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1 Plenary talks (50 minutes)

• Speaker: Wojciech Samotij (Tel Aviv University)
Time: 09:00 – 10:00 am
Title: Large deviations in random graphs
Abstract: Suppose that Y1, . . . , YN are i.i.d. (independent identically distributed) random
variables and let X = Y1 + . . . + YN . The classical theory of large deviations allows one to
accurately estimate the probability of the tail events X < (1− c)E[X] and X > (1+ c)E[X]
for any positive c. However, the methods involved strongly rely on the fact that X is a
linear function of the independent variables Y1, . . . , YN . There has been considerable inter-
est—both theoretical and practical—in developing tools for estimating such tail probabilities
also when X is a nonlinear function of the Yi. One archetypal example studied by both the
combinatorics and the probability communities is when X is the number of triangles in the
binomial random graph G(n, p). I will discuss recent developments in the study of the tail
probabilities of this random variable. The talk is based on joint works with Matan Harel
and Frank Mousset and with Gady Kozma.

• Speaker: Artem Chernikov (UCLA)
Time: 01:00 – 02:00 pm
Title: Recognizing groups and fields in Erdős geometry and model theory
Abstract: Assume that Q is a semi-algebraic relation on Rs of arity s, defined by a finite
boolean combination of polynomial (in-)equalities — such relations often arise as the in-
cidence or intersection relations of various geometric objects. I will discuss how certain
extremal asymptotic behaviors of the sizes of the intersections of Q with finite n × . . . × n
grids, for growing n, can only occur if Q is closely connected to a certain algebraic structure.
On the one hand, if the projection of Q onto any s − 1 coordinates is finite-to-one but Q
has maximal size intersections with some grids (of size close to ns−1), then Q restricted to
some open set is, up to coordinatewise analytic bijections, of the form x1+ ...+xs = 0. This
is a special case of the recent generalization of the Elekes-Szabó theorem to any arity and
dimension in which general abelian Lie groups arise, from joint with Kobi Peterzil and Sergei
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Starchenko. On the other hand, if Q omits a finite complete s-partite hypergraph but can in-
tersect finite grids in more that than ns−1+ε points, then the real field can be recovered from
Q (joint work with Abdul Basit, Sergei Starchenko, Terence Tao and Chieu-Minh Tran). I
will explain how model theory is used to obtain these results (which in fact hold not only
for semialgebraic relations, but for arbitrary relations definable in o-minimal structures).

• Speaker: Tianyi Zheng (UCSD)
Time: 04:00–05:00 pm
Title: Permutation stability of groups acting on rooted trees
Abstract: A group is called permutation stable if almost homomorphisms to the symmetric
groups must be close to actual homomorphisms asymptotically. Recently Becker, Lubotzky
and Thom showed a characterization of permutation stability for amenable groups in terms
of invariant random subgroups (IRSs). We will discuss some examples of amenable groups
acting on the rooted tree, including Grigorchuk groups, whose IRSs have special properties.
The information on IRSs allows to verify the Becker-Lubotzky-Thom criterion, thus providing
a large collection of permutation stable groups.

2 Short talks (25 minutes)

• Speaker: Gwen McKinley (UCSD)
Time: 10:30 – 11:00 am
Title: Counting integer partitions with the method of maximum entropy
Abstract: The problem of asymptotically counting integer partitions has a long and storied
history, beginning with the pioneering work of Hardy and Ramanujan in 1918. In the work
presented here, we give a probabilistic perspective on this problem, and use this approach
to prove an asymptotic formula for the number of partitions of an integer n where the sums
of the k-th powers of the parts are also fixed, for some collection of values k. To obtain this
result, we reframe the counting problem as an optimization problem, and find the probability
distribution on the set of all integer partitions with maximum entropy among those that
satisfy our restrictions in expectation (in essence, this is an application of Jaynes’ principle
of maximum entropy). This approach leads to an approximate version of our formula as the
solution to a relatively straightforward optimization problem over real-valued functions. To
establish more precise asymptotics, we prove a local central limit theorem.

A large portion of the talk will be devoted to outlining how our method can be used to
re-derive a classical result of Hardy and Ramanujan, with an emphasis on the intuitions
behind the method, and limited technical detail. This is joint work with Marcus Michelen
and Will Perkins.

