Vincent, Topics in regularized
single index model

Chen, Jiajie, Space-filling designs for
numerical integration and stochastic
programming

Geng, Zhigeng, Variable selection via
penalized likelihood

Ho, Lam, Asymptotics of Ornstein-
Uhlenbeck tree models: Theory and
computation

Korthauer, Keegan, Bayesian hierarchical
modeling of high-throughput genomic
data with applications to cancer bioin-
formatics and stem cell differentiation

Kwak, Il Youp, Regression-based methods
to map quantitative trait loci underlying
function-valued phenotypes

Leng, Ning, Statistical methods for reli-
able inference in RNA-seq experiments
to facilitate regenerative medicine

McDaniel, Lee, Additive hazards models
in non-inferiority trials

Qin, Tai, Statistical justifications for
computationally tractable network data
analysis

Schwefel, Brittany, Estimating the time
to a composite outcome when event
ascertainment is delayed and non-
monotone and event adjudication is
incomplete

Xu, Jiale, Stagewise and stepwise meth-
ods for space and space-time cluster
detection

Xu, Xu, Topics on the design of experi-
ments

Xu, Yaoyao, Regularized outcome weighted
subgroup identification

Zeng, Xin, Statistical methods and soft-
ware for ChIP-seq data analysis

Zhang, Wenwen, PLUTO: Penalized unbi-
ased logistic regression trees

University of Wisconsin,
Milwaukee (9)

Department of Mathematical

Sciences

Jeffrey, Rolland, Some results on pseudo-
collar structures on high-dimensional
manifolds

La Corte, Jason, The Markov-Dubins prob-
lem with free terminal direction in a
nonpositively curved cube complex

Mogilski, Wiktor, The fattened Davis com-
plex and the weighted L2-(co)homology
of Coxeter groups

Moran, Molly, On the dimension of group
boundaries

Osborne, Jeremy, Statistical hyperbolicity
of relatively hyperbolic groups

Schleben, Brad, Infinite dimensional Clif-
ford algebras and wedge representa-
tions of gl∞|∞

Schreve, Kevin, The L2 cohomology of
discrete groups

Sparks, Peter, Contractible n-manifolds
and the double n-space property

Yang, Wen, Shape-invariant models for
non-independent functional data

WYOMING
University of Wyoming (9)

Department of Mathematics

Allison, Mary, Minimizing the average
mean-first passage time for Markov
chains associated with a graph

Hassani Monfared, Keivan, The Jacobian
method: The art of finding more needles
in nearby haystacks

Jan, Ahmad, A Bayesian framework for
the validation of porous media flow
models at the laboratory scale

Kazemi Foroushani, Ehsan, The direct and
large eddy simulation of the turbulent
Ekman layer

Kuo, Yi-Hung, Analysis and development
of compact finite difference schemes
and optimized numerical dispersion
relation

Mallik, Sudipta, New probabilistic, com-
binatorial, and algebraic methods for
minimum rank problems

Department of Statistics

Cao, Yongtao, Multiple-criteria optimal
experimental design: Algorithms and
applications

Marcy, Peter, On the use and utility
of gradient information in computer
experiments

Studyvin, Jared, Factor models: Evalua-
tion and improvement
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BOOK REV I EW

TheMathematics
of Love

Reviewed by Mark Colyvan

The Mathematics of Love: Patterns, Proofs, and the
Search for the Ultimate Equation
Hannah Fry
Simon and Schuster, February 2015
US$16.99, xii + 113 pages
Hardcover ISBN 978-1-4767-8488-5

On the face of it, affairs of the human heart are far
removed from the world of mathematics. On the one

Mathematics can
indeed shed light
on love, sex, and

romance

hand, the mathemati-
cians among us might
see the lack of preci-
sion in love as reason
enough to dismiss it
from the proper do-
main of mathematical
analysis. On the other
hand, the romantics
among us might see
the cold, calculating nature of mathematics as an inap-
propriate tool for the study of love. The Mathematics of
Love goes some way toward dispelling both these lines of
thought and shows how mathematics can, indeed, shed
light on love, sex, and romance.

The book is not written for a mathematical audience;
it’s written for a lay audience and presupposes very little

Mark Colyan is professor of philosophy at the University of Syd-
ney and a visiting professor at the Munich Centre for Mathemat-
ical Philosophy at the Ludwig-Maximilians University. His email
address is mark.colyvan@sydney.edu.au.

For permission to reprint this article, please contact:
reprint-permission@ams.org.
DOI: http://dx.doi.org/10.1090/noti1399

by way ofmathematical training. The few technical details
presented are introducedwith such care and patience that
even those averse to mathematics should not be put off—
such people may even warm to mathematics once some
of what it can do is better appreciated. Indeed, this
is a large part of Hannah Fry’s mission in this book:
“my great hope is that a little bit of insight into the
mathematics of love might just inspire you to have a
little bit more love for mathematics” (p. xii). The fact
that the book is not written for a mathematical audience
does not mean, however, that there is no interest here for
mathematicians. The book is engaging, humorous, and
full of nice examples of applications of various branches
of mathematics to human relationships. It would make a
good supplementary text for teaching purposes at both
the high school and the undergraduate levels.

The book consists of nine chapters, along with a brief
introduction and epilogue. The first chapter deals with the
chances of finding love and introduces the reader to some
elementary probability theory. The second chapter consid-
ers the question of how important beauty is in attracting
a suitable partner. This chapter is more concerned with
the relevant psychology than any area of mathematics.
Chapter three concerns optimising a night out, with the
aim of finding a partner. Here the reader is introduced
to elementary game theory and the Gale–Shapley match-
ing algorithm. Chapter four addresses online dating and
considers one of the more successful algorithms: the
OKCupid matching algorithm. The fifth chapter concerns
dating and game theory. Chapter six looks at network
theory and its applications to sex. Chapter seven looks at
settling down, optimal stopping theory, and the secretary
problem. Chapter eight looks at how mathematics can
help in wedding planning: expected utility theory for
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choosing guest numbers and optimisation theory for seat-
ing arrangements. Chapter nine looks at the mathematics
and psychology of living happily ever after.

I can’t do justice to all these topics here, but I will say a
bit about the game theory applications found in chapter
five. The central issue here is that of achieving a stable,
monogamous relationship. In particular, what prevents
a partner defecting from a relationship by having an
affair? The situation can be modelled in game theory as
cooperative games such as the Prisoner’s Dilemma or
the Stag Hunt (Skyrms 2004). In the Prisoner’s Dilemma
the four outcomes are: (i) both partners cooperate in the
monogamous relationship, (ii) partner 1 defects and has
an affair while the other remains faithful, (iii) partner 2
defects while the other partner remains faithful, and
(iv) both partners defect and have affairs. The payoffs
for each of these four states depend on many things,
including the psychology of the two parties and the
level of knowledge each has about the faithfulness of
the other. A plausible preference structure is as follows:
partner 1 has from best to worse (ii), (i), (iv), (iii) and
partner 2 has from best to worst (iii), (i), (iv) and (ii). As is
well known, this is the Prisoner’s Dilemma game, which
has a Pareto optimal solution (i) that fails to coincide
with the Nash equilibrium (iv). If this is the correct
model of monogamous relationships, they’d be hard to
achieve and maintain because of the attraction of the
Nash equilibrium. Fortunately, for the romantics among
us, things look brighter when we iterate such games.
When we iterate such cooperative games, defection is
suboptimal and cooperation is the preferred strategy.
Indeed, as Axelrod points out in his 1984 book The
Evolution of Cooperation, the game need not even be
iterated; all that’s required is that the agent in question
believes that there is a non-trivial chance of iterations.
Axelrod calls this “the shadow of the future” hanging over
present decisions.

A concern might be raised about this approach to
relationships: It’s immoral to cheat on your partner, at
least once both parties have agreed to be faithful, and
this does not seem to be addressed by the game theory
models. The thought here is that the game theory, by
focusing on self-interest, treats agents as being very
shallow and misses the all-important ethical dimension.
But it can be argued that ethics is just more game theory
(Colyvan 2010). The idea here is straightforward: ethics
is all just a big cooperative game. This is to be contrasted
with other ethical theories such as deontology, according
to which some acts such as lying are prohibited, some
such as preventing suffering are obligatory, and some
such as studying mathematics are permissible—neither
prohibited nor obligatory. Take the prohibited acts. It
might be thought that there is something intrinsically
wrong with lying, irrespective of its consequences. But
according to the game theory account, all that matters are
the costs and benefits to the self-interested individual. Of
course being self-interested does not prohibit taking on
board consequences for others: An agent might choose
to ensure the well-being of those around her but the
reason for this will be cashed out in terms of the benefit

this brings to her. Such an account of ethics is certainly
controversial, but on such an account, there is no clash
between the game-theory approach to relationships and
ethics. It’s all just game theory.

In general, I like the choice of topics in this book.
Personally, I’d have liked a bit more detail on each of the
topics, but thatwouldhave taken away from the admirable
brevity of the book—it can easily be read in one sitting in
a couple of hours. There are some useful suggestions for
further reading, and this allows the author to survey the
most interesting material without getting bogged down
in technical details. One obvious item, however, does
not appear in the further reading lists: Clio Cresswell’s
excellent 2003 book Mathematics and Sex. It is a little
surprising that Cresswell’s book is not mentioned, since
it covers some of the topics in question in more detail
and also covers other topics not found in the book under
review. It would have made excellent further reading.
Moreover, Cresswell’s book is also aimed at a popular
audience, and there are so few popular treatments of the
mathematics of love and sex.

In summary, The Mathematics of Love is a delightful
little book and a fun read. I recommend it wholeheartedly.
I doubt that the readers of this journal will learn any new
mathematics from it, but it is a good book to plunder
for examples in your teaching and to recommend to your
non-mathematician friends. While you might not learn
any new mathematics, you might just learn a little about
love.
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BOOKSHELF
A man is known by the books he reads. —Emerson

off to Dyson. This was 1993; at sixty-nine years of age, 
Dyson was world famous and a year from retirement from 
his professorship at the Institute for Advanced Study in 
Princeton. “Professor Dyson is a busy and important man,” 
Neuenschwander writes in the book. “He has never heard 
of our little school on the prairie, which sits on US Route 
66 in the center of what used to be called Indian Territory.” 
Would the great man respond? Indeed he would, and he 
did so in a warm and grandfatherly fashion that showed 
how touched he was by the interaction with the students. 
Thus began a twenty-year exchange of letters, which are 
reproduced in Dear Professor Dyson, together with a good 
deal of material that provides context and background 
for the letters. The topics range from nuclear weapons to 
religion, from the environment to how to live a meaning-
ful life. While mathematics is not a central theme, there 
is much here that would appeal to mathematical readers, 
including Dyson’s steadfast honesty, rigorous intellect, 
and unconventional mindset.

A Numerate Life: A Mathematician Explores the Vagaries 
of Life, His Own and Probably Yours, by John Allen Paulos 
(Prometheus Books, November 2015). John Allen Paulos’s 
first popular book was I Think, Therefore I Laugh (1985), 
which examined humor from a philosophical viewpoint. 
His best-known book is likely his 1989 Innumeracy: Math-
ematical Illiteracy and Its Consequences, which was praised 
by a wide variety of critics, who appreciated Paulos’s witty 
and clear writing as well as his insight into an endemic 
problem that afflicts even highly educated people. Pau-
los has produced a steady stream of well-received books 
with mathematical themes, including three that were 

reviewed in the Notices: Irreligion
(reviewed by Olle Hägström, Au-
gust 2008), Once Upon a Num-
ber (reviewed by Colin Adams, 
September 1999), and A Math-
ematician Reads the Newspaper
(reviewed by Gina Kolata, March 
1996). His ninth book, A Numerate 
Life, appeared last year. Partly a 
memoir, the book mixes mathe-
matics, philosophy, and literature 
to describe an approach to life that 

employs the habits of mind of a mathematician: logical 
deduction, reasoning, skepticism, and plain old common 
sense. For a taste of what the book is like, readers can 
check out an excerpt that appeared in the online maga-
zine Salon with the title “The Bush presidency was my 
fault: I am so sorry my work stopped the Florida recount” 
(November 29, 2015). The tag line for the excerpt reads: 
“Fifteen years ago, a Florida judge cited my stats theory 
and the recount ended. The Iraq War still torments me.”

The Thrilling Adventures of Lovelace and Babbage: The 
(Mostly) True Story of the First Computer, by Sydney Padua 
(Pantheon, April 2015). In February of this year, Sydney 
Padua received the Neumann Prize of the British Society 
for the History of Mathematics for this comic book treat-
ment of the lives of two nineteenth-century mathemati-

cians whose work foreshadowed 
modern computers, Ada Lovelace 
and Charles Babbage. Padua, an 
animator and story artist, did 
extensive research on the lives of 
this pair of pioneers before creat-
ing this whimsical re-imagining 
of history. Lovelace is sometimes 
called the world’s first computer 
programmer because she is the 
first to have come up with an 
algorithm to be carried out on 
a machine, and also because of 

her visionary ideas about computing. Babbage conceived 
of the idea of the Difference Engine, which was to be a 
hand-crank computer, but he was unable to actually build 
it. The two became friends and, sharing many of the same 
scientific interests, had a close working relationship. 
Padua takes as her starting point the question of what 
might have happened if Lovelace and Babbage had actu-
ally managed to build the Difference Engine. In the comic 
book, the pair uses the Difference Engine to do all kinds 
of wonderful tricks, such as eradicating spelling errors 
and fighting crime—as well as doing a bit of mathematics. 
According to Discover magazine, “Padua blends fanciful 
situations, mathematical truths and a heap of historical 
facts to create an outlandish, enlightening tale.”

Dear Professor Dyson: Twenty Years of Correspondence 
Between Freeman Dyson and Undergraduate Students on 
Science, Technology, Society and Life, edited by Dwight 
E. Neuenschwander (World Scientific, 2016). For the 
past 30 years, Southern Nazarene University in Bethany, 
Oklahoma, has offered a course called “Science, Technol-

ogy, and Society.” The main 
textbook has been Freeman 
Dyson’s now-classic Disturbing 
the Universe (1979). Twenty 
years ago, when physicist 
Dwight Neuenschwander was 
teaching the course, he sug-
gested the students write 
down comments and ques-
tions for Dyson. The students 
did so, and Neuenschwander 
packaged up the pages with 
a cover letter and sent them 

New and Noteworthy Titles on Our Bookshelf 
August 2016
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Ooguri Receives Chunichi 
Cultural Award

Hirosi Ooguri of the California 
Institute of Technology has been 
honored with the 2016 Chunichi 
Cultural Award. The award carries 
a cash prize of 2 million yen (ap-
proximately US$20,000).

According to the prize citation, 
Ooguri was honored for the “devel-
opment of innovative methods of 
modern mathematics in high energy 
theory.” His work involves “creating 
new theoretical tools in quantum 

field theory and superstring theory.” He is especially 
known for his work on topological string theory, “which 
has had broad applications ranging from black hole phys-
ics to algebraic geometry and knot theory in mathematics.”

Ooguri is a past recipient of the AMS Eisenbud Prize 
(2008), a Humboldt Research Award (2008), the Nishina 
Memorial Prize (2009), a Simons Investigator Award 
(2012), and the Kodansha Prize for Science Books of 
Japan (2014) for his popular science book, Introduction to 
Superstring Theory. He is a fellow of the AMS and of the 
American Academy of Arts and Sciences (AAAS). He also 
served as scientific advisor for a 3D movie, The Man from 
the 9 Dimensions, which tells the story of the quest for 
the “theory of everything” and premiered in Tokyo. About 
the film, he says, “We expect a diverse audience, from first 
graders to senior citizens. Some would be hearing about 
elementary particles for the first time, and others know 
something about physics and want to learn more. I wanted 
to make sure that everyone can enjoy the movie and learn 
something from it.”

Founded in 1947 by Japanese newspaper Chunichi 
Shimbun to commemorate the enacting of the Japanese 
constitution, the award celebrates individuals or organiza-
tions who have made significant contributions to the arts, 
humanities, and natural or social sciences.

