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List of abstracts:

(in alphabetical order of the speakers)

Convex hull deviation

Speaker: Grigory Ivanov

Abstract: We are going to discuss properties of the Hausdorff dis-
tance between a set and its convex hull. Let X be a Banach space, define
the CHD-constant of X as the supremum of this distance over all subsets
of the unit ball in X. In the case of finite dimensional Banach spaces we
obtain the exact upper bound of the CHD-constant depending on the
dimension of the space. We will introduce a characterization of Hilbert
space in term of CHD-constant.

Saturation in random graphs

Speaker: Dániel Korándi

Abstract: A graph H is Ks-saturated if it is a maximal Ks-free
graph, i.e., H contains no clique on s vertices, but the addition of
any missing edge creates one. The minimum number of edges in a
Ks-saturated graph was determined over 50 years ago by Zykov and
independently by Erdős, Hajnal and Moon. In this talk, we consider the
random analog of this problem: minimizing the number of edges in a
maximal Ks-free subgraph of the Erdős-Rényi random graph G(n, p). We
give asymptotically tight estimates on this minimum, and also provide
exact bounds for the related notion of weak saturation in random graphs.
Joint work with Benny Sudakov.

Families with no s pairwise disjoint sets

Speaker: Andrey Kupavskii

Abstract: The following two classical problems on set families were
posed by P. Erdős in the 60’s: How many sets a family of (k-element)
subsets on an n-element set can have, provided that it does not contain
s pairwise disjoint sets? The case s=2 is the famous Erdős-Ko-Rado
theorem, and in general the uniform case of this problem is known as
the Erdős Matching conjecture. We are going to discuss some recent
progress on this problem. This is joint work with Peter Frankl.
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On non-separable families of convex sets

Speaker: Zsolt Lángi

Abstract: A finite family of convex bodies in Rd is called non-
separable if there is no hyperplane that strictly separates some elements
of the family from all other elements. Erdős conjectured that for any
nonseparable family F of Euclidean balls of radii 1, r2, . . . rn there is a
ball of radius

∑n
i=1 ri that covers F . This conjecture was proved by

Goodman and Goodman in 1945, who conjectured that the statement
can be extended to any non-separable family of positive homothetic
copies of convex bodies. In this talk, besides giving a counterexample
to their conjecture, we prove that conjecture under various additional
conditions. The presented results are joint work with K. Bezdek.

Sets defining few ordinary circles

Speaker: Hossein Mojarrad

Abstract: The Dirac-Motzkin problem on the minimum number of
ordinary lines was recently settled by Green and Tao for large point sets
. We introduce some of the ideas from their paper to prove the following
structure theorem for sets with few ordinary circles (circles containing
exactly 3 points of the point set): If n is sufficiently large depending on
K and P is a set of n points spanning at most Kn2 ordinary circles, then
all but O(K) points of P lie on an algebraic curve of degree at most four.
From this, we determine the exact minimum number of ordinary circles
and describe all point sets that come close to this minimum. This a joint
work with Aaron Lin, Mehdi Makhul, Josef Schicho, Konrad Swanepoel,
and Frank de Zeeuw.

Coverings: variations on a result of Rogers and on the Epsilon-
net theorem

Speaker: Márton Naszódi

Abstract: We discuss three and a half topics. Rogers proved that
for any convex body K, we can cover Rd by translates of K of density
very roughly d ln d. First, we extend this result to coverings by homotets
of given ratios. Second, we extend Rogers’s result to multiple coverings
of space by translates of a convex body. Third, we show that for any
sufficiently large n, the sphere S2 can be covered by n strips of width
20n lnn, where no point is covered too many times. Finally, we give
another, purely combinatorial, proof of the previous result based on an
extension of the Epsilon-net Theorem. Joint work with Nóra Frankl and
János Nagy.
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A Crossing Lemma for Jordan curves

Speaker: Natan Rubin

Abstract: The celebrated Crossing Lemma gives a relation between
(1) the number of edges in a topological graph, and (2) the number of
edge crossings. We establish a suitable Crossing Lemma for contact
graphs of Jordan curves. This result stems from our recent proof of the
Richter-Thomassen Conjecture.

Joint work with János Pach and Gábor Tardos.

Improved bounds on the Hadwiger-Debrunner numbers

Speaker: Shakhar Smorodinsky

Abstract: The classical Helly’s theorem states that if in a family
of compact convex sets in Rd every d + 1 members have a non-empty
intersection then the whole family has a non-empty intersection. In an
attempt to generalize Helly’s theorem, in 1957 Hadwiger and Debrunner
posed a conjecture that was proved more than 30 years later in a cele-
brated result of Alon and Kleitman: For any p, q (p ≥ q > d) there exists
a constant C = C(p, q, d) such that the following holds: If in a family of
compact convex sets, out of every p members some q intersect, then the
whole family can be pierced with C points.

Hadwiger and Debrunner themselves showed that if q is very close to
p, then C = p− q + 1 suffices. The proof of Alon and Kleitman yields a
huge bound C = O(pd

2+d), and providing sharp upper bounds on the
minimal possible C remains a wide open problem.

In this talk we show an improvement of the best known bound on C for all pairs (p, q). In particular, for
a wide range of values of q, we reduce C all the way to the almost optimal bound p− q+ 1 ≤ C ≤ p− q+ 2.
This is the first near tight estimate of C since the 1957 Hadwiger-Debrunner theorem.

Joint work with Chaya Keller and Gábor Tardos.

On the Erdős-Szekeres problem on convex sets, Andrew Suk’s
recent breakthrough and an improvement in the error term

Speaker: Gábor Tardos

Abstract: Let f(n) be the largest integer such that among n points
in the plane in general position one can always find f(n) in convex
position. In 1935 Erdős and Szekeres proved a lower bound of f(n)
in the form log n/2 + O(log logn) while in 1960 they proved the upper
bound logn + 2. (All logarithms are binary.) The lower bound was
improved by several authors but only by 1 or 2 and the factor 2 gap
remained till Andrew Suk’s breakthrough result earlier this year. He
proved f(n) = log n−O(log2/3 n log log n). I present a simplified version
of Suk’s proof that gives the improved error term of O(

√
log n log log n).
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The multiplication table problem for bipartite graphs

Speaker: István Tomon

Abstract: We investigate the following generalisation of the ‘mul-
tiplication table problem’ of Erdős: given a bipartite graph with m
edges, how large is the set of edge numbers of its induced subgraphs?
Erdős’s problem of estimating the number of distinct products ab with
a, b ≤ n is precisely the problem under consideration when the graph
in question is the complete bipartite graph Kn,n. We prove that any
bipartite graph with m edges induces Ω(m/(logm)12) subgraphs with
distinct edge numbers. (joint work with B. Narayanan, J. Sahasrabudhe)

Schedule of Talks:

10:00-10:25 Grigory Ivanov

10:30-10:55 Dániel Korándi

Coffee break at L’Epicure (next door)

11:30-11:55 Andrey Kupavskii

12:00-12:25 Zsolt Lángi

12:30-12:55 Hossein Mojarrad

Lunch break

14:30-14:55 István Tomon

15:00-15:25 Gábor Tardos

Coffee break at L’Epicure

16:00-16:25 Shakhar Smorodinsky

16:30-16:55 Natan Rubin

17:00-17:25 Márton Naszódi
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