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Title: Graph Codes 
 
Abstract: 
Viewing binary vectors as characteristic vectors of graphs transforms the basic combinatorial 
questions of Coding Theory into intriguing extremal problems about families of graphs. I will 
discuss these questions and describe several results and open problems. 
 
Partly based on joint work with Anna Gujgiczer, Janos Korner, Aleksa Milojevic and Gabor 
Simonyi. 
 
   
Allen Peter, LSE, UK   
 
Title: A sparse hypergraph blow-up lemma 
 
Abstract: 
Building on the robust homomorphism construction method (THC) that Jozef Skokan will talk 
about, I will state and sketch the proof of a blow-up lemma for sparse hypergraphs. As with 
THC, most of the idea is to find a way to approach 2-graph regularity that generalises easily and 
cleanly to general uniformity, and so I will talk mostly about 2-graphs.  
   
 
Bucic Matija, Princeton University, USA  
 
Title: New Bounds Towards the Erdos-Gallai Cycle Decomposition Conjecture  
 
Abstract: 
Graph decomposition questions make for some of the most fundamental and well-studied 
problems in extremal combinatorics with many interesting applications and connections. Some 
of the most classical instances of such questions, dating back over a hundred years, are 
concerned with decompositions into cycles. One of the most appealing, often repeated and well-
studied conjectures in this direction, due to Erdos and Gallai from the 1960's, asserts that one 
can decompose any n-vertex graph into O(n) cycles and edges. We improve upon the 
previously best bound of O(n log log n) cycles and edges due to Conlon, Fox and Sudakov by 
showing that one can always decompose an n-vertex graph into O(n log* n) cycles and edges.  
Based on a joint work with Richard Montgomery 
 
   
Draganic Nemanja, ETHZ 
 
Title: Size-Ramsey numbers of graphs with maximum degree three 
 
Abstract: 
The size-Ramsey number �̂�(𝐻) of a graph 𝐻 is the smallest number of edges a (host) graph 𝐺 
can have, such that for any red/blue coloring of 𝐺, there is a monochromatic copy of 𝐻 in 𝐺. 
Recently, Conlon, Nenadov and Trujić showed that if 𝐻 is a graph on 𝑛 vertices and maximum 
degree three, then �̂�(𝐻) = 𝑂(𝑛!/#), improving upon the bound of  �̂�(𝐻) = 𝑂(𝑛#/$) by 
Kohayakawa, Rödl, Schacht and Szemerédi. In our paper, we show that�̂�(𝐻) = 𝑂(𝑛$/%&'())). 
While the previously used host graphs were vanilla binomial random graphs, we prove our result  



by using a novel host graph construction. We also discuss why our bound hits a natural barrier 
of the existing methods. This is joint work with Kalina Petrova. 
 
  
Fox Jacob, Stanford University, USA     
 
Title: Set-coloring Ramsey numbers 
 
Abstract: 
An (r,s)-coloring of a graph is an assignment of a set of s colors from a palette of r colors to 
each edge of the graph. The set-coloring Ramsey number R(n;r,s) is the minimum N such that 
every (r,s)-coloring of the complete graph on N vertices contains a clique on n vertices in which 
there is a common color on each edge of the clique. The case s=1 is the classical multicolor 
Ramsey number, and the case s = r-1 was first studied by Erdős, Hajnal, and Rado in the 1960s 
and later by Erdős and Shelah. In this talk we explore further connections to error correcting 
codes, Turán numbers, and design theory.  
 
   
Gishboliner Lior, ETHZ 
 
Title: Maximal chordal subgraphs 
 
Abstract: 
A chordal graph is a graph with no induced cycles of length at least 4. Let f(n,m) be the maximal 
integer such that every graph with n vertices and m edges has a chordal subgraph with at least 
f(n,m) edges. In 1985 Erdos and Laskar posed the problem of estimating f(n,m). In the late '80s, 
Erdos, Gyarfas, Ordman and Zalcstein determined the value of f(n,n^2/4+1) and made a 
conjecture on the value of f(n,n^2/3+1). We prove this conjecture and answer the question of 
Erdos and Laskar, determining f(n,m) asymptotically for all m and exactly for m at most n^2/3+1. 
  
Joint work with Benny Sudakov.  
 
   
Haxell Penny, University of Waterloo, Canada 
 
Title: The Integrality Gap for the Santa Claus Problem 
 
Abstract: 
In the max-min allocation problem, a set of players are to be allocated disjoint subsets of a set 
of indivisible resources, such that the minimum utility among all players is maximized.                               
In the restricted variant, also known as the Santa Claus Problem, each resource (``toy'') has an 
intrinsic positive value, and each player (``child'') covets a subset of the resources. Thus, Santa 
wants to distribute the toys amongst the children, while (to satisfy jealous parents?) wishing to 
maximize the minimum total value of toys received by each child. This problem 
turns out to have a natural reformulation in terms of hypergraph matching. 
Bezakova and Dani showed that the Santa Claus problem is NP-hard to approximate within a 
factor less than 2, consequently a great deal of work has focused on approximate solutions. 
To date, the principal approach for obtaining approximation algorithms has been via the 
Configuration LP of Bansal and Sviridenko,and bounds on its integrality gap. The existing 
algorithms and integrality gap estimations tend to be based one way or another on a 
combinatorial local search argument for finding perfect matchings in certain hypergraphs. 
 