 
—From a California Institute of Technology news release

Turaev and Virelizier Awarded 
Balaguer Prize
Vladimir Turaev of Indiana Uni-
versity and Alexis Virelizier of 
Université Lille 1 have been awarded 
the 2016 Ferran Sunyer i Balaguer 
Prize for their monograph Monoidal 
Categories and Topological Field 
Theory. The monograph introduces 
monoidal categories and Penrose’s 
graphical calculus; gives an alge-
braic description of the center of 
monoidal categories based on the 
theory of Hopf monads as devel-
oped by Virelizier and coauthors; 
explains topological quantum field 
theories, including fundamental 
earlier work of Reshetihkin-Turaev 
and Turaev-Viro; and shows how to 
present ribbon graphs by diagrams 
on skeletons of 3-manifolds and 
define graph topological quantum 
field theories by means of state 
sums on such skeletons. Their main 
result interprets such graph theo-
ries as surgery theories, thereby 
proving a conjecture stated by Turaev in 1995.

Turaev tells the Notices: “I was born in St. Petersburg, 
Russia, into a family of theatre workers: my father was a 
puppeteer and a theatre producer, while my mother gave 
public lectures on literature and theatre. In the age of 
eleven years, I entered the Russian system of mathemati-
cal circles and olympiads, which fostered my interest in 
mathematics. The choice of mathematics as a job was the 
smartest decision I made in my life. Among other clever 
things I did was having three kids (I wish I had more), writ-
ing seven books, collaborating with several extraordinary 
mathematicians, learning three languages, and visiting a 
number of wonderful countries.”

Verilizier tells the Notices: “I was born in Carcassonne 
in the south of France. My father was an engineer and  
my mother took care of the family. My passion for 

Hirosi Ooguri Vladimir Turaev

Alexis Virelizier



August 2016  Notices of the AMs   825

Mathematics People

mathematics goes back to my childhood, and I had the 
chance to make it my job. My wife Chrystelle and I decided 
to name our son Evariste, a name not well known to the 
general public but very famous in the mathematical com-
munity!”  

The prize carries a cash award of 15,000 euros (ap-
proximately US$16,800). It is awarded for a mathematical 
monograph of an expository nature presenting the latest 
developments in an active area of research in mathematics 
in which the recipient has made important contributions. 
The winning monograph will be published by Birkhäuser 
Verlag in the series Progress in Mathematics.

—From a Balaguer Foundation announcement

2016 Rollo Davidson Prize 
Awarded
Omer Angel of the University of British Columbia, 

Jean-Christophe Mourrat of ENS 
Lyon, and Hendrik Weber of the 
University of Warwick have been 
awarded the 2016 Rollo Davidson 
Prize. Angel was honored “for his 
many contributions to stochastic ge-
ometry and in particular to random 
maps and triangulations.” Outside 
of mathematics, Angel enjoys hiking 
and juggling. Mourrat was recog-
nized “for significant new results in 
stochastic homogenization and in 
singular stochastic partial differen-
tial equations and associated scal-
ing limits.” Weber was honored “for 
a series of significant new results 
in the theory of singular stochastic 
partial differential equations and 
associated scaling limits.” The Rollo 
Davidson Trust was founded in 
1975 and awards the annual prize 
to young mathematicians working 
in the field of probability.

—From a Davidson Trust 
announcement

PECASE Awards 
Announced
Three young researchers, nomi-
nated by the National Science Foun-
dation, whose work involves the 

mathematical sciences have received Presidential Early 
Career Awards for Scientists and Engineers (PECASE) from 
President Obama. 

J. Elisenda Grigsby of Boston
College was honored for her work on 
the invariants of 3-manifolds. She 
was also honored for her services 
to the mathematics community: for 
running advanced workshops, train-
ing graduate and undergraduate 
students; for her contributions to 
increasing participation of women 
in the mathematical sciences; and 
for introducing talented middle-
school girls to research mathemat-
ics. Grigsby is a runner who has done marathons in New 
York City, San Francisco, and Boston. She hopes to get back 
into marathoning when her children, now two and five, 
are older. She also blogs (about math and her children) at 
elioop.blogspot.com. 

Daniel Krashen of the Univer-
sity of Georgia was honored for his 
work on local-to-global principles 
and for his service, including orga-
nizing conferences and workshops, 
training graduate students, and 
serving as a role model for under-
represented minorities in math-
ematics. Krashen’s main nonmath-
ematical hobby is music. He plays a 
variety of musical instruments, and 
played bass, flute and keyboards 
in a funk band during graduate school. He is married to 
the algebraic geometer Angela Gibney, and they have two 
daughters, ages eight and ten, who are considering careers 
in space exploration (this week at least).

Jakita Nicole Owensby Thomas of Spelman College 
was honored for her outstanding research on variations by 
which African American middle-school girls develop com-
putational algorithmic thinking through game design and 
increase their awareness of career applications in industry.

—From a White House announcement

Prizes of the Mathematical 
Society of Japan
The Mathematical Society of Japan (MSJ) has awarded 
several prizes for 2016.

The Spring Prize has been awarded to Hiroshi Iritani 
of Kyoto University for his outstanding contributions to 
research on Gromov-Witten invariants and mirror sym-
metry. The Spring Prize is awarded to mathematicians 
under the age of forty who have obtained outstanding 
mathematical results.

The 2016 Algebra Prize has been awarded to  Hidenori 
Katsurada of the Muroran Institute of Technology for 
work on L-functions and periods of automorphic forms 
of several variables; to Kazuhiko Kurano of Meiji Uni-
versity for contributions to intersection theory over local 
rings and its applications to the theory of Cohen-Macaulay 
modules; and to Masa-Hiko Saito of Kobe University for 
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work on moduli spaces of connections and differential 
equations of Painlevé type.

The Ikushi Prize of the Japan Society for the Promotion 
of Science (JSPS) has been awarded to Kazumasa Fuji-
wara of Waseda University for his work on mathematical 
foundations of semirelativistic nonlinear fields. The Ikushi 
Prize was established to encourage young researchers, 
particularly PhD students.

The MSJ Prizes for Excellent Young Applied Mathemati-
cians for 2015 have been awarded to: Michitaka Furuya, 
Tokyo University of Science, for some approaches for com-
paring rainbow domination numbers; Hideki Murakawa, 
Kyushu University, for mathematics of cell-cell adhesion: 
experiments, modeling, and analysis; Takeshi Gotoda, 
Kyoto University, for mathematical analysis of entropy 
dissipation via triple collapse of point vortices; and  
Harunori Monobe, Meiji University, for work on condi-
tion for existence of traveling wave solutions, composed 
of convex curves, to an interface equation. 

 
—From MSJ announcements

Witten Receives Young 
Investigator Award

Daniela M. Witten of the Uni-
versity of Washington has been 
selected the recipient of the 2015 
Raymond J. Carroll Young Inves-
tigator Award “for her efforts in 
making seminal contributions to the 
development and application of sta-
tistical machine learning techniques 
to the analysis of high dimensional 
data, particularly in the application 
of these techniques to genomic 
data.” The Carroll Young Investiga-

tor Award is given every two years to a statistician who 
has made important contributions to the area of statistics. 

 
—From a Texas A&M University announcement

Maidorn Awarded PIMS 
Education Prize

Patrick Maidorn of the University 
of Regina has been awarded the 
2016 PIMS Education Prize of the 
Pacific Institute for the Mathemati-
cal Sciences. According to the prize 
citation, Maidorn is “very active in 
mathematics education and out-
reach. As well as his role in organiz-
ing math camps and school visits, 
he has brought the international 
Mathematical Kangaroo contest to 
Regina and played a key role in 

its organization. He is also a lead exam writer for the 
Saskatchewan Math Challenge.” He also takes part in the 

Problem Solving Workshops, hosted by the University of 
Regina math department, for students in grades seven 
through ten who want to improve their math skills. The 
PIMS Education Prize recognizes individuals within the 
PIMS community who have played a major role in encour-
aging activities that enhance public awareness and appre-
ciation of mathematics, as well as fostering communica-
tion among various groups concerned with mathematical 
education at all levels.

—From a PIMS announcement

Hertz Foundation Fellowships 
Awarded
Felipe Hernandez of the Massachusetts Institute of Tech-
nology and Sarah McFann of the University of Alabama 
are among the 2016 class of Hertz Foundation Fellows. 
Hernandez works in applied mathematics. McFann’s re-
search is in mathematical and computational modeling of 
complex biological systems. Hertz Foundation fellowships 
provide financial and fellowship support to PhD students 
in the physical, biological, and engineering sciences, free 
of most traditional restrictions.

 
—From a Hertz Foundation announcement

AWM Essay Contest Winners 
Announced
The Association for Women in Mathematics (AWM) has 
announced the winners of its 2016 essay contest, “Biog-
raphies of Contemporary Women in Mathematics.” The 
grand prize was awarded to Priyanka Nanayakkara 
of the University of California Los Angeles for her essay 
“Engaging with the Ensemble: Alissa Crans’ Journey 
through Mathematics.” The essay also won first place in 
the undergraduate category and will be published in the 
AWM Newsletter. First place in the high school category 
went to Emily Jia of the Illinois Math and Science Academy 
in Aurora, Illinois, for her essay “To Count the Natural 
Numbers,” about Tanya Khovanova of the Massachusetts 
Institute of Technology. First place in the middle school 
category was awarded to Adun Oladeji, homeschooled, 
of Alpharetta, Georgia, for her essay “Another Contest 
Won,” about Laura Zehender of the online mathematics 
school Art of Problem Solving (AoPS).

 
—From an AWM announcement

USA Mathematical Olympiad
The 2016 USA Mathematical Olympiad (USAMO) was held 
April 19–20, 2016. The students who participated in the 
Olympiad were selected on the basis of their performances 
on the American High School and American Invitational 
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Mathematics Examinations. The twelve highest scorers in 
this year’s AMO, listed in alphabetical order, were:  

Ankan Bhattacharya, Lawrence Technological Univer-
sity, Southfield, Michigan 

Ruidi Cao, Missouri Academy of Science, Mathematics, 
and Computing, Maryville, Missouri 

Hongyi Chen, University of Colorado, Boulder, Colorado
Jacob Klegar, Choate-Rosemary Hall, Wallingford, Con-

necticut 
James Lin, Winchester High School, Winchester, Massa-

chusetts
Allen Liu, Penfield Senior High School, Penfield, New York 
Junyao Peng, Princeton International School of Mathemat-

ics and Science, Princeton, New Jersey
Kevin Ren, Torrey Pines High School, San Diego, California
Mihir Singhl, Palo Alto High School, Palo Alto, California
Kevin Sun, Phillips Exeter Academy, Exeter, New Hamp-

shire 
Alec Sun, Phillips Exeter Academy, Exeter, New Hamp-

shire 
Yuan Yao, Phillips Exeter Academy, Exeter, New Hamp-

shire
The twelve USAMO winners will attend the Mathemati-

cal Olympiad Summer Program (MOSP) at the University of 
Nebraska, Lincoln, in June 2016. Ten of the twelve will take 
the team selection test to qualify for the US team. The six 
students with the highest combined scores from the test 
and the USAMO will become members of the US team and 
will compete in the International Mathematical Olympiad 
(IMO) to be held in Hong Kong in July 2016. 

 
–From Mathematical Association 

 of America announcements

Moody’s Mega Math Challenge
The winners of the 2016 Mega Math Challenge for high 
school students have been announced. The topic for this 
year was “Modeling New Approaches to Mobility.”

The Champion Team Prize of US$20,000 in scholarship 
money was awarded to a team from Saint John’s School 
in Houston, Texas. The team members were Margaret 
Trautner, Eric Gao, Anirudh Suresh, Daniel Shebib, 
and Nancy Cheng. Their coach was Dwight Raulston.

The First Runner-Up Team Prize of US$15,000 in 
scholarship money was awarded to a team from Carmel 
High School in Carmel, Indiana. The team members were 
Simon Langowski, Miles Dai, Joseph Philleo, and Tiger 
Huang. Their coach was Peter Beck.

The Third Place Team Prize of US$10,000 in scholarship 
money was awarded to a team from Governor Livingston 
High School in Berkeley Heights, New Jersey. The team 
members were Niyant Narang, Gianna Miggins, Mi-
chael Wu, Anna Song, and Alexander Ju. Their coach 
was Steven Hess.

Finalist Team Prizes of US$5,000 in scholarship money 
were awarded to three teams. The team from La Salle Acad-
emy in Providence, Rhode Island, consisted of Allison 
Paul, Joshua Reno, Eileen Phou, Audrey Cryan, and 

Eric Salisbury. They were coached by Michael McNamara. 
The team from Montgomery Blair High School in Silver 
Spring, Maryland, consisted of Raymond Lin, Ethan Hol-
land, Victoria Tsai, Jamie Vinson, and Eshan Tewari. 
They were coached by William Rose. A team from North 
Carolina School of Science and Mathematics in Durham, 
North Carolina, consisted of Simon Marland, Vinit Ran-
jan, Katherine Yang, Sunwoo Yim, and Kelly Zhang. 
Their coach was Dan Teague. 

The Mega Math Challenge invites teams of high school 
juniors and seniors to solve an open-ended, realistic, chal-
lenging modeling problem focused on real-world issues. 
The top five teams receive awards ranging from US$5,000 
to US$20,000 in scholarship money. The competition is 
sponsored by the Moody’s Foundation, a charitable foun-
dation established by Moody’s Corporation, and organized 
by the Society for Industrial and Applied Mathematics 
(SIAM).

 
—From a Moody’s Foundation/SIAM announcement

NCTM Lifetime Achievement 
Awards
The National Council of Teachers 
of Mathematics (NCTM) has chosen 
two educators to receive Lifetime 
Achievement Awards for 2016. They 
are Edwin Dickey of the University 
of South Carolina and Barbara 
Reys of the University of Missouri.

According to the prize citations, 
Dickey’s “career has been spent 
encouraging students to become 
STEM teachers, implementing in-
structional technology to facilitate 
learning, and leveraging his abilities 
to contribute to a multitude of pro-
fessional organizations” and “has 
demonstrated an enduring commit-
ment to the professional growth of 
his students, colleagues, and teach-
ers.” He “has always been intrigued 
by the intersection of mathematics 
and technology. He was fascinated 
by the mechanical calculator that 
his high school teacher had brought 
into the classroom and later, as 
teacher himself, purchased his school’s first Apple II 
computer. Dickey was motivated by the opportunities af-
forded by technology to improve mathematics education.” 
He has presented conference papers in thirteen different 
countries, “demonstrating his commitment to sharing his 
expertise with the international community.” Dickey is a 
native of Brazil and was educated in US Dependent Schools 
in Europe. The father of two grown children, he and his 
wife, Karen, enjoy traveling, cooking, and eclectic dining 
often while visiting family and friends around the world. 
Dickey told the Notices: “I failed kindergarten. When I 
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arrived in the US from Brazil, my year in kindergarten…
was not recognized and I was required to repeat the grade, 
this time in English. What better foundation for life than 
have two years of kindergarten in two different languages.” 
He also says “in mathematics and in life, we all experience 
failures and it is from those failures along with some suc-
cesses that we realize ourselves and our contributions.” 

Reys’ “early experience teaching mathematics at every 
grade, from grade 1 to high school, grounded her later 
work in teacher preparation and instilled in her a great 
respect for the hard work of classroom teachers…. She 
was the founder of the University of Missouri Mathemat-
ics Teacher Organization (UM2TO—one of the first NCTM 
Student Affiliates). She and her husband [Robert Reys] 
also founded the STaR Program—an early-career induction 
program for mathematics educators working in higher 
education.” Furthermore, “she chaired the commission 
that developed standards for the preparation of elemen-
tary mathematics specialists and created a program in 
Missouri to certify EMS professionals on the basis of these 
standards.” She has been instrumental in efforts to help 
schools implement innovative curriculum materials and 
in advocating for a common set of curriculum standards 
across states. She also directed the Center for the Study 
of Mathematics Curriculum, a partnership between the 
University of Missouri and the Columbia Public Schools. 
Reys is one of nine children, all of whom live in central 
Missouri. Her first grandchild was born one month after 
her retirement from the University of Missouri.