• Speaker: Liam Hardiman (UC Irvine)
Time: 11:00 – 11:30 am
Title: Counting almost-tight Hamiltonian `-cycles in Dirac hypergraphs
Abstract: A classical theorem of Dirac states that if every vertex in a graph is connected
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to at least half of all vertices, then it must contain a Hamiltonian cycle. Do such so-called
Dirac graphs necessarily contain many Hamiltonian cycles? In their 2009 paper, Bill Cuckler
and Jeff Kahn show that a Dirac graph has at least as many (up to a subexponential factor)
Hamiltonian cycles as does an appropriately dense Erdős–Rényi random graph.

We can investigate similar behavior in hypergraphs. In this setting, an `-cycle is a cyclic
ordering of the vertices so that any two consecutive edges overlap in ` vertices. Ferber,
Krivelevich and Sudakov showed that k-uniform hypergraphs with sufficiently high co-degree
contain as many `-cycles as do appropriately (co-degree) dense random hypergraphs in the
case where ` < k

2 (so-called "loose cycles"). We extend this result to the case where ` is any
positive integer less than k.

Joint work with Asaf Ferber and Adva Mond.

• Speaker: Vishesh Jain (Stanford University)
Time: 11:30 am – 12:00 pm
Title: Singularity of discrete random matrices
Abstract: LetMn be an n×n random matrix whose entries are i.i.d. copies of a fixed discrete
random variable ξ. I will discuss recent progress in the understanding of the probability that
Mn is singular. Based on joint works with Ashwin Sah and Mehtaab Sawhney.

• Speaker: Ashwin Sah (MIT)
Time: 02:00 – 02:30 pm
Title: Anti-concentration versus the number of subset sums
Abstract: Let ~w = (w1, . . . , wn) ∈ Rn. We show that for any n−2 ≤ ε ≤ 1, if

#{~ξ ∈ {0, 1}n : 〈~ξ, ~w〉 = r} ≥ 2−εn · 2n

for some r ∈ R, then
#{〈~ξ, ~w〉 : ~ξ ∈ {0, 1}n} ≤ 2O(

√
εn).

This exponentially improves a recent result of Nederlof, Pawlewicz, Swennenhuis, and Wę-
grzycki and leads to a similar improvement in the parameterized (by the number of bins)
runtime of bin packing.

• Speaker: Ayomikun Adeniran (Pomona College)
Time: 02:30 – 03:00 pm
Title: Parking completions
Abstract: Let t be a strictly increasing sequence. We can view t as a list of spots already
taken in a street with n parking spots and c as a list of parking preferences where the i-th car
attempts to park in the ci-th spot and if not available then proceeds up the street to find the
next available spot, if any. A parking completion corresponds to a set of preferences c where
all cars park. In this talk, we present results for both the ordered and unordered variations
of the problem by use of a pair of operations termed "Join" and "Split". These results
give a new volume formula for the well-known Pitman-Stanley polytopes, and enumerate
the signature parking functions of Ceballos and González D’León. This is joint work with
S. Butler, G. Dorpalen-Barry, C. Hettle, J.L. Martin, P.E. Harris, Q. Liang, and H. Nam.
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• Speaker: Brendan Pawlowski (USC)
Time: 03:30 – 04:00 pm
Title: Ideals of skew-symmetric matrix Schubert varieties
Abstract: We consider the set of skew-symmetric matrices whose upper-left i× j corner has
rank at most rij, for some integer matrix r and all i, j. Such a set is defined by the vanishing
of a collection of Pfaffians of submatrices, but it is not obvious that these Pfaffians generate
a prime ideal, and they do not usually make up a Gröbner basis for the ideal they generate
(with respect to reverse lex order). We prove that these ideals are prime (assuming a simple
condition on r), and show how to extend the Pfaffian generating set to a Gröbner basis.
We also show that their initial ideals are squarefree, describe the associated Stanley-Reisner
complexes in terms of combinatorial objects called skew-symmetric involution pipe dreams,
and prove that these complexes are shellable. Based on joint work with Eric Marberg.
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