Here we introduce a different approach, which in particular replaces the local search technique 
with the use of topological methods for finding hypergraph matchings. This yields substantial 
improvements in the integrality gap of the CLP, from the previously best known bound of 3.808 
for the general problem to 3.534. We also address the well-studied special case in which 
resources can take only two values and improve the integrality gap in most cases. 
  



This is based on joint work with Tibor Szabo. 
  
 
Janzer Oliver, ETHZ 
 
Title: Resolution of the Erd\H os-Sauer problem on regular subgraphs 
 
Abstract:  
We completely resolve the well-known problem of Erdos and Sauer from 1975 which asks for 
the maximum number of edges an n-vertex graph can have without containing a k-regular 
subgraph, for some fixed integer k\geq 3. We prove that any n-vertex graph with average 
degree at least C_k\log \log n contains a k-regular subgraph. This matches the lower bound of 
Pyber, Rodl and Szemeredi and substantially improves an old result of Pyber, who showed that 
average degree at least C_k\log n is enough. 
 
Our method can also be used to settle asymptotically a problem raised by Erdos and Simonovits 
in 1970 on almost regular subgraphs of sparse graphs and to make progress on the well-known 
question of Thomassen from 1983 on finding subgraphs with large girth and large average 
degree. 
 
Joint work with Benny Sudakov. 
 
   
Kráľ Daniel, Masaryk University 
 
Title: Common graphs with arbitrary large chromatic number 
 
Abstract: 
A graph is common if the number of its monochromatic copies in a 2-edge-coloring of a large 
complete graph is minimized by the random 2-edge-coloring. This notion goes back to the work 
of Erdős in the 1960s, who conjectured that every complete graph is common. The conjecture 
was disproved by Thomason in the 1980s, however, a classification of common graphs remains 
one of the most intriguing problems in extremal combinatorics. 
 
Sidorenko's Conjecture (if true) would imply that every bipartite graph is common, and in fact, 
no bipartite common graph unsettled for Sidorenko's Conjecture is known. Until Hatami et al. 
showed that a 5-wheel is common about a decade ago, common graphs with chromatic number 
two or three only were known. We establish the existence of (connected) common graphs with 
an arbitrarily large chromatic number. 
The talk is based on joint work with Jan Volec and Fan Wei. 
   
 
Krivelevich Michael, Tel Aviv University 
 
Title: Fast construction on a restricted budget 
 
Abstract: 
We introduce a model of a controlled random graph process. In this model, the edges of the 
complete graph K_n are ordered randomly and then revealed, one by one, to a player called 
Builder. He must decide, immediately and irrevocably, whether to purchase each observed 
edge. The observation time is bounded by parameter t, and the total budget of purchased edges 
is bounded by parameter b. 
Builder's goal is to devise a strategy that, with high probability, allows him to construct a graph 
of purchased edges possessing a target graph property P, all within the limitations of 
observation time and total budget. 
  
We analyze this model in the context of several graph theoretic properties such as minimum 
degree, Hamiltonicity, and the containment of fixed-size trees and cycles.  



  
Joint work with Alan Frieze and Peleg Michaeli. 
  
 
Kwan Matthew, IST, Austria  
 
Title: Very sparse random discrete matrices 
 
Abstract:  
Extremely sparse random binary matrices tend to be singular, due to the likely presence of 
"local dependencies" such as all-zero rows or pairs of identical rows. I'll discuss this pheno-
menon, some new techniques in this area, and our recent resolution of a conjecture of Vu 
showing that these kinds of dependencies are in some sense the only causes of singularity. 
 
This talk is based on joint work with Asaf Ferber, Ashwin Sah and Mehtaab Sawhney, and I  
may also have time to briefly mention some work in progress joint with Margalit Glasgow,  
Ashwin Sah and Mehtaab Sawhney. 
 
   
Leader Imre, University of Cambridge, UK 
 
Title: A local strengthening of the Cauchy-Davenport theorem 
 
Abstract: 
Many classical theorems of additive combinatorics state that a certain sumset is large.  
For example, the Cauchy-Davenport theorem gives a lower bound on the size of  
the sumset A+B for two subsets A and B of the cyclic group of order p. What would happen  
if we insisted that, in forming the sums, we were only allowed to use a bounded number of 
elements of B? How close could we get to the lower bound of |A|+|B|-1 given by the Cauchy-
Davenport theorem, for example? 
 
In this talk we will introduce the topic and give a range of results, several of which are rather 
surprising.This is joint work with Bela Bollobas and Marius Tiba. 
 