 
—From an NCTM announcement

National Academy of Sciences 
Elections
The National Academy of Sciences (NAS) has elected its 
new members and foreign associates for 2016. Following 
are the new members whose work involves the mathemati-
cal sciences: 

Ian Agol, University of California Berkeley 
Constantine M. Dafermos, Brown University 
Vladimir Drinfeld, University of Chicago 
Steven N. Evans, University of California Berkeley 
Igor R. Klebanov, Princeton University 
Maryam Mirzakhani, Stanford University 
Susan A. Murphy, University of Michigan, Ann Arbor 
Larry A. Wasserman, Carnegie Mellon University 
Alexander B. Zamolodchikov, Russian Academy of
   Sciences and Rutgers, The State University of New
   Jersey 

Elected as foreign associates were: 
Yuval Perez, Microsoft Research 
Hugh Possingham, University of Queensland 
Nancy M. Reid, University of Toronto 
Claire Voisin, CNRS, Institut de Mathématiques de 
   Jussieu, France

 
—From an NAS announcement

2016 Royal Society Elections
The following mathematical scientists have been elected 

Fellows of the Royal Society of London for the year 2016: 
Martin Bridson, University of Oxford 
Marcus Du Sautoy, University of Oxford 
Artur Ekert, University of Oxford and National 
   University of Singapore 
Lakshminarayanan Mahadevan, Harvard University 
Caroline Series, University of Warwick
Elected as a Foreign Member was Gerd Faltings, Max
   Planck Institute for Mathematics.

 
—From a Royal Society announcement

David D. Bleecker (1948–2016)
David Bleecker was born in Sum-
mit, New Jersey, in 1948. He re-
ceived his PhD from the University 
of California at Berkeley under 
Shiing-Shen Chern in 1973 and 
spent his career at the University 
of Hawaii. Chern praised the rigor 
of Bleecker’s exposition and his 
perspicuous writings.

Bleecker was as a mathemati-
cian distinctive in his painstaking 
precision and thoroughness, which was accompanied by 
an almost religious fervor about the possibility of explain-
ing even the most intricate mathematical constructions 
to colleagues and students. Young learners could grasp 
basic ideas of geometric analysis from his article on the 
optimal bending of a flat taco to yield maximal filling, 
which gained him, jointly with Lawrence J. Wallen, the 
George Pólya Award of the Mathematical Association of 
America in 1999. According to David, everyone interested 
in modern physics should be able to understand the 
underlying variational principles. So David wrote a very 
successful monograph, Gauge Theory and Variational 
Principles (Addison-Wesley 1981, Dover 2005). Jointly with 
George Csordas he wrote an almost encyclopedic rigorous 
introduction, Basic partial differential equations (Van Nos-
trand 1992). In the same vein, the thin atmosphere of the 
heights of the Atiyah-Singer index theory and its meaning 
in gauge-theoretic physics and low-dimensional geometry 
were made breathable and enjoyable for a wider circle of 
readers in joint work with Bernhelm Booss-Bavnbek in the 
monumental Index Theory with Applications in Mathemat-
ics and Physics (International Press 2013).

Due to health issues, David retired in 2010. We can only 
imagine what he would have accomplished with more time.

 
—Bernhelm Booss-Bavnbek (Roskilde, Denmark) 

and George Csordas (Hawaii, USA)

David Bleecker
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Between the Lines, Horst Elmar 
Winkelnkemper (1940–2016)

Horst  E lmar Win-
kelnkemper was born 
in Germany and grew 
up in Mexico. He at-
tracted the attention 
of Solomon Lefschetz 
and entered graduate 
school at Princeton in 
the early 1960s. Elmar 
tried to understand the 
robust activity of Bill 
Browder’s school at 
the time: constructing 
and controlling closed 

manifolds above dimension four via geometric construc-
tions called surgery. Elmar formulated mantras such as, 
“A manifold is like a quadratic form,” and “Transversality 
unlocks the secrets of the manifold.” When these mantras 
were expressed in lectures at MIT, Is Singer thought “Win-
kelnkemper” was an invented author of these mathemati-
cal insights.

A first result of Elmar was that if the signature of its 
quadratic form were nonzero, then the degree of a self 
mapping of a manifold must be a perfect square. Later 
his thesis showed that the cobordism groups of manifolds 
with self diffeomorphisms had infinitely many linearly 
independent invariants. Elmar then used diffeomorphisms 
of manifolds with boundary which are the identity on the 
boundary to describe “Open Book” decompositions of 
closed manifolds of one dimension higher. Elmar and Bill 
Thurston used open book decompositions to show that 
each three-manifold has a contact structure. In the next 
period Giroux showed that all contact structures in dimen-
sion three are approximated by Elmar’s open books. One 
may speculate that a signed version of this approximation 
result could provide a picture of the moving vorticity of 
three-dimensional fluid, a currently intractable problem. 

Elmar’s “Graph of a Foliation” clarified the holonomy 
structure of foliations, allowing noncommutative geom-
etry to enter that area. 

In recent work, Elmar defied the logic result that many 
questions about finitely presented groups are undecidable. 
He showed that each positive definite symmetric integer 
matrix with determinant one which is not equivalent over 
the integers to the identity matrix determines an Artin pre-
sentation of a nontrivial perfect group. The proof is a re-
markable combination. Elmar constructs a four-manifold 
whose boundary would be a homotopy three-sphere if the 
group were trivial. This four-manifold, materializing the 
quadratic form, is impossible by Taubes’ augmentation of 
Donaldson’s theory of instantons. Elmar felt strongly the 
depth of these connections.

To many Elmar Winkelnkemper passionately shared 
deep convictions and intuition even in areas outside his 
expertise, and it seemed to this author he could find veins 

of gold by an uncanny, almost mystical intuition, reminis-
cent of the great Israel Gelfand.

 
—Dennis Sullivan, professor of mathematics,

State University of New York, Stony Brook 
and Einstein Chair, CUNY Graduate Center

dennis@math.sunysb.edu 

Credits
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Winkelnkemper in his office in 
his early days at the University 
of Maryland.

AMERICAN MATHEMATICAL SOCIETY

Mathematical Circles Library 

facebook.com/amermathsoc
@amermathsoc

plus.google.com/+AmsOrg

Mathematical Circles are gatherings of motivated students 
and teachers looking for new challenges in mathematics as 
well as a deeper understanding of the subject. While solving 
problems is emphasized, the circles pay considerable
attention to mathematical ideas and techniques.

This book series is designed as a resource for leaders and 
participants in mathematical clubs and circles. Books may 
also be of interest to parents and teachers.

bookstore.ams.org/MCL

(800)321-4267 (U.S. & Canada),
(401)455-4000 (Worldwide)

http://bookstore.ams.org
http://bookstore.ams.org/MCL
http://facebook.com/amermathsoc
http://plus.google.com/+AmsOrg
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Math in Moscow Scholarship 
Program
The Math in Moscow program at the Independent Univer-
sity of Moscow (IUM) provides students with a semester-
long, mathematically intensive program of study in the 
Russian tradition of teaching mathematics—the emphasis 
being on problem solving rather than memorizing theo-
rems. All instruction is in English. With funding from the 
National Science Foundation (NSF), the AMS awards five 
scholarships each semester to US students. The deadline 
for applications for the scholarship program for the spring 
2017 semester is September 15, 2016. Information and 
application forms for Math in Moscow are available at www.
mccme.ru/mathinmoscow, and application forms for the 
AMS scholarships at www.ams.org/programs/travel-
grants/mimoscow.

 
—AMS Membership and Programs Department

Call for Nominations for 2016 
Abel Prize
The Norwegian Academy of Science and Letters awards the 
Abel Prize each year to recognize outstanding scientific 
work in the field of mathematics, including mathemati-
cal aspects of computer science, mathematical physics, 
probability, numerical analysis and scientific computing, 
statistics, and also applications of mathematics in the 
sciences. The prize carries a cash award of 6 million NOK 
(approximately US$718,000). Nominations should be 
postmarked by September 15, 2016. For more informa-
tion, see www.abelprize.no/c53676/artikkel/vis.
html?tid=53705.

 
 —From a Norwegian Academy announcement

*Joint DMS/NIGMS Initiative 
to Support Research at the 
Interface of the Biological and 
Mathematical Sciences
The Division of Mathematical Sciences in the Directorate 
for Mathematical and Physical Sciences at the National 
Science Foundation (NSF) and the National Institute of 
General Medical Sciences (NIGMS) at the National Institutes 
of Health support research in mathematics and statistics 
on questions in the biological and biomedical sciences. 
This program is designed to encourage new collaborations, 
as well as to support existing ones. The deadline date for 
full proposals is September 14, 2016. For more informa-
tion see the website www.nsf.gov/funding/pgm_summ.
jsp?pims_id=5300&org=NSF&sel_org=NSF&from=fund.

 
—From an NSF announcement

*Research Experiences for 
Undergraduates
The Research Experiences for Undergraduates (REU) 
program supports active research participation by un-
dergraduate students in any of the areas of research 
funded by the National Science Foundation (NSF). Student 
research may be supported in two forms: REU sites and 
REU supplements. The full program announcement can be 
found at the website www.nsf.gov/funding/pgm_summ.
jsp?pims_id=5517 . The deadline date for proposals from 

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

http://www.mccme.ru/mathinmoscow
http://www.mccme.ru/mathinmoscow
http://www.ams.org/programs/travel-grants/mimoscow
http://www.ams.org/programs/travel-grants/mimoscow
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5300&org=NSF&sel_org=NSF&from=fund
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5300&org=NSF&sel_org=NSF&from=fund
http://www.abelprize.no/c53676/artikkel/vis.html?tid=53705
http://www.abelprize.no/c53676/artikkel/vis.html?tid=53705
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5517
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5517
http://www.nsf.gov/dms
http://www.nsf.gov/mps/dms/about.jsp
http://www.nsf.gov/dir/index.jsp?org=ehr
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institutions wishing to host REU sites in the mathematical 
sciences is August 24, 2016.

Deadline dates for REU supplements vary with the 
research program; contact the program director for more 
information. Students apply directly to the REU sites (not 
NSF) and should consult the directory of active REU sites 
on the Web at www.nsf.gov/crssprgm/reu/list_re-
sult.jsp?unitid=5044.

—From an NSF announcement

Call for Nominations for 
Gerald Sacks Prize
The Association for Symbolic Logic invites nominations 
for the Gerald Sacks Prize for the most outstanding 
doctoral dissertation in mathematical logic. The dead-
line is September 30, 2016. See www.aslonline.org/
info-prizes.html or www.aslonline.org/Sacks_ 
nominations.html.

—From an ASL announcement

Call for Nominations for AWM 
Falconer Lectureship
The Association for Women in Mathematics (AWM) and 
the Mathematical Association of America (MAA) annually 
present the Etta Z. Falconer Lecture to honor women who 
have made distinguished contributions to the mathemati-
cal sciences or mathematics education. These lectures are 
presented at MAA MathFest each summer. The deadline 
for nominations is September 1, 2016. For more informa-
tion see the website https://sites.google.com/site/
awmmath/programs/falconer-lectures.

—From an AWM announcement

Call for Nominations for AWM 
Schafer Prize
The Association for Women in Mathematics (AWM) calls 
for nominations for the Alice T. Schafer Mathematics 
Prize to be awarded to an undergraduate woman for 
excellence in mathematics. The nominee may be at any 
level in her undergraduate career but must be an under-
graduate when nominated. The deadline for nominations 
is October 1, 2016. For more information, see the website 
https://sites.google.com/site/awmmath/programs/ 
schafer-prize.

—From an AWM announcement

Mathematics of Planet Earth 
Competition
Mathematics of Planet Earth (MPE) invites the scientific 
community to enter the Second International Competi-
tion to design museum exhibits on Mathematics of Planet 
Earth. Exhibits can take the form of interactive programs, 
hands-on physical exhibits, short films, or image galler-
ies and must address some planetary theme in which 
mathematics plays a role. Deadline for entries is June 30, 
2017. See www.mathofplanetearth.org/competition.

—From an MPE announcement

News from MSRI
The Mathematical Sciences Research Institute (MSRI) in-
vites applications for research professors, research mem-
bers and postdoctoral fellows in the following programs: 

•Geometric Functional Analysis and Applications
(August 14–December 15, 2017) 

•Geometric and Topological Combinatorics (Au- 
gust 14–December 15, 2017) 

•Group Representation Theory and Applications
(January 16–May 25, 2018) 

•Enumerative Geometry Beyond Numbers (Janu- 
ary 16–May 25, 2018). 

Research professorships are intended for senior 
researchers who will be making key contributions to a 
program, including the mentoring of postdoctoral fellows, 
and who will be in residence for three or more months. 
Research memberships are intended for researchers who 
will be making contributions to a program and who will 
be in residence for one or more months. Postdoctoral 
fellowships are intended for recent PhDs. Interested can-
didates must apply online beginning August 1, 2016. To 
receive full consideration, applications must be complete, 
including all letters of support, by the following deadlines: 
research professorships, October 1, 2016; research mem-
berships, December 1, 2016; postdoctoral fellowships, 
December 1, 2016. See www.msri.org/application.

—From an MSRI announcement

POST PUBLICATION NOTE: The NSA Grant 
announcement that appeared in the print 
version of the August (63:07) Notices has 
been removed from this online version of 
record due to expiry of the program.

https://sites.google.com/site/awmmath/programs/schafer-prize
https://sites.google.com/site/awmmath/programs/schafer-prize
http://www.msri.org/application
http://www.aslonline.org/info-prizes.html
http://www.aslonline.org/info-prizes.html
http://www.aslonline.org/Sacks_nominations.html
http://www.aslonline.org/Sacks_nominations.html
http://www.nsf.gov/crssprgm/reu/list_result.jsp?unitid=5044
http://www.nsf.gov/crssprgm/reu/list_result.jsp?unitid=5044
https://sites.google.com/site/awmmath/programs/falconer-lectures
https://sites.google.com/site/awmmath/programs/falconer-lectures
http://mpe2013.org
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Math in Moscow Scholarships 
Awarded
The AMS has made awards to five mathematics students 
to attend the Math in Moscow program in the fall of 2016. 
Following are the names of the undergraduate students 
and their institutions: 

Samuel DeHority, University of North Carolina at
   Chapel Hill
Ivan Gonzalez, Florida International University
Joshua Nunley, University of Arkansas at Fayetteville 
Antonio Ruiz, Florida International University
Uyen Thieu, Amherst College. 

All received scholarship awards of US$10,200. Math 
in Moscow is a program of the Independent University 
of Moscow that offers foreign students (undergraduate 
or graduate students specializing in mathematics and/or 
computer science) the opportunity to spend a semester 
in Moscow studying mathematics. All instruction is given 
in English. The fifteen-week program is similar to the 
Research Experiences for Undergraduates programs that 
are held each summer across the United States.

The AMS awards several scholarships for US students 
to attend the Math in Moscow program. The scholarships 
are made possible through a grant from the National 
Science Foundation. For more information about Math 
in Moscow, consult www.mccme.ru/mathinmoscow and 
the article “Bringing Eastern European Mathematical 
Traditions to North American Students” from the Notices 
November 2003 issue (www.ams.org/notices/200310/
comm-humke.pdf.)

—AMS Membership and Programs Department

From the 
AMS Public 
Awareness 
Office
Resources to start out the 
academic year: The AMS has 
many online resources to en-
hance faculty and student ex-
periences. 

Mathematical Imagery shows 
the connections between math and art at www.ams.org/
mathimagery. 

The  Fea ture  Co lumn  exp lores  mathemat i -
cal topics, such as knot theory and work by  
L’Hˆ opital, in depth at www.ams.org/featurecolumn. 

Math in the Media offers summaries of math coverage in 
popular media at www.ams.org/mathmedia. 

Programs for New Faculty links to fellowships and grants, 
meetings and conferences, publications, and employment 
services at www.ams.org/new-faculty.

AMS blogs have observations on teaching and learning 
math, the experiences of early-career mathematicians, 
math in the blogosphere, mentoring, visualizing math-
ematics, and an inside look at MathSciNet® blogs.ams.
org/. Follow AMS on social media www.ams.org/social 
to see, share, and comment on posts about new offerings.

—Annette Emerson and Mike Breen
 AMS Public Awareness Officers

paoffice@ams.org 

Deaths of AMS Members
William O. Alltop, of Ridegrest, California, died on Au-
gust 3, 2015. Born on May 25, 1936, he was a member of 
the Society for 52 years.

Alphonse Buccino, of Baltimore, Maryland, died on  
July 6, 2015. Born on March 14, 1931, he was a member 
of the Society for 55 years.

Barry Cooper, professor, University of Leeds, died 
on October 26, 2015. Born on October 9, 1943, he was a 
member of the Society for 43 years. 

Jacqueline P. Criscenti, of Needham, Massachusetts, 
died on May 24, 2015. Born on October 11, 1924, she was 
a member of the Society for 66 years. 

Pierre E. Dolbeault, of France, died on June 12, 2015. 
Born on October 10, 1924, he was a member of the Society 
for 63 years.

James Robert Dorroh, of Baton Rouge, Louisiana, 
died on June 26, 2015. Born on April 20, 1937, he was a 
member of the Society for 53 years.

Clinton Gass, of Logan Utah, died on July 27, 2015. 
Born on January 9, 1920, he was a member of the Society 
for 54 years. 

Maurice H. Heins, of Wayzata, Minnesota, died on  
June 4, 2015. Born on November 19, 1915, he was a mem-
ber of the Society for 75 years.

Louis N. Howard, of Chapel Hill, North Carolina, died 
on June 28, 2015. Born on March 12, 1929, he was a mem-
ber of the Society for 63 years.

“Lizard Tetrus,” by 
Carlo Séquin, University 
of California, Berkeley.

http://www.ams.org/featurecolumn
http://www.ams.org/mathmedia
http://www.ams.org/new-faculty
http://blogs.ams.org/
http://www.ams.org/social
http://www.mccme.ru/mathinmoscow
http://www.ams.org/notices/200310/comm-humke.pdf
http://www.ams.org/notices/200310/comm-humke.pdf
http://www.ams.org/mathimagery
http://www.ams.org/mathimagery
http://blogs.ams.org/


AMS presidents 
play a key role in 
leading the Society 
and representing the 
profession. Browse 

through the timeline to see each 
AMS president’s page, which  
includes the institution and date  
of his/her doctoral degree, a brief 
note about his/her academic  
career and honors, and links to 
more extensive biographical  
information.

http://www.ams.org/presidents


834    Notices of the AMs VoluMe 63, NuMber 3

Classified  
Advertisements
Positions available, items for sale, 
services  available, and more

Suggested uses for classified advertising are posi-
tions 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.
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 un-
less 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 involun-
tarily 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 opportunities 
for engagement in an academic commu-
nity of scientists, artists, and scholars at 
the University of Notre Dame. All those 
with promising and appropriate proj-
ects, whether distinguished and estab-
lished or beginning a career, are invited 
to apply. Application deadline: October 
15, 2016. For further information, please 
see ndias.nd.edu. Direct questions to 
ndias@nd.edu or 574-631-1305.

000016

PUBLICATIONS FOR SALE

The New Mathematical Science  
by Dr. Mehran Basti

Differential Equations and Polynomials 
Volumes 1 & 2 

Abstract available at 
infnitypublishing.com

Additional Work: DNA of Mathematics
friesenpress.com

000017

DIRECTOR, COURANT INSTITUTE OF 
MATHEMATICAL SCIENCES

New York University invites applicants for the position of Director of the 
Courant Institute of Mathematical Sciences, who will also be a professor of 
Mathematics and/or Computer Science. The Courant Institute consists of two 
departments – Mathematics and Computer Science – and promotes a broad 
and integrated view of these disciplines. For more than seventy-five years, 
Courant faculty have achieved international distinction in these areas, and 
Courant students and postdoctoral fellows have pursued successful careers 
in academia, research laboratories, and industry throughout the world. The 
Courant Institute occupies a unique organizational position within NYU, 
and maintains close ties with NYU schools and departments in science, 
engineering, medicine, business, education, and the arts, reflective of its broad 
view of the mathematical sciences.

The directorship is a dean-level position, reporting to the President and Provost, 
and serving as an integral part of NYU’s leadership team. In addition to 
academic leadership, the Director has oversight of Institute finances and staff, 
and participates actively in development. The Director acts as a representative 
of, and ambassador for, the Courant Institute in its interactions with NYU 
administration and other academic units within NYU, funding agencies, 
foundations, private industry, and the research communities in mathematics 
and computer science.

The successful candidate will have a record of distinguished scholarship of 
international stature and a unified and enthusiastic perspective regarding the 
mathematical and computational sciences; and proven administrative abilities 
and experience in a leadership role for an organization of researchers and 
associated staff.

The new Director is expected to be in place by September 2017, if not earlier.

The Chair of the Search Committee is S.R. Srinivasa Varadhan, Professor of 
Mathematics. Inquiries may be made to director.search@cims.nyu.edu.

New York University has engaged Isaacson, Miller, a national executive 
search firm, to assist with this search. Nominations and applications, including 
a current curriculum vitae and a cover letter that discusses the applicant’s 
interest in the position and the experience and strengths the applicant would 
bring to the role, should be directed to http://www.imsearch.com/searches/
details/content/S5-840.

NYU is committed to hiring from the most talented and diverse pool of 
candidates. The Search Committee will begin reviewing applications and 
nominations immediately.

NYU is an Equal Opportunity/Affirmative Action Employer and 
Minorities/Females/Vet/Disabled are encouraged to apply.

http://friesenpress.com
http://ndias.nd.edu
http://www.imsearch.com/searches/details/content/S5-840
http://www.imsearch.com/searches/details/content/S5-840


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.

July 2016

11 – 15 EVEQ 2016—International Summer School on Evolution
Equations
Location: Faculty of Mathematics and Physics, Charles Univer-
sity in Prague, Czech Republic.
URL: eveq.karlin.mff.cuni.cz

25 – 27 Global Conference on Applied Physics &Mathematics 2016
Location:Macroarea di ScienzeMatematiche, Fisiche e Naturali,
Università degli Studi di Roma ”Tor Vergata”, Rome, Italy.
URL: www.scienceknowconferences.com

25 – 28 Celebrating Twenty Years of the LambertW function
Location: The University of Western Ontario, London, Ontario,
Canada.
URL: www.apmaths.uwo.ca/~djeffrey/LambertW/
LambertW.html

August 2016

1 – 7 Deep Learning Summer School 2016
Location: Université de Montréal, Montréal, QC, Canada.
URL: https://sites.google.com/site/
deeplearningsummerschool2016/home

22 – 26 Probabilistic Methods in Spectral Geometry and PDE
Location: Université de Montréal, Montréal, QC, Canada.
URL: www.crm.umontreal.ca/2016/Geometry16/index_e.
php

22 – 26 International Congress on Fundamental and Applied Sci-
ences
Location: Yildiz Technical University, Istanbul, Turkey.
URL: www.icfas2016.yildiz.edu.tr

September 2016

5 – 9 Workshop on Geometry of Lagrangian Grassmannians and
nonlinear PDEs
Location: Institute of Mathematics, Polish Academy of Sciences,
Warsaw, Poland.
URL: www.impan.pl/en/sites/gmoreno/home/workshop-
2016

12 –16 SummerSchool ofMathematics for Economics andSocial Sci-
ence: “Stochastic Processes and Stochastic Calculus with application
to Economics and Finance.”
Location: Organized by the Centro di Ricerca Matematica En-
nio De Giorgi at the Conservatorio Santa Chiara, San Miniato,
Italy (www.fcsc.it).
URL: crm.sns.it/event/392

12 – 16 HITCHIN70: Celebrating Thirty Years of Higgs Bundles and
Fifteen Years of Generalized Geometry
Location: ICMAT, Madrid, Spain.
URL: www.icmat.es/congresos/2016/hitchin70

12 – 16 Modern Advances in Geometry and Topology
Location: V. N. Karazin Kharkiv National University, Kharkiv,
Ukraine.
URL: magt.karazin.ua

26 – 30 Machine Learning Meets Many-Particle Problems
Location: Institute for Pure and Applied Mathematics (IPAM),
UCLA, Los Angeles, CA.
URL: www.ipam.ucla.edu/mpsws1

October 2016

15 – 16 BinghamtonUniversity Graduate Conference in Algebra and
Topology
Location: Binghamton University, Binghamton, NY.
URL: sites.google.com/a/binghamton.edu/bugcat2016

November 2016

3 – 4 Geometry and Lie Theory: Applications to Classical and Quan-
tumMechanics
Location: Norwegian University of Science and Technology
(NTNU), Trondheim, Norway.
URL: www.math.ntnu.no/~mariusth/Eldar70/

11 – 12 International Conference on Computer Science, Engineering
and Applied Science (ICCSEAS 2016)
Location: Osaka, Japan.
URL: www.iccseas.com
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15 – 16 International Conference on Computer Science and Technol-
ogy (ICCST 2016)
Location:Hotel GrandHilton Seoul, 353 Yeonhui-Ro, Seodaemun-
gu, Seoul, 120-710, South Korea.
URL: www.i2cst.com

16 – 19 SecondSummer/Winter School onDynamicalApproaches in
Spectral Geometry: “DynamicalMethods inOpenQuantumSystems”
Location: University of Göttingen, Germany.
URL: www.uni-math.gwdg.de/bahns/Spirit2016

18 – 19 International Conference on Computer Systems andMathe-
matical Sciences (ICCSMS-2016)
Location: Institute of Technology and Science Mohan Nagar,
Ghaziabad India.
URL: www.its.edu.in/iccsms-2016

21 – 22 International Conference Computer Science, Engineering
and Application (ICCSEA 2016)
Location: Hotel The Westin Taipei, 133 Nanjing East Road, Sec-
tion 3, Taipei 104.
URL: www.iccsea.com

28 – December 2 Maths Fest 2016: Advances in Ergodic Theory,
Hyperbolic Dynamics & Statistical Laws
Location:University House, The Australian National University,
Canberra, ACT Australia.
URL: mathsfest.amsi.org.au/advances-ergodic-
theory-hyperbolic-dynamics-statistical-laws

December 2016

5 – 8 Maths Fest 2016: Sixtieth Annual Meeting of the Australian
Mathematical Society
Location: The Australian National University, Canberra, ACT,
Australia.
URL: maths.anu.edu.au/events/austms-meeting-2016

8 – 12 Geometric Analysis and Control Theory
Location: Sobolev Institute of Mathematics SB RAS–Novosibirsk
State University, Novosibirsk, Russia.
URL: gct.math.nsc.ru/?event=geometric-analysis-
and-control-theory-rus&lang=en

9 –13 MathsFest 2016:Nonlinear andGeometric PartialDifferential
Equations
Location: The Australian National University, Canberra, ACT,
Australia.
URL: mathsfest.amsi.org.au/nonlinear-geometric-
partial-differential-equations/

February 2017

6 – 10 AIMWorkshop: Painleve equations and their applications
Location: American Institute of Mathematics, San Jose, CA.
URL: aimath.org/workshops/upcoming/painleveapp

16 – 17 February Fourier Talks 2017
Location: University of Maryland, College Park, MD, USA.
URL: www.norbertwiener.umd.edu/FFT/2017/index.
html

March 2017

15 – 17 International MultiConference of Engineers and Computer
Scientists
Location: Hong Kong, China.
URL: www.iaeng.org/IMECS2017/index.html

15 – 17 International Conference on Engineering Physics 2017
(ICEP’17)
Location: Hong Kong. China.
URL: www.iaeng.org/IMECS2017/ICEP2017.html

April 2017

24 – 28 AIMWorkshop: Arithmetic Golden Gates
Location: American Institute of Mathematics, San Jose, CA.
URL: aimath.org/workshops/upcoming/arithgoldgates

May 2017

22 – 26 AIM Workshop: Connecting Communities Via the Block
Model
Location: American Institute of Mathematics, San Jose, CA.
URL: aimath.org/workshops/upcoming/blockmodel

22 – June 2 2017 Georgia International Topology Conference
Location: University of Georgia, Athens, Georgia, USA.
URL: research.franklin.uga.edu/topology

June 2017

12 – 23 Summer Graduate School: Subfactors
Location: Mathematical Sciences Research Institute Berkeley,
CA.
URL: www.msri.org/summer_schools/791

26 – July 7 Soergel Bimodules
Location: Mathematical Sciences Research Institute, Berkeley,
CA.
URL: www.msri.org/summer_schools/790

July 2017

24 – 28 AIMWorkshop: Topology of the BiomolecularWorld
Location: American Institute of Mathematics, San Jose, CA.
URL: aimath.org/workshops/upcoming/topbiomolec

August 2017

7 – 11 International Conference on Clifford Algebras and Their Ap-
plications in Mathematical Physics (ICCA11)
Location: Ghent University, Ghent, Belgium.
URL: www.icca11.ugent.be

14 – 18 AIM Workshop: Nonstandard Methods in Combinatorial
Number Theory
Location: American Institute of Mathematics, San Jose, CA.
URL: aimath.org/workshops/upcoming/nscombinatorial

September 2017

11 – December 15 Complex High-Dimensional Energy Landscapes
Location: Institute for Pure and Applied Mathematics (IPAM),
UCLA, Los Angeles, CA.
URL: www.ipam.ucla.edu/el2017
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18 – 22 7th International Conference on Advanced Computational
Methods in Engineering
Location: Congress Center Het Pand, Ghent, Belgium.
URL: www.acomen.ugent.be/

October 2017

16 – 20 Stochastic Sampling and Accelerated Time Dynamics on
Multidimensional Surfaces
Location: Institute for Pure and Applied Mathematics (IPAM),
UCLA, Los Angeles, CA.
URL: www.ipam.ucla.edu/elws2
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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

Monoidal Categories
and the Gerstenhaber
Bracket in Hochschild
Cohomology

Reiner Hermann, Norwegian
University of Science and
Technology, Trondheim, Norway

Contents: Introduction; Prerequisites;
Extension categories; The Retakh

isomorphism; Hochschild cohomology; A bracket for monoidal
categories; Application I: The kernel of the Gerstenhaber bracket;
Application II: The Ext-algebra of the identity functor; Appendix A.
Basics; Bibliography.

Memoirs of the American Mathematical Society, Volume 243,
Number 1151

August 2016, 146 pages, Softcover, ISBN: 978-1-4704-1995-0,

2010 Mathematics Subject Classification: 16E40; 14F35, 16T05,

18D10, 18E10, 18G15, Individual member US$51.60, List US$86,

Institutional member US$68.80, Order code MEMO/243/1151

Descent Construction
for GSpin Groups

Joseph Hundley, State University
of New York at Buffalo, New York,
and Eitan Sayag, Hebrew University
of Jerusalem, Israel

Contents: Introduction; Part 1. General
matters: Some notions related to Langlands
functoriality; Notation; The Spin groups
GSpinm and their quasisplit forms;

“Unipotent periods”; Part 2. Odd case: Notation and statement;
Unramified correspondence; Eisenstein series I: Construction and
main statements; Descent construction; Appendix I: Local results on
Jacquet functors; Appendix II: Identities of unipotent periods; Part 3.
Even case: Formulation of the main result in the even case; Notation;

Unramified correspondence; Eisenstein series; Descent construction;
Appendix III: Preparations for the proof of Theorem 15.0.12;
Appendix IV: Proof of Theorem 15.0.12; Appendix V: Auxiliary results
used to prove Theorem 15.0.12; Appendix VI: Local results on Jacquet
functors; Appendix VII: Identities of unipotent periods; Bibliography.

Memoirs of the American Mathematical Society, Volume 243,
Number 1148

August 2016, 125 pages, Softcover, ISBN: 978-1-4704-1667-6,
2010 Mathematics Subject Classification: 11F70, 11F55, Individual

member US$50.40, List US$84, Institutional member US$67.20,
Order code MEMO/243/1148

Real Non-Abelian Mixed
Hodge Structures
for Quasi-Projective
Varieties: Formality and
Splitting

J. P. Pridham, University of
Edinburgh, United Kingdom

Contents: Introduction; Splittings for MHS
on real homotopy types; Non-abelian structures; Structures on
cohomology; Relative Malcev homotopy types; Structures on relative
Malcev homotopy types; MHS on relative Malcev homotopy types
of compact Kähler manifolds; MTS on relative Malcev homotopy
types of compact Kähler manifolds; Variations of mixed Hodge
and mixed twistor structures; Monodromy at the Archimedean
place; Simplicial and singular varieties; Algebraic MHS/MTS for
quasi-projective varieties I; Algebraic MHS/MTS for quasi-projective
varieties II—non-trivial monodromy; Canonical splittings; SL2

splittings of non-abelian MTS/MHS and strictification; Bibliography.