   
Letzter Shoham, UCL, UK 
 
Title: Directed cycles with zero weight in Z_k^p 
 
Abstract: 
Given an abelian group A, denote by f(A) the maximum number of vertices in a complete 
digraph G whose edges have weights in A and which does not contain a directed cycle whose 
edge weights sum to 0. This quantity was first investigated by Alon--Krivelevich (2021) who 
were motivated by a problem about minors. Their results were generalised and improved by 
Mészáros--Steiner (2021) and Berendsohn--Boyadzhiyska--Kozma (2022+). 
 
We focus on the case A = Z_k^p for p prime. We find a connection between the problem of 
determining f(A) and the following question: what is the size of a largest multisubset S of A for 
which Σ(S) is larger than Σ(S - {s}), for every s in S, where Σ(S′) denotes the set of subset sums 
of S′ (namely, Σ(S′) consists of elements in A which can be expressed as the sum of elements in 
a subset of S')? 

This is joint work with Natasha Morrison. 
 
   
 
 
  



 
Montgomery Richard, Birmingham University, UK 
 
Title: On the Ryser-Brualdi-Stein conjecture 
 
Abstract: 
The Ryser-Brualdi-Stein conjecture states that every Latin square of order n should have a 
partial transversal with n-1 elements, and a full transversal if n is odd. In 2020, Keevash, 
Pokrovskiy, Sudakov and Yepremyan improved the long-standing best known bounds on this 
conjecture by showing that a partial transversal with n-O(log n/loglog n) elements always exists. 
 
In this talk, I will discuss how to show, for large n, that a partial transversal with n-1 elements 
always exists. 
  
 
Morris Rob, IMPA, Brazil   
 
Title: Universality for Monotone Cellular Automata 
 
Abstract:  
The Universality Conjecture of Bollobás, Duminil-Copin, Morris and Smith states that every d-
dimensional monotone cellular automaton is a member of one of d+1 universality classes, which 
are characterized by their behaviour on sparse random sets. More precisely, it states that if sites 
are initially infected independently with probability p, then the expected infection time of the 
origin is either infinite, or is a tower of height r for some r \in {1,...,d}. 
 
In this talk I will state a theorem which proves the conjecture, and moreover determines the 
value of r for every model. I will also attempt to motivate this theorem by discussing some 
interesting (and well-studied) special cases, and some potential applications to non-monotone 
models such as the Ising model of ferromagnetism, and kinetically constrained models of the 
liquid-glass transition. 
 
Joint work with Paul Balister, Béla Bollobás and Paul Smith. 
 
   
Pikhurko Oleg, University of Warwick, UK  
 
Title: Circle Squaring with Pieces of Small Boundary and Low Borel Complexity 
 
Abstract: 
Tarski's Circle Squaring Problem from 1925 asks whether it is possible to partition a disk in the 
plane into finitely many pieces and reassemble them via isometries to yield a partition of a 
square of the same area. It was finally resolved by Laczkovich in 1990 in the affirmative. 
Recently, several new proofs have emerged which achieve circle squaring with better structured 
pieces: namely, pieces which are Lebesgue measurable and have the property of Baire 
(Grabowski-Mathe-Pikhurko) or even are Borel (Marks-Unger). 
 
I will discuss our result with Andras Mathe and Jon Noel that circle squaring is possible with 
Borel pieces whose boundaries have upper Minkowski dimension less than 2 (in particular, each 
piece is Jordan measurable). We also improve the Borel complexity of the pieces: namely, we 
show that each piece can be taken to be a Boolean combination of F_\sigma sets. 
   
 
 
 
 
 
  



 
 
Samotij Wojtek, Tel Aviv University, Israel   
 
Title: Simonovits's theorem in random graphs  
 
Abstract: 
Let H be a graph with \chi(H) = r+1. Simonovits's theorem states that the unique largest H-free 
subgraph of K_n is its largest r-partite subgraph if and only if H is edge-critical. We show that 
the same holds with K_n replaced by G_{n,p} whenever H is also strictly 2-balanced and p \ge 
C_H n^{-1/m_2(H)} \log(n)^{1/(e(H)-1)} for some explicit constant C_H > 0, which we believe to 
be optimal. This (partially) resolves a conjecture of DeMarco and Kahn, who proved the result in 
the case where H is a complete graph. This is joint work with Ilay Hoshen. 
 
  
Sauermann Lisa, MIT, USA 
 
Title: Anticoncentration in Ramsey graphs and a proof of the Erdös-McKay Conjecture 
 
Abstract: 
An n-vertex graph is called C-Ramsey if it has no clique or independent set of size C log_2 n 
(i.e., if it has near-optimal Ramsey behavior). In this talk, we discuss a result on edge-statistics 
in Ramsey graphs, which gives very precise control of the distribution of the number of edges in 
a random vertex subset of a C-Ramsey graph. This brings together two ongoing lines of 
research: the study of "random-like" properties of Ramsey graphs and the study of small-ball 
probabilities for low-degree polynomials of independent random variables. One of