Memoirs of the American Mathematical Society, Volume 243,
Number 1150

August 2016, 178 pages, Softcover, ISBN: 978-1-4704-1981-3, 2010
Mathematics Subject Classification: 14C30; 14F35, 32S35, 55P62,
Individual member US$55.80, List US$93, Institutional member
US$74.40, Order code MEMO/243/1150

838 Notices of the AMS Volume 63, Number 7

http://www.ams.org/bookstore-email
http://www.ams.org/bookstore-getitem/item=memo-243-1151
http://www.ams.org/bookstore-getitem/item=memo-243-1151
http://www.ams.org/bookstore-getitem/item=memo-243-1151
http://www.ams.org/bookstore-getitem/item=memo-243-1151
http://www.ams.org/bookstore-getitem/item=memo-243-1151
http://www.ams.org/bookstore-getitem/item=memo-243-1148
http://www.ams.org/bookstore-getitem/item=memo-243-1148
http://www.ams.org/bookstore-getitem/item=memo-243-1148
http://www.ams.org/bookstore-getitem/item=memo-243-1150
http://www.ams.org/bookstore-getitem/item=memo-243-1150
http://www.ams.org/bookstore-getitem/item=memo-243-1150
http://www.ams.org/bookstore-getitem/item=memo-243-1150
http://www.ams.org/bookstore-getitem/item=memo-243-1150
http://www.ams.org/bookstore-getitem/item=memo-243-1150


New Publications Offered by the AMS

Differential Equations

Layer Potentials
and Boundary-Value
Problems for Second
Order Elliptic Operators
with Data in Besov
Spaces

Ariel Barton, University
of Arkansas, Fayetteville, and
Svitlana Mayboroda, University
of Minnesota, Minneapolis

Contents: Introduction; Definitions; The Main theorems;
Interpolation, function spaces and elliptic equations; Boundedness of
integral operators; Trace theorems; Results for Lebesgue and Sobolev
spaces: Historic account and some extensions; The Green’s formula
representation for a solution; Invertibility of layer potentials and
well-posedness of boundary-value problems; Besov spaces and
weighted Sobolev spaces; Bibliography.

Memoirs of the American Mathematical Society, Volume 243,
Number 1149

August 2016, 110 pages, Softcover, ISBN: 978-1-4704-1989-9, 2010

Mathematics Subject Classification: 35J25; 31B20, 35C15, 46E35,

Individual member US$49.80, List US$83, Institutional member

US$66.40, Order code MEMO/243/1149

Recent Advances
in Partial Differential
Equations and
Applications

Viceņtiu D. Rădulescu, King
Abdulaziz University, Jeddah,
Saudi Arabia, Adélia Sequeira,
Universidade de Lisboa, Portugal,
and Vsevolod A. Solonnikov,
Steklov Mathematical Institute,
St. Petersburg, Russia, Editors

This volume contains the proceedings of the International Conference
on Recent Advances in PDEs and Applications, in honor of Hugo
Beirão da Veiga’s 70th birthday, held from February 17–21, 2014, in
Levico Terme, Italy.

The conference brought together leading experts and researchers in
nonlinear partial differential equations to promote research and
to stimulate interactions among the participants. The workshop
program testified to the wide-ranging influence of Hugo Beirão da
Veiga on the field of partial differential equations, in particular those
related to fluid dynamics.

In his own work, da Veiga has been a seminal influence in
many important areas: Navier-Stokes equations, Stokes systems,
non-Newtonian fluids, Euler equations, regularity of solutions,

perturbation theory, vorticity phenomena, and nonlinear potential
theory, as well as various degenerate or singular models in
mathematical physics. This same breadth is reflected in the
mathematical papers included in this volume.

This item will also be of interest to those working in applications.

Contents: A. Sequeira, J.-P. Dias, A. Valli, P. Secchi, L. Berselli, and
F. Crispo, Tributes to Hugo Beirão da Veiga; H. A. Baba, C. Amrouche,
and M. Escobedo, Analyticity of the semi-group generated by
the Stokes operator with Navier-type boundary conditions on
Lp-spaces; P. Antonelli and P. Marcati, Some results on systems
for quantum fluids; C. Bardos and T. T. Nguyen, Remarks on the
inviscid limit for the compressible flows; V. Benci and L. L. Baglini,
A generalization of Gauss’ divergence theorem; L. C. Berselli and
S. Spirito, Weak solutions to the Navier-Stokes equations constructed
by semi-discretization are suitable; D. Breit, Existence theory for
generalized Newtonian fluids; G. Buttazzo and B. Velichkov, The
spectral drop problem; D. Chae, On the vanishing theorems for the
discretely self-similar solutions to the Hall equations; F. Crispo and
P. Maremonti, A high regularity result of solutions to a modified
p-Navier-Stokes system; R. Farwig, C. Simader, H. Sohr, and
W. Varnhorn, General properties of the Helmholtz decomposition in
spaces of Lq-type; E. Feireisl and Y. Sun, Conditional regularity of
very weak solutions to the Navier-Stokes-Fourier system; F. Flandoli,
Possible effect of noise on stretching mechanism; G. P. Galdi and C. R.
Grisanti, On the plane steady-state flow of a shear-thinning liquid past
an obstacle in the singular case; V. Georgiev and A. R. Giammetta,
Sectorial Hamiltonians without zero resonance in one dimension;
Z. Grujić, Vortex stretching and anisotropic diffusion in the 3D
Navier-Stokes equations; P. Kaplický, On Lq estimates for planar
flows up to boundary; B. Ducomet and S. Nečasová, Non equilibrium
diffusion limit in a barotropic radiative flow; R. Rautmann,
Decomposition of the homogeneous space Ŵ1,2 with respect to the
Dirichlet form 〈∇u,∇v〉 and applications; S. Rionero, Convection
in ternary porous layers with depth-dependent permeability and
viscosity; F. Miranda and J. F. Rodrigues, On a variational inequality
for incompressible non-Newtonian thick flows; E. Molitor and
M. Růžička, On inhomogeneous p-Navier–Stokes systems; Y. Shibata,
On the global well-posedness of some free boundary problem for a
compressible barotropic viscous fluid flow; V. A. Solonnikov, On a
free boundary problem of magnetohydrodynamics for a viscous
incompressible fluid not subjected to capillary forces; A. F. Vasseur,
Relative entropy and contraction for extremal shocks of conservation
laws up to a shift.

Contemporary Mathematics, Volume 666

July 2016, approximately 401 pages, Softcover, ISBN: 978-1-4704-
1521-1, LC 2015036428, 2010 Mathematics Subject Classification:
35-06, 76-06; 35A01, 35B40, 35J60, 35K55, 35L70, 65N06, 76D05,
AMS members US$86.40, List US$108, Order code CONM/666
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New Publications Offered by the AMS

Discrete Mathematics and
Combinatorics

Selected Works of
Richard P. Stanley

Patricia Hersh, North Carolina
State University, Raleigh, NC,
Thomas Lam, University of
Michigan, Ann Arbor, MI, Pavlo
Pylyavskyy, University of
Michigan, Ann Arbor, MI, and
Victor Reiner, University of
Minnesota, Minneapolis, MN,
Editors

Richard Stanley’s work in combinatorics revolutionized and reshaped
the subject. Many of his hallmark ideas and techniques imported from
other areas of mathematics have become mainstays in the framework
of modern combinatorics. In addition to collecting several of Stanley’s
most influential papers, this volume also includes his own short
reminiscences on his early years, and on his celebrated proof of The
Upper Bound Theorem.

Contents: The early years; How the upper bound conjecture
was proved; Theory and application of plane partitions: Part
1; Theory and application of plane partitions. Part 2; Modular
elements of geometric lattices; Supersolvable lattices; Linear
homogeneous diophantine equations and magic labelings of
graphs; Acyclic orientations of graphs; Combinatorial reciprocity
theorems; The upper bound conjecture and Cohen-Macaulay rings;
Combinatorial reciprocity theorems; Binomial posets, Möbius
inversion, and permutation enumeration; Eulerian partitions of a
unit hypercube, voir note ci-après; Hilbert functions of graded
algebras; The number of faces of a simplicial convex polytope;
Differential posets; Weyl groups, the hard Lefschetz theorem,
and the Sperner property; Two combinatorial applications of the
Aleksandrov-Fenchel inequalities; Linear diophantine equations and
local cohomology; Some aspects of groups acting on finite posets;
with A. Björner and A. Garsia, An introduction to Cohen-Macaulay
partially ordered sets; An introduction to combinatorial commutative
algebra; On the number of reduced decompositions of elements of
Coxeter groups; A baker’s dozen of conjectures concerning plane
partitions; Unimodality and Lie superalgebras; Two poset polytopes;
GeneralizedH-vectors, intersection cohomology of toric varieties,
and related results; Differentiably finite power series; Log-concave
and unimodal sequences in algebra, combinatorics, and geometry;
Some combinatorial properties of Jack symmetric functions;
Subdivisions and localh-vectors; with S. Billey and W. Jokusch, Some
combinatorial properties of Schubert polynomials; with S. Fomin,
Schubert polynomials and the nilCoxeter algebra; Flag f -vectors and
the cd-index; A symmetric function generalization of the chromatic
polynomial of a graph; Irreducible symmetric group characters of
rectangular shape; Increasing and decreasing subsequences and their
variants; Promotion and evacuation; A conjectured combinatorial
interpretation of the normalized irreducible character values of the
symmetric group.

Collected Works, Volume 25

August 2016, approximately 783 pages, Hardcover, ISBN: 978-1-4704-
1682-9, LC 2016006716, 2010 Mathematics Subject Classification:
05A15, 05B35, 05Exx, 06A07, 06A11, 13F55, 52B05, 52B20, 52B22,
52C35, AMS members US$128, List US$160, Order code CWORKS/25

The Mathematical
Legacy of Richard
P. Stanley

Patricia Hersh, North Carolina
State University, Raleigh, NC,
Thomas Lam, University of
Michigan, Ann Arbor, MI, Pavlo
Pylyavskyy, University of
Minnesota, Minneapolis, MN,
and Victor Reiner, University
of Minnesota, Minneapolis, MN,
Editors

Richard Stanley’s work in combinatorics revolutionized and reshaped
the subject. His lectures, papers, and books inspired a generation of
researchers. In this volume these researchers explain how Stanley’s
vision and insights influenced and guided their own perspectives on
the subject. As a valuable bonus, this book contains a collection of
Stanley’s short comments on each of his papers.

This book may serve as an introduction to several different threads
of ongoing research in combinatorics as well as giving historical
perspective.

Contents: R. P. Stanley, Publications; C. A. Athanasiadis, A survey
of subdivisions and local h-vectors; M. Beck, Stanley’s major
contributions to Ehrhart theory; L. J. Billera, “Even more intriguing,
if rather less plausible...” Face numbers of convex polytopes; S. C.
Billey and P. R. W. McNamara, The contributions of Stanley to the
fabric of symmetric and quasisymmetric functions; A. Björner,
“Let ∆ be a Cohen-Macaulay complex . . .”; F. Brenti, Stanley’s work
on unimodality; P. Diaconis, Five stories for Richard; A. Garsia,
J. Haglund, G. Xin, and M. Zabrocki, Some new applications
of the Stanley-Macdonald Pieri rules; I. M. Gessel, A historical
survey of P -partitions; I. P. Goulden and D. M. Jackson, Transitive
factorizations of permutations and geometry; T. Hibi, Stanley’s
influence on monomial ideals; M. Hochster, Cohen-Macaulay
varieties, geometric complexes, and combinatorics; C. Krattenthaler,
Plane partitions in the work of Richard Stanley and his school;
C. Lenart, Combinatorial representation theory of Lie algebras.
Richard Stanley’s work and the way it was continued; J. Propp,
Lessons I learned from Richard Stanley; A, Schilling, Richard Stanley
through a crystal lens and from a random angle; J. Shareshian and
M. L. Wachs, From poset topology to q-Eulerian polynomials to
Stanley’s chromatic symmetric functions; P. Śniady, Stanley character
polynomials; S. Sundaram, Some problems arising from partition
poset homology.

August 2016, approximately 352 pages, Hardcover, ISBN: 978-1-4704-
2724-5, LC 2016004438, 2010 Mathematics Subject Classification:
05A15, 05B35, 05Exx, 06A07, 06A11, 13F55, 52B05, 52B20, 52B22,
52C35, AMS members US$47.20, List US$59, Order code MBK/100
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New AMS-Distributed Publications

Probability and Statistics

Probability on Algebraic
and Geometric
Structures

Gregory Budzban, Southern Illinois
University, Carbondale, IL, Harry
Randolph Hughes, Southern
Illinois University, Carbondale, IL,
and Henri Schurz, Southern Illinois
University, Carbondale, IL, Editors

This volume contains the proceedings of the International Research
Conference “Probability on Algebraic and Geometric Structures”, held
from June 5–7, 2014, at Southern Illinois University, Carbondale, IL,
celebrating the careers of Philip Feinsilver, Salah-Eldin A. Mohammed,
and Arunava Mukherjea.

These proceedings include survey papers and new research on a
variety of topics such as probability measures and the behavior of
stochastic processes on groups, semigroups, and Clifford algebras;
algebraic methods for analyzing Markov chains and products of
random matrices; stochastic integrals and stochastic ordinary, partial,
and functional differential equations.

Contents: A. Anckar and G, Högnäs, The fine structure of the
stationary distribution for a simple Markov process; D. Bell,
Superdegenerate hypoelliptic differential operators; G. Budzban and
A. Mukherjea, Some remarks on the convolution equation µ ∗ β = µ
and product semigroups; S. Chakraborty, Limit distributions of
products of i.i.d. random 2x2 stochastic matrices: An open problem;
A. Cosso, C. Di Girolami, and F. Russo, Calculus via regularizations
in Banach spaces and Kolmogorov-type path-dependent equations;
P. Feinsilver, Matrices with zero row sums, tree theorems and Markov
chain on trees; P. Graczyk and P. Sawyer, Convolution of orbital
measures on symmetric spaces: A survey; G. Högnäs and B. Jung,
Exit times for some autoregressive processes with non-Gaussian
noise distributions; I. Kemajou-Brown, Brief history of optimal
control theory and some recent developments; J. Kocik, Krawtchouk
matrices, Feynman path integral and the split quaternions;
R. Léandre, The Itô-Stratonovich formula for an operator of order
four; C. R. E. Raja and R. Schott, Random walks on motion groups;
H. Schurz and A. Talafha, Existence, uniqueness, and energy of
modified stochastic sine-Gordon equation with multiplicative noise
on one-dimensional domain; L. Siriwardena and H. R. Hughes,
Squared Bessel process with delay; G. S. Staples, Kravchuk matrices
and induced operators on Clifford algebras.

Contemporary Mathematics, Volume 668

July 2016, 221 pages, Softcover, ISBN: 978-1-4704-1945-5, LC
2015039277, 2010 Mathematics Subject Classification: 05C50, 15A66,
49N90, 54C40, 60B15, 60G50, 60H07, 60H15, 60H30, 60J05, AMS

members US$86.40, List US$108, Order code CONM/668

New AMS-Distributed
Publications

Analysis

Handbook of
Teichmüller Theory:
Volume VI

Athanase Papadopoulos,
Université de Strasbourg, France,
Editor

This volume is the sixth in a series dedicated
to Teichmüller theory in a broad sense,
including various moduli and deformation

spaces, and the study of mapping class groups.

It is divided into five parts:

• Part A: The metric and the analytic theory
• Part B: The group theory
• Part C: Representation theory and generalized structures
• Part D: The Grothendieck–Teichmüller theory
• Part E: Sources

The topics surveyed include Grothendieck’s construction of the
analytic structure of Teichmüller space, identities on the geodesic
length spectrum of hyperbolic surfaces (including Mirzakhani’s
application to the computation of Weil-Petersson volumes), moduli
spaces of configurations spaces, the Teichmüller tower with the
action of the Galois group on dessins d’enfants, and several other
actions related to surfaces. The last part contains three papers by
Teichmüller’s famous paper Extremale quasikonforme Abbildungen
und quadratische Differentiale.

The handbook is addressed to researchers and to graduate students.

This item will also be of interest to those working in geometry and
topology.

A publication of the European Mathematical Society. Distributed
within the Americas by the American Mathematical Society.

IRMA Lectures in Mathematics and Theoretical Physics, Volume
27

May 2016, 652 pages, Hardcover, ISBN: 978-3-03719-161-3, 2010
Mathematics Subject Classification: 30-00, 32-00, 57-00, 32G13, 32G15,
30F60; 11F06, 11F75, 14D20, 11G32, AMS members US$86.40, List
US$108, Order code EMSILMTP/27
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New AMS-Distributed Publications

The creators of MathJobs.Org welcome you to:

MathPrograms.Org

Announcing...

Service is FREE to applicants. 

Institutions pay annually for 
one program or for multiple 
programs.

Receive, read, rate, and 
respond to electronic 

applications for your 
mathematical sciences 

programs, such as undergraduate summer 
research programs and travel grant 
competitions.

Customize your settings and control the 
application form; also set secure access for 
the admissions committee.

Enter program announcements for public 
display.

Download data to personal computers for 
use in word processing and spreadsheets or 
as a full permanent storage fi le.

Geometry and Topology

Higher-Dimensional
Generalized Manifolds:
Surgery and
Constructions

Alberto Cavicchioli, Università
degli Studi di Modena e Reggio
Emilia, Italy, Friedrich Hegenbarth,
Univerità degli Studi di Milano, Italy,
and Dušan Repovš, University of
Ljubljana, Slovenia

Generalized manifolds are a most fascinating subject to study. They
were introduced in the 1930s, when topologists tried to detect
topological manifolds among more general spaces. (This is now called
the manifold recognition problem.) As such, generalized manifolds
have served to enhance our understanding of the nature of genuine
manifolds. However, it soon became more important to study the
category of generalized manifolds itself.

A breakthrough was made in the 1990s, when several topologists
discovered a systematic way of constructing higher-dimensional
generalized manifolds, based on advanced surgery techniques. In
fact, the development of controlled surgery theory and the study of
generalized manifolds developed in parallel. In this process, earlier
studies of geometric surgery turned out to be very helpful.

Generalized manifolds will continue to be an attractive subject to
study, for there remain several unsolved fundamental problems.
Moreover, they hold promise for new research, e.g. for finding
appropriate structures on these spaces which could bring to
light geometric (or even analytic) aspects of higher-dimensional
generalized manifolds.

This is the first book to systematically collect the most important
material on higher-dimensional generalized manifolds and controlled
surgery. It is self-contained and its extensive list of references reflects
the historic development. The book is based on the authors’ graduate
courses and seminars, as well as their talks given at various meetings,
and is suitable for advanced graduate students and researchers in
algebraic and geometric topology.

This item will also be of interest to those working in algebra and
algebraic geometry.

A publication of the European Mathematical Society (EMS). Distributed
within the Americas by the American Mathematical Society.

EMS Series of Lectures in Mathematics, Volume 23

May 2016, 154 pages, Softcover, ISBN: 978-3-03719-156-9, 2010
Mathematics Subject Classification: 57P05, 57P10, 57P99, 57R65,
57R67; 18F15, 19J25, 57N15, 57N60, 57N65, AMS members

US$30.40, List US$38, Order code EMSSERLEC/23
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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.
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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. 844

October 8–9 Denver, Colorado p. 845

October 28–30 Minneapolis, Minnesota p. 849

November 12–13 Raleigh, North Carolina p. 854

––––––––  2017  ––––––––
January 4–7 Atlanta, Georgia p. 855

March 10–12 Charleston, South Carolina  p. 858

April 1–2 Bloomington, Indiana p. 859

April 22–23 Pullman, Washington p. 859

May 6–7 New York, New York p. 860

July 24–28 Montréal, Quebec, Canada p. 860

September 9–10 Denton, Texas p. 860

September 16–17 Buffalo, New York p. 861

September 23–24 Orlando, Florida p. 861

November 4–5        Riverside, California             p. 861

 ––––––––  2018  ––––––––
January 10–13 San Diego, California p. 861

March 24–25 Columbus, Ohio p. 862

April 14–15 Portland, Oregon p. 862

April 14–15 Nashville, Tennessee p. 862

April 21–22 Boston, Massachusetts p. 862

June 11–14 People's Republic of China    p. 862

 ––––––––  2019  ––––––––

January 16–19 Baltimore, Maryland p. 863

March 29–31 Honolulu, Hawaii p. 863 
––––––––  2020  ––––––––

January 15–18 Denver, Colorado p. 863

 ––––––––  2021  ––––––––

January 6–9 Washington, DC  p. 863

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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Meetings & Conferences of the AMS

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: July 19, 2016

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 (Code: SS 
12A), Thomas Lam, University of Michigan.

Autonomous and Non-autonomous Discrete Dynamical 
Systems with Applications (Code: SS 2A), M.R.S. Kulenović  
and O. Merino, University of Rhode Island.

Combinatorial Aspects of Nilpotent Orbits (Code:  
SS 18A), Anthony Iarrobino, Northeastern University, 
Leila Khatami, Union College, and Julianna Tymoczko, 
Smith College.

Combinatorics, at the Crossroads of Algebra, Geometry, 
and Topology (Code: SS 11A), Ivan Martino, University of 
Fribourg (Switzerland), and Alexander I. Suciu, North-
eastern University.

Convex Cocompactness (Code: SS 14A), Tarik Aougab 
and Sara Maloni, Brown University.

Decomposing 3-manifolds (Code: SS 8A), Tao Li, Boston 
College, and Scott Taylor, Colby College.

Financial Mathematics (Code: SS 13A), Maxim Bichuch, 
Johns Hopkins University, and Stephan Strum and Xuwei 
Yang, Worcester Polytechnic Institute.

Geometric Aspects of Harmonic Analysis (Code: SS 6A), 
Matthew Badger and Vasileios Chousionis, University of 
Connecticut.

Geometric Group Theory (Code: SS 4A), Charles Cun-
ningham, Bowdoin College, Moon Duchin, Tufts Univer-
sity, and Jennifer Taback, Bowdoin College.

http://www.ams.org/meetings/
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Geometry of Nilpotent Groups (Code: SS 5A), Moon 
Duchin, Tufts University, Jennifer Taback, Bowdoin Col-
lege, and Peter Wong, Bates College.

Mathematics and Statistics Applied to Biology and Re-
lated Fields (Code: SS 7A), Meredith L. Greer, Bates College.

New Developments in Graphs and Hypergraphs (Code: 
SS 16A), Deepak Bal and Jonathan Cutler, Montclair State 
University, and Jozef Skokan, London School of Econom-
ics.

Noncommutative Ring Theory and Noncommutative Al-
gebra (Code: SS 1A), Jason Gaddis, Wake Forest University, 
and Manuel Reyes, Bowdoin College.

Nonlinear Partial Differential Equations in Material 
Science and Mathematical Biology (Code: SS 3A), Leonid 
Berlyand, Pennsylvania State University, Dmitry Golo-
vaty, University of Akron, and Alex Misiats, New York 
University.

Nonlinear Waves and Dynamical Systems (Code: SS 9A), 
Christopher Chong, Bowdoin College.

Plethysm and Kronecker Products in Representation 
Theory (Code: SS 17A), Susanna Fishel, Arizona State 
University, and Sheila Sundaram, Pierrepont School.

Topological Phases of Matter and Quantum Computa-
tion (Code: SS 15A), Paul Bruillard and Carlos Ortiz, Pacific 
Northwest National Laboratory, and Julia Plavnik, Texas 
A&M University.

Undergraduate Research (Code: SS 10A), 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.
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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.

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.

Accommodations
Participants should make their own arrangements di-
rectly with the hotel of their choice. Special discounted 
rates were negotiated with the hotels listed below. Rates 
quoted do not include the Colorado state and local taxes 
(14.75 percent). Participants must state that they are with 
the American Mathematical Society (AMS) Meeting at 
University of Denver 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.

Courtyard by Marriott Denver Cherry Creek, 1475 S. 
Colorado Boulevard, Denver, CO, 80222; 303-757-8797; 
www.courtyardcherrycreek.com/. Rates are US$119 
per night for a single or double occupancy room. Ameni-
ties include complimentary high-speed Wi-Fi in public 
areas and guest rooms, business center, heated indoor 
pool and whirlpool, fitness center, in-room microwave 
and refrigerator, and on-property restaurant, The Bistro, 
offering evening room service. This property is located ap-
proximately 2 miles from campus. Cancellation and early 
check-out policies vary and penalties exist at this property; 
be sure to check when you make your reservation. The 
deadline for reservations at this rate is August 31, 2016.

Fairfield Inn and Suites by Marriott Denver Cherry 
Creek, 1680 South Colorado Boulevard, Denver, CO, 
80222; 303-691-2223; www.marriott.com/hotels/
travel/denfi-fairfield-inn-and-suites-denver-
cherry-creek/. Rates are US$112 per night for a single 
occupancy, king bedroom or double bedroom and US$127 
per night for a single occupancy king suite bedroom. Ame-
nities include complimentary hot buffet breakfast, compli-
mentary high-speed Wi-Fi, indoor pool, fitness center, and 
business center. This property is located approximately 
2 miles from campus. Cancellation and early check-out 
policies vary and penalties exist at this property; be sure 

to check when you make your reservation. The deadline 
for reservations at a reduced rate is September 14, 2016.

Hampton Inn and Suites by Hilton Denver- Cherry 
Creek, 4150 E. Kentucky Ave, Glendale,CO 80246; 303-
692-1800; hamptoninn3.hilton.com/en/hotels/ 
colorado/hampton-inn-and-suites-denver-cherry-
creek-DENCCHX/index.html/. Rates are US$149 per 
night for single or double occupancy rooms. Amenities 
include complimentary hot breakfast, free high-speed Wi-
Fi, fitness room, indoor pool, and business center. This 
property is located approximately 3 miles from campus. 
Cancellation and early check-out policies vary and penal-
ties exist at this property; be sure to check when you make 
your reservation. The deadline for reservations at this rate 
is September 7, 2016.

Hyatt Place Denver Cherry Creek, 4150 East Mis-
sissippi Avenue, Glendale, CO; 303-782-9300; www. 
denvercherrycreek.place.hyatt.com/en/hotel/
home.html/. Rates are US$115 per night for a single 
occupancy room. Amenities include a complimentary hot 
breakfast, complimentary high-speed Wi-Fi, fitness center, 
on-site Coffee to Cocktails bar and business center. This 
property is located approximately 2 miles from campus. 
Cancellation and early check-out policies vary and penal-
ties exist at this property; be sure to check when you make 
your reservation. The deadline for reservations at this rate 
is September 22, 2016.

La Quinta Inn Denver Cherry Creek, 1975 South Colo-
rado Boulevard, Denver, CO, 80222; 303-758-8886; www.
laquintadenvercherrycreek.com/. Rates are US$89 
per night for a room with two double beds or for a room 
with one king bed, this rate is applicable for single or 
double occupancy, with no additional charges for up to 
four guests in the room. Amenities include complimentary 
Bright Side breakfast and complimentary high-speed Wi-
Fi. This property is located approximately 1.5 miles from 
campus. Cancellation and early check-out policies vary and 
penalties exist at this property; be sure to check when you 
make your reservation. The deadline for reservations at 
this rate is September 16, 2016.

Food Services
On Campus: The University has several retail dining 
outlets on campus, please see https://dudining. 
sodexomyway.com/dining-choices/retail.html/. 

Off Campus: Denver offers a variety of restaurants, 
many near the university, especially on University Bou-
levard and along East Evans Avenue. The following is a 
short list. For a more extensive list, see www.denver.org/
restaurants/denver-dining/. 

University Boulevard
Asbury Provisions, 2043 S. University Blvd., (303) 282-

5485, www.asburyprovisions.com; craft beers, comfort 
food. Opens at 4:00 pm.

Ali Baba Grill, 2060 S. University Blvd., (303) 282-5008, 
www.alibabagrill.com; Lebanese and Persian cuisine.

Blackjack Pizza, 2443 S. University Blvd, (303) 722-5222, 
www.blackjackpizza.com; pizza.

Bruegger’s Bagels, 2000 S University Blvd., (303) 777-
7600, www.brueggers.com/; bagels, sandwiches. 
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Crimson and Gold Tavern, 2017 S. University Blvd., 
(720) 379-5454, www.candgdenver.com; American pub 
food; sports bar. 

Deli Zone, 2439 S. University Blvd., (303) 927-6304 
delizone.com; breakfast, deli.

Ginza Sushi and Grill, 2104 S. University Blvd., 
(303) 778-1111, www.ginzadenver.com/lunch.
php?key=lunch&cat=lunchbento; Japanese.

Jason’s Thai Asian Bistro, 2022 S. University Blvd., (303) 
777-0348, www.jasonsthai.com; Chinese, Thai, Sushi.

Mustard’s Last Stand, 2081 S. University Blvd., (303) 
444-5841, mustardslaststandcolorado.com; hot dogs, 
burgers.

The Pioneer, 2401 S University Blvd., (720) 536-4802, 
thepioneerbar.com; Mexican, American, Bar.

Pita Fresh, 2075 S. University Blvd., (303) 955-8711, 
Sandwiches. Lebanese, Mediterranean, halal.

South Philly Cheese Steaks, 2070 S. University Blvd., 
(720) 328-0018, yojeet.com; sandwiches. 

Starbucks, 2000 S University Blvd., (303) 733-9377, 
www.starbucks.com/; coffee.

Wendy’s, 2485 S University Blvd., (720) 570-7921,  
locations.wendys.com; fast food, burgers.

E. Evans Avenue
Anthony’s Pizza and Pasta, 1628 E. Evans, (303) 744-

3137, www.anthonyspizzaandpasta.com; Pizza; Italian. 
Einstein Bros. Bagels, 1213 E. Evans, (303) 722-9300, 

locations.einsteinbros.com/co/denver/1213-e-
evans-ave.html; bagels, sandwiches.

Illegal Pete’s. 1744 E Evans, (720) 974-2198, www. 
illegalpetes.com; Mexican, fast food, local chain.

Jelly U Café, 1700 E. Evans, (720) 596-4108,  
eatmorejelly.com; American, serves breakfast, salads, 
sandwiches.

Jerusalem Restaurant, 1890 E. Evans, (303) 777-8828, 
www.jerusalemrestaurant.com; Mediterranean, Middle 
Eastern. 

Kaladi Brothers Coffee Roasters, 1730 E. Evans, (720) 
570-2166, kaladicoffee.com; Coffee.

Noodles and Company, 1737 E. Evans, (303) 722-
1912, www.noodles.com/locations/university-of- 
denver/; counter-serve chain serving international noodle 
and pasta dishes. 

Pete’s University Café ,  2345 E. Evans, (303) 
733-7376,  w w w . p e t e s r e s t a u r a n t s . c o m / 
PetesUniversityParkCafe.html; American, serves 
breakfast and lunch.

Spanky’s Urban Roadhouse, 1800 E. Evans, (303) 733-
6886, www.spankysur.com; American, upscale pub fare.

Snarf’s Sandwiches, 1729 E .Evans, (303) 777-1664, 
eatsnarfs.com; regional chain sandwich shop.

Twisters Restaurant, 1535 E. Evans, 303) 722-2175, www.
mytwisters.com;burgers and burritos.

Registration and Meeting 
Information
Advanced Registration: Advanced registration for this 
meeting opens on August 1st. Advanced registration fees 
will be US$59 for AMS members, US$85 for nonmembers, 

and US$10 for students, unemployed mathematicians, and 
emeritus members.

On-site Information and Registration: All meeting ac-
tivities, including the registration desk, AMS book exhibit, 
coffee service, all Invited Addresses, Special Sessions, and 
Contributed Paper Sessions, will take place in Sturm Hall. 
For further information on building locations, a campus 
map is available at www.du.edu/utilities/maps/. 

The registration desk will be open on Saturday, October 
8, 7:30 am–4:00 pm and Sunday, October 9, 8:00 am–12:00 
pm. The same fees apply for on-site registration, as for 
advanced registration. Fees are payable on-site via cash, 
check, or credit card.

Other Activities
Book Sales: Stop by the on-site AMS bookstore to review 
the newest publications and take advantage of exhibit dis-
counts and free shipping on all on-site orders! AMS mem-
bers 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

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 wish 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. 

Local Information and Maps
This meeting will take place on the campus of the Uni-
versity of Denver. Campus maps can be found at www.
du.edu/utilities/maps/. Information about the Univer-
sity of Denver mathematics department can be found at 
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www.du.edu/nsm/departments/mathematics/. Please 
visit the University of Denver website at www.du.edu/ for 
additional information about the campus.

Please watch the AMS website at www.ams.org/meet-
ings/sectional/sectional.html for additional infor-
mation on this meeting. 

Parking
Information about parking on campus can be found here: 
www.du.edu/parking/. A parking map can be found here: 
www.du.edu/media/documents/maps/map-parking.
pdf. 

Travel
The campus of the University of Denver is located in the 
Denver Metropolitan area. The address is 199 S. University 
Blvd, Denver, CO 80208. It lies just south and west of the 
intersection of I-25 and University Boulevard. The airport 
is northeast of the city center. 

By Air: Denver International Airport (DEN) is served 
by most major airlines. Please visit the airport's web site 
for a list, as well as terminal maps and information about 
ground transportation: www.flydenver.com/. 

There are several options available for transportation 
to/from the airport. 

Car Rental: All major car rental companies serve the 
Denver International Airport. The rental agencies provide 
courtesy shuttle service to and from Jeppesen Terminal 
on Level 5, Island 4, outside doors 505-513 (east side) and 
504-512 (west side). 

Hertz is the official car rental company for the meet-
ing. 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): 
CV#04N30006. You can also 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.

Public Transportation is available via Denver's Regional 
Transportation (RTD) system. The Denver Airport Station 
(Light Rail/Buses) is on Level 1 of the airport's Transit 
Center. Baggage Claim is located on Level 5 of the Jeppe-
sen Terminal. Follow the signs to the Transit Center, and 
take the escalator down to Level 1. See www.rtd-denver.
com/a-line-airport.shtml for more information. 

Please plan ahead if you wish to use public transporta-
tion. There is a trip planner at www.rtd-denver.com/, and 
you may also call (303) 299-6000 for assistance. The fare 
for all trips by bus or light rail to and from the airport is 
currently US$9.00.

To get to the University of Denver via Light Rail, take 
the University of Colorado A train to Union Station, then 
change to the E train and stop at the University of Denver 
station. This trip will take a little more than an hour, and 
the rail station is at the northern end of campus. 

Shuttles
SuperShuttle, 7500 E. 41st Avenue, Denver, CO 80216, 
1-800-BLUE-VAN or (303) 370-1300. Book online at www.

supershuttle.com/Locations/DenverDEN. A one-way 
trip to the University is currently US$26.00. 
Other shared ride services are listed on the Denver 
International Aiport's page at www.flydenver.com/ 
parking_transit/transit/shared-vans. 

Taxis
Taxis are available at Jeppesen Terminal, Level 5, Island 
1, outside Doors 505, 507 and 511 (Terminal East), and 
Doors 506, 510 and 512 (Terminal West). Taxi fare to 
downtown Denver will cost an average of US$60.00, plus 
a $4.57 airport access fee. 
To call a taxi from campus: 

Metro Taxi (303) 333-3333 
Yellow Cab (303)777-7777

Driving Directions:
The University of Denver is easily accessible from I-25, 
the main route running through the Denver metro area 
north/south. The campus lies just south and west of the 
intersection of I-25 and University Boulevard.

Driving Directions from Denver International Airport: 
Upon leaving the airport, take Pena Boulevard to I-70 West 
(exit to the left), and then continue on I-70 to I-25 South, 
which will be Exit 274. Take I-25 to University Blvd (Exit 
205), and turn right (south) on University Blvd. 

The campus runs along the right-hand (west) side of 
University Boulevard., between Buchtel Boulevard. and 
Harvard Avenue.

From the south: Take I-25 north and take the University 
Boulevard exit (Exit 205). Turn left onto South University 
Boulevard and drive south approximately 0.1 miles.

From the north: Take I-25 south toward Colorado 
Springs. Take the University Boulevard exit (Exit 205). Turn 
right onto South University Boulevard and drive south ap-
proximately 0.1 miles.

Local Transportation
Denver has a good public transportation system, please 
see www.denver.org/about-denver/transportation/
public-transportation/.

The University of Denver station, which is located at 
1901 E. Buchtel Boulevard (Buchtel and University) is 
served by the Denver Light Rail system (www.rtd-denver.
com/lightrail.shtml). The station is on the E/F/H lines. 
The #24 bus also stops there. This bus travels up and 
down University Boulevard. The station is approximately 
a ten-minute walk from the center of campus.

Weather
The average high temperature for October is approxi-
mately 66 degrees Fahrenheit, and the average low is 
approximately 33 degrees Fahrenheit. Visitors should 
check weather forecasts in advance of their arrival and 
be prepared to dress in layers. Denver has an arid climate 
with little annual precipitation, which results in sunny 
days and cold nights. Take note of the city of Denver's 
"High Altitude Tips" at www.denver.org/about-denver/
facts-info/high-altitude-tips/. 
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Social Networking:
Attendees and speakers 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/
content/visas/english.html and travel.state.
gov/content/visas/english/general/all-visa-
categories.html If you need a preliminary conference 
invitation in order to secure a visa, please send your re-
quest to mac@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 to be considered complete. Please visit 
the websites above for the most up-to-date information.

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 Bohemian 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 ab-
stract 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 Wiscon-
sin–LaCrosse.

Combinatorial Representation Theory (Code: SS 5A), Mi-
chael Chmutov, University of Minnesota, Tom Halverson, 
Macalester College, and Travis Scrimshaw, University of 
Minnesota.
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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 
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 and Alexander Zupan.

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.

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 the local and state taxes, which at the time 
of publication were 9.75 percent state tax, 3.125 percent 
city tax, and .3 percent county tax. Participants must state 
that they are with the American Mathematical Society 
(AMS) 2016 Fall Central Sectional Meeting at the Uni-
versity of St. Thomas 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.

Crowne Plaza Minneapolis Downtown Northstar, 618 
Second Ave South Minneapolis, MN 55402; 612-338-2288; 
www.cpminneapolis.com/index.asp Rates are US$109 
per night for a single or double occupancy room. Ameni-
ties include on-site restaurants Cafe Northstar and Krona 
Bar and Grill, in-room dining, fitness center, and business 
center. This property is located .5 miles from campus. 
Cancellation and early check-out policies vary and penal-
ties exist at this property; be sure to check when you make 
your reservation. The deadline for reservations at this rate 
is September 28, 2016.

Doubletree Suites by Hilton Minneapolis, 1101 La-
Salle Avenue, Minneapolis, MN, 55403; 612-332-6800; 
doubletree3.hilton.com/en/hotels/minnesota/
doubletree-suites-by-hilton-hotel-minneapolis-
MSPLSDT/index.html Rates are US$135 per night for 
a single or double occupancy room. This is an all-suite 
property, featuring separate sleeping and living spaces. 
Amenities include in-room mini-refrigerator and micro-
wave; complimentary high-speed Wi-Fi in first floor public 
areas; on-site restaurant, Lot 57; Starbucks on property; 
fitness center; and business center. This property is lo-
cated across the street from the campus. Cancellation 
and early check-out policies vary and penalties exist 
at this property; be sure to check when you make your 
reservation. The deadline for reservations at this rate is 
September 27, 2016.

Doubletree By Hilton Minneapolis—Park Place, 
1500 Park Place Blvd., Minneapolis, MN, 55416; 952-
542-8600; doubletree3.hilton.com/en/hotels/ 
minnesota/doubletree-by-hilton-hotel- 
minneapolis-park-place-MSPPHDT/index.html Rates 
are US$115 per night for a standard king or double room, 
single or double occupancy or US$155 per night for a suite, 
single or double occupancy. Amenities include complimen-
tary daily newspaper, complimentary high-speed Wi-Fi, fit-
ness center, indoor heated pool, on-site restaurant, Dover  
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Restaurant and Bar, complimentary parking, and business 
center. This property is located approximately 4 miles 
from campus. Cancellation and early check-out policies 
vary and penalties exist at this property; be sure to check 
when you make your reservation. The deadline for reserva-
tions at a reduced rate is October 6, 2016.

Hilton Minneapolis, 1001 Marquette Avenue, Minne-
apolis, MN, 55403; 612-376-1000; www3.hilton.com/en/
hotels/minnesota/hilton-minneapolis-MSPMHHH/
index.html Rates are US$129 per night for a single or 
double occupancy room, US$149 for a triple occupancy 
room, and US$169 for a quad occupancy room. Amenities 
include complimentary in-room high-speed Wi-Fi; on-site 
restaurant, Skywater Cuisine and Cocktails; fitness center; 
indoor pool and sauna; and business center. This property 
is located approximately .4 miles from campus. Cancella-
tion and early check-out policies vary and penalties exist 
at this property; be sure to check when you make your 
reservation. The deadline for reservations at this rate is 
September 27, 2016.

The Hotel Minneapolis, 215 4th Street South, 
Minneapolis, MN, 55401; 612-340-2000; w w w . 
m a r r i o t t . c o m / h o t e l s / t r a v e l / 
mspak-the-hotel-minneapolis-autograph-
collection/?scid=bb1a189a-fec3-4d19-a255-
54ba596febe2 Rates are US$89 per night for a king 
room with single occupancy or US$129 per night for a 
room with two queen beds with single occupancy. Ame-
nities include on-site restaurant, Restaurant Max, fitness 
center, lounge, and 24-hour room service. This property 
is located approximately .5 miles from campus. Cancella-
tion and early check-out policies vary and penalties exist 
at this property; be sure to check when you make your 
reservation. The deadline for reservations at this rate is 
October 7, 2016.

The Marquette Hotel, 710 Marquette Avenue, Minne-
apolis, MN, 55402; 612-333-4545; www3.hilton.com/en/
hotels/minnesota/the-marquette-hotel-MSPVIHH/
index.html Rates are US$139 per night for a room with 
two double beds or for a room with one king bed, this 
rate is applicable for single or double occupancy. Ameni-
ties include fitness room, on-site restaurant Basil's, on-
site lounge MARQ VII Lounge, and business center. This 
property is located approximately .5 miles from campus. 
Cancellation and early check-out policies vary and penal-
ties exist at this property; be sure to check when you make 
your reservation. The deadline for reservations at this rate 
is October 3, 2016.

Radison Blu, 35 South 7th St. Minneapolis, MN 55402; 
612-339-4900; https://www.radissonblu.com/en/
hotel-minneapolis Rates are US$159 per night for a
room with single or double occupancy. Amenities include,
complimentary high-speed Wi-Fi, in-room refrigerator,
fitness room, on-site restaurant, FireLake Grill House
and Cocktail Bar, and business center. This property is
located approximately .5 miles from campus. Cancella-
tion and early check-out policies vary and penalties exist
at this property; be sure to check when you make your
reservation. The deadline for reservations at this rate is
September 28, 2016.

Dining
The University of St. Thomas is located in the heart of 
Minneapolis, and there are many restaurants nearby. A 
few of the closer options are listed here.

Coffee
Angel Food Bakery & Coffee Bar, 86 S. 9th St, 612-238-

1425; coffee bar and bakery.
Starbucks, 1101 Lasalle Avenue, 612-492-2230,  

starbucks.com.
Sandwiches
Cosi, 80 S 8th St. #150, 612-332-5700, getcosi.com; 

Sandwiches and pizza made with flatbread.
D Brian's Deli, 800 Nicollet Mall #210, 612 455-1600, 

dbrians.com, deli, soup and salad.
Panera Bread, 809 Nicollet Mall, 612-338-9850,  

panerabread.com; bakery, sandwiches, Wi-Fi.
Potbelly Sandwich Shop, 80 S. 8th St., 612-332-1144, 

potbelly.com; counter-serve, made-to-order toasted 
sandwiches, salads.

Subway, 121 S. 8th St. #242, 612-333-1956, subway.
com. 

Which Wich Superior Sandwiches, 800 Nicollet Mall, 612-
284-5325, whichwich.com; design-your-own sandwiches.

American
8th Street Grill, 800 S. Marquette Ave #107, 612-349-

5717, 8thstreetgrillmn.com.
American Burger Bar, 825 Hennepin Ave., 612-345-

4487, americanburgerbar.com; burgers, craft beers.
CRAVE Restaurant, 825 Hennepin Ave., 612-332-1133, 

craveminneapolis.com; modern chain; an eclectic mix 
of American fare & sushi.

Dakota Jazz Club & Restaurant, 1010 Nicollet Mall, 
612-332-1010, dakotacooks.com;fine dining American,
music nightly.

Dave's Downtown Restaurant, 900 2nd Ave. S., 612-
339-8787, davesdowntown.com; local breakfast and lunch
spot.

Devil's Advocate, 89 S. 10th St., 612-843-2260,  
Devilsadvocatebar.com; upscale pub food.

Hell 's Kitchen, 80 S. 9th St. ,  612-332-4700,  
hellskitcheninc.com; quirky American restaurant with 
frequent live music.

Keys at the Foshay, 114 S. 9th St., 612-339-6399, 
keysfoshay.com; big plates of comfort food, breakfast, 
bakery.

Marin Restaurant & Bar, 901 Hennepin Ave., 612-252-
7000, marinrestaurant.com; elegant California/New 
American cuisine (duck breast/flatbreads).

Mission American Kitchen & Bar, 77 7th St. S., 612-339-
1000, missionamerican.com; American upscale comfort 
food. 

The News Room, 990 Nicollet Mall, 612-343-0073,  
thenewsroommpls.com; eclectic American, sports TV.

Rock Bottom Restaurant & Brewery, 825 Hennepin 
Ave., 612-332-2739, rockbottom.com; house beers and 
American pub fare.

UNION Restaurant, 731 Hennepin Ave., 612-455-6690, 
unionmpls.com; seafood, New American; opens at 3:00 
pm.
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Asian
Ling & Louie's Asian Bar and Grill, 921 Nicollet Mall, 

612-351-1234, lingandlouies.com; casual Asian res-
taurant.

Leeann Chin, 700 Nicollet Mall, 612-375-2763,  
leeannchin.com; fast food, Chinese.

Irish/English
Brit's Pub, 1110 Nicollet Mall, 612-332-8011, britspub.

com; English pub fare, fireplace.
The Local, 931 Nicollet Mall, 612-904-1000, the-local.

com; traditional Irish.
Indian
Bombay Bistro, 820 S. Marquette Ave, 612-312-2800, 

bombaybistromn.com; South Indian cuisine, with vegetar-
ian options & a daily lunch buffet.

Italian
Bucca di Beppo, 1204 Harmon Pl., 612-288-0138, 

bucadibeppo.com; Italian chain restaurant.
Zelo, 831 Nicollet Mall, 612-333-7000, zelomn.com; 

contemporary Italian.
Mexican
Chipotle Mexican Grill, 1040 Nicollet Mall, 612-659-

7955, chipotle.com; fast food Mexican.
Qdoba Mexican Grill, 50 S. 10th St., 612-339-5136, 

qdoba.com; fast food Mexican.
Miscellaneous
Hen House Eatery, 114 S. 8th St., 612-345-4664,  

henhouseeatery.com; American breakfast and lunch 
café, plus tapas.

The Melting Pot Minneapolis, 80 S. 9th St., 612-338-9900, 
meltingpot.com; fondue.

Steakhouse
Manny's Steakhouse, 825 S Marquette Ave., 612-339-

9900;  mannyssteakhouse.com. 
McCormick & Schmick's Seafood & Steaks, 800 Nicollet 

Mall, 612-338-3300, mccormickandschmicks.com.
Ruth's Chris Steak House, 920 2nd Ave. S., 612-672-

9000, ruthschris.com. Opens at 5:00 pm.

Registration and Meeting Information
Advanced Registration: Advanced registration for this 
meeting opens on August 1st. Advanced registration fees 
will be US$59 for AMS members, US$85 for nonmembers, 
and US$10 for students, unemployed mathematicians, and 
emeritus members.

On-site Information and Registration: The registration 
desk and AMS book sale and coffee service will be located 
in Opus Hall (MOH) nearby to Room 201. The Invited 
Addresses will be held in Murphy Hall (TMH). Special Ses-
sions and Contributed Paper Sessions will take place in 
Opus Hall (MOH) and Murphy Hall (TMH). Please look for 
additional information about specific room locations on 
the web and in the printed program. For further informa-
tion on building locations, campus maps are available at 
https://www.stthomas.edu/campusmaps/minneap-
oliscampus/.

The registration desk will be open on Friday, Oc-
tober 28, 1:30pm–5:00 pm and Saturday, September 
29, 7:30 am–4:30 pm. The same fees apply for on-site  

registration, as for advanced registration. Fees are payable 
on-site via cash, check, or credit card.

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.

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 wish to 
discuss with the AMS, please stop by the book exhibit.

Reception: The University of St. Thomas will graciously 
host a reception on Saturday evening in the School of Law 
(MSL), in the first floor atrium and second floor balcony, 
between 5:30 pm and 6:30 pm.

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. 

Local Information and Maps
This meeting will take place on the campus of the Uni-
versity of St. Thomas in Minneapolis, MN. Maps for the 
Minneapolis campus can be found at www.stthomas.
edu/campusmaps/minneapoliscampus/. Information 
about the Mathematics Department at the University 
of St. Thomas can be found at www.stthomas.edu/ 
mathematics/. Visit the University of St. Thomas website 
at www.stthomas.edu/ for additional information.
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Please watch the AMS website at www.ams.org/ 
meetings/sectional/sectional.html for updated 
information on this meeting. 

Parking
There is public parking available at the City of Minneapolis 
parking garage at 11th Street and Harmon Place, see www.
stthomas.edu/media/campusmaps/mpls2Dmap.pdf. The 
entrance to the garage is on 11th Street. The garage has an 
electronic pay-as-you-leave system. Payments can be made 
by cash or credit card. The rates are currently US$2.50 
for one hour, US$4.00 for two hours, etc., up to US$10.50 
for 24 hours. See www.parkme.com/lot/18264/11th- 
harmon-ramp-minneapolis-mn. Several other public park-
ing garages are identified on the interactive map at webapp.
stthomas.edu/campusmaps/?campus=mpls&lng=-
93.27783644199371&lat=44.973879908537015 
&maptype=UST&zoomlevel=17. 

Travel
This meeting will take place on the Minneapolis campus of 
the University of St. Thomas. The address is 1000 LaSalle 
Avenue, Minneapolis, MN 55403.

By Air: The Minneapolis–St. Paul International Airport 
(MSP) is served by thirteen commercial passenger airlines. 
There are two terminals accessed by different roads: Ter-
minal 1-Lindbergh and Terminal 2-Humphrey. For the list 
of airlines using each terminal, see www.mspairport.com/
airlines.aspx. Terminal 1 is located at 4300 Glumack 
Drive, St. Paul, MN 55111, and Terminal 2 is at 7150 Hum-
phrey Drive, Minneapolis, MN 55450. The home page of 
the airport's website is at www.mspairport.com. 

There are several options available for transporta-
tion to/from the airport. Please see https://www. 
mspairport.com/GroundTransportation.aspx. 

Public Transportation: Public transportation is avail-
able through Metro Transit (www.metrotransit.org), 
which provides Light Rail transit and public bus service 
throughout the Minneapolis–St. Paul metropolitan area. 

At Terminal 1, the Light Rail station (LRT) is located 
below the Transit Center, between the Blue and Red Park-
ing ramps. From the Tram Level (Level T, one level below 
baggage claim), take the tram to the Transit Center. After 
exiting the tram, follow the signs to the LRT, which is 
located 70 feet underground. 

At Terminal 2, the LRT is located on the north side of 
the Orange Parking ramp. From Level 1, take the elevator 
or escalator up to the Orange Ramp skyway and follow 
the signs to the station. 

The  LRT  B lue  L ine  map  i s  here :  w w w . 
metrotransit.org/blue-line-map. The Blue Line, 
which has stops at both airport terminals, goes directly 
to Nicollet Mall at 5th Street, about half a mile from the 
campus. The campus lies between 9th and 12th Streets, 
along LaSalle Avenue, which is roughly parallel to Nicollet 
Mall. The fare is US$2.25 during rush hours and US$1.75 
at other times. Trains run every 10 minutes during peak 
hours and every 15 minutes at other times of the day. 
The Light Rail takes approximately half an hour to reach  

downtown Minneapolis from the airport. Please check 
the full schedule at www.metrotransit.org if you plan 
to utilize this service. If you are staying at a nearby hotel, 
ascertain whether public transport will be convenient.

City bus service is provided through Metro Transit to 
Terminal 1 only. Route 54 goes to the airport. For fares 
and other information, please contact Metro Transit at 
(612) 373-3333. 24-hour automated bus information: 
(612) 341-4287. 

Shuttle: SuperShuttle, Call (800) BLUE VAN (258-3826), 
or book online at www.supershuttle.com/Locations/
MinneapolisStPaulMSP. At Terminal 1, there is a Su-
perShuttle counter in the Transit Center atrium, and in 
Terminal 2, there is a SuperShuttle kiosk in the Ground 
Transport Center, located on Level 1 of the Purple park-
ing ramp across from the terminal building. A one way 
trip to the downtown area near Nicollet Mall is currently 
US$16.00. 

Taxi: Taxi service is available from both terminals. At 
Terminal 1, taxi service is available from the Tram Level 
(T). Signs will direct you one level up to the taxi starter 
booth. At Terminal 2, taxi service is available from the 
Ground Transport Center, located on the ground level of 
the Purple parking ramp directly across from the termi-
nal building. Downtown Minneapolis is approximately 12 
miles from the airport, with fares averaging US$39–$49. 
A US$6.75 fare will be displayed on the Taxicab meter at 
the onset of your trip. This fee includes a US$2.50 flag 
drop and a US$4.25 airport access fee.

Car Rental: Most major rental car agencies have offices 
at the Minneapolis–St. Paul International Airport. At Ter-
minal 1-Lindbergh, these are located on the second and 
third levels between the Blue and Red parking ramps. Take 
the underground tram to the parking ramps, and then 
take an elevator to the second or third level. At Terminal 
2-Humphrey, the rental car agencies are located in the 
Ground Transport Center on the ground level of the Purple 
parking ramp, directly across from the terminal building.

Hertz is the official car rental company for the meet-
ing. 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): 
CV#04N30006. You can also 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.

Driving Directions
It is best to use your favorite travel website for driving to 
campus, however, the following directions are provided 
for your reference. 

Directions from Terminal 1-Lindbergh: Head south-
west on Glumack Drive and keep left at the fork. Merge 
onto MN-5 East toward St. Paul/Minneapolis. Stay on the 
right to take the exit for MN-55/MN-55W/MN-5W toward 
Minneapolis/Fort Snelling. In about 3/4 of a mile, merge 
onto MN-55W, staying left at the fork. Continue on to 
MN-62 W. Use the right two lanes to take the exit onto 
I-35W N. Keep left at the fork, and follow the signs for 
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Downtown I-94W. Use the right lane to continue on to 
MN-65. Take the downtown 11th Street/E. Grant Street 
exit and continue onto S. 11th Street to LaSalle Avenue. 
The campus will be on your right.

Terminal 2-Humphrey: Head southwest on Humphrey 
Drive, which will become E. 72nd Street. Follow the signs 
for I-494/MN-5. Take a right onto 34th Avenue S., and 
right again to merge onto I-494 W/MN-5W. Take exit 2B 
to MN-77N, and take the exit onto MN-62 W. Use the right 
two lanes to take the exit onto I-35W N. Keep left at the 
fork, and follow the signs for Downtown I-94W. Use the 
right lane to continue on to MN-65. Take the downtown 
11th Street/E. Grant Street exit and continue onto S. 11th 
Street to LaSalle Avenue. The campus will be on your right.

The University of St. Thomas lists general directions to 
the campus on their website here: www.stthomas.edu/
media/campusmaps/mplsdirections.pdf. They are 
reproduced below for your convenience.

From Points West: 
Option One: I-394 east to the I-394 downtown exit to 

12th Street North (Exit 9A) to LaSalle Avenue. Turn left on 
LaSalle Avenue to 11th Street. Turn left on 11th Street. The 
campus will be on your right. 

Option Two: I-94 east to the downtown exit to Fourth 
Street. Take Fourth Street to First Avenue. Turn right on 
First Avenue to 10th Street. Turn left on 10th Street to 
LaSalle Avenue. Turn right on LaSalle Avenue to 11th 
Street. Turn right on 11th Street. The campus will be on 
your right.

From Points East: I-94 west to the 11th Street exit (Exit 
233A) and turn left. Go west on 11th Street to LaSalle 
Avenue (one block past Nicollet Mall). The campus will 
be on your right.

From Points North: I-35W south to west I-94. Travel 
west on I-94 to the 11th Street exit (Exit 233A) and turn 
left. Go west on 11th Street to LaSalle Avenue (one block 
past Nicollet Mall). Cross LaSalle Avenue. The campus will 
be on your right. 

From Points South: I-35W north to the downtown exits 
to the 11th Street/E. Grant Street exit (Exit 16A), and turn 
left. Go west on 11th Street to LaSalle Avenue (one block 
past Nicollet Mall). Cross LaSalle Avenue. The campus will 
be on your right. 

Weather:
The average high temperature for October is approxi-
mately 52 degrees Fahrenheit and the average low is 35 
degrees Fahrenheit. Visitors should check the weather 
forecast before they begin their travel.

Social Networking:
Attendees and speakers 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/
content/visas/english.html and travel.state.
gov/content/visas/english/general/all-visa-
categories.html If you need a preliminary conference 
invitation in order to secure a visa, please send your re-
quest to mac@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 to be considered complete. Please visit 
the websites above for the most up-to-date information.

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
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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, Title to be an-

nounced.
Gaven J. Martin, Massey University, Title to be an-

nounced.
Jason Metcalfe, University of North Carolina at Chapel 

Hill, Local Energy Decay for the Wave Equation.
Agnes Szanto, 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.

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.

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.

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
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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  
announced (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  

announced (AMS Colloquium Lectures: Lecture I).
Carlos E. Kenig, University of Chicago, Title to be  

announced (AMS Colloquium Lectures: Lecture II).
Carlos E. Kenig, University of Chicago, Title to be  

announced (AMS Colloquium Lectures: Lecture III).
John Preskill, California Institute of Technology, Title 

to be announced (AMS Josiah Willard Gibbs Lecture).
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  

announced.

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, Hof-
stra 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, 
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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.

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  

Montgomery, University of Southern California - Los An-
geles, 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, Florida Gulf Coast University, and 
Alberto Condori, University of Richmond.

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.
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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

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,  
Borough of Manhattan Community College, Terrence 
Blackman, 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.

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.
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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: August 10, 2016
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 
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.

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.
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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: July 31, 2016
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.

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.

Inverse Problems (Code: SS 2A), Hanna Makaruk, Los 
Alamos National Laboratory (LANL), and Robert Owcza-
rek, University of New Mexico, Albuquerque & Los Alamos.

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.

Commutative Algebra (Code: SS 1A), Laura Ghezzi, 
New York City College of Technology-CUNY, and Jooyoun 
Hong, Southern Connecticut State University.

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.
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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

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

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.
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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

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

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.



August 2016  Notices of the AMs   863

Meetings & Conferences

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

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)



THE BACK PAGE

Stats on Barry Simon:
Total publications:  384   Total citations: 15,304
Most cited publication:
Reed, Michael; Simon, Barry, Methods of modern mathematical physics. I. Functional analysis. 
Second edition. Academic Press, Inc. [1664 citations].
Most cited paper:
Simon, Barry, Schrödinger semigroups. Bull. Amer. Math. Soc. 7 (1982), 447–526. (Source:  MathSciNet®)
Mathematical descendents:
31 students, 120 descendents (Source:  Mathematics Genealogy Project)

"One day I told [Barry Simon] about an old inequality for PDEs, which was new to him.
I asked, 'Do you want to see the proof?'
He responded, 'No, that's OK.'
Then he went to the board and wrote down a flawless proof on the spot."

—Evan Harell, Simonfest 2006, math.caltech.edu
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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
Mason Porter reports that when he forgot his ID to use with his Caltech Credit Union credit card, the sales-
man let him define the Fibonacci Sequence instead.

Mason Porter.

I don’t know about this graduate student...

MEANWHILE IN THE FACULTY LOUNGE

She has a weak background,
didn’t even like geometry

She chooses a tough problem in an
area where she thinks all the other

students are smarter.
She wants to work on her own one day,
then wants to work in a group the next.

Sounds like me when I was
a grad student.

in high school.

Artwork by Sam White.

Meanwhile in the Faculty Lounge



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

Mathematics Research Communities 
(MRCs) develop cohorts for collaborative 
research among early-career mathema-
ticians through summer conferences, 
special sessions at meetings, discussion 
networks, and more.

The AMS is grateful for the partial funding 
support from the National Science Foun-
dation and for the generosity of individual 
donors who extend the reach and impact 
of the MRCs.

To give visit www.ams.org/support-mrc

Contact the AMS Development Offi ce by phone: 401-455-4111
or email: development@ams.org

Support
              Mathematics
Research Communities

Photo by Robin Hagan AguiarPhoto by Robin Hagan Aguiar

       Your gift
  builds strong research networks,
assists early-career mathematicians,
    and helps mathematics advance.

http://www.ams.org/support-mrc


American Mathematical Society  
Distribution Center

35 Monticello Place,  
Pawtucket, RI 02861 USA

109 Inequalities from the 
AwesomeMath Summer Program
Titu Andreescu, University of Texas at Dallas, 
Richardson, TX, and Adithya Ganesh, Stanford 
University, CA

Explore the theory and techniques involved in prov-
ing algebraic inequalities.

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

XYZ Series, Volume 16; 2015; 203 pages; Hardcover; ISBN: 978-0-9885622-8-8; 
List US$59.95; AMS members US$47.96; Order code XYZ/16

The Case of Academician Nikolai 
Nikolaevich Luzin
Sergei S. Demidov, Russian Academy of Sciences, 
Moscow, Russia and Boris V. Lëvshin, Editors

Translated by Roger Cooke 

This book chronicles the 1936 attack on mathema-
tician Nikolai Nikolaevich Luzin during the USSR 
campaign to “Sovietize” all sciences.

History of Mathematics, Volume 43; 2016; 416 pages; Hardcover; ISBN: 978-
1-4704-2608-8; List US$59; AMS members US$47.20; Order code HMATH/43

Teaching School Mathematics: 
From Pre-Algebra to Algebra
Hung-Hsi Wu, University of California, 
Berkeley, CA

This two-volume set includes a systematic expo-
sition of a major part of the mathematics 
of grades 5–9 (excluding statistics) written 
specifically for Common-Core era teachers.

Parts 1 and 2 available for individual sale.

Set: 2016; approximately 667 pages; Hardcover; ISBN: 978-1-4704-3000-9; List 
US$90; AMS members US$72; Order code MBK/98/99

Gallery of the Infinite
Richard Evan Schwartz, Brown University, 
Providence, RI

This book is a mathematician’s unique view of the 
infinitely many sizes of infinity

2016: 187 pages; Softcover; ISBN: 978-1-4704-2557-9; List 
US$29; AMS members US$23.20; Order code MBK/97

Socks Are Like Pants, Cats Are 
Like Dogs
Games, Puzzles & Activities for Choosing, 
Identifying & Sorting Math!
Malke Rosenfeld and Gordon Hamilton

“Mathematical thinking and calculating are two 
different things. Of the two, the former skill is far 
more important to develop than the latter, especially 

today, when electronic calculators and computers are everywhere. Young 
children, who may know nothing of calculating, can be remarkably good 
at mathematical thinking. They do it naturally in their play. The puzzles 
in this book are meant to be approached playfully, and they help children 
build upon their natural capacities for mathematical thought.”

—Peter Gray, Research Professor, Boston College,
and author of “Free to Learn: Why Releasing the

Instinct to Play Will Make Our Children Happier,
More Self-Reliant, and Better Students for Life”

Explore the mathematics of choosing, identifying, and sorting through a 
diverse collection of math games, puzzles, and activities.

A publication of Delta Stream Media, an imprint of Natural Math. Distributed in North America by the American 
Mathematical Society.

Natural Math Series, Volume 4; 2016; 84 pages; Softcover; ISBN: 978-0-
9776939-0-0; List US$15; AMS members US$12; Order code NMATH/4

AMERICAN MATHEMATICAL SOCIETY

facebook.com/amermathsoc
@amermathsoc

plus.google.com/+AmsOrg
(800)321-4267 (U.S. & Canada)
(401)455-4000 (Worldwide)

New Books from the AMS

http://bookstore.ams.org
http://facebook.com/amermathsoc
http://www.twitter.com/@amermathsoc
http://plus.google.com/+AmsOrg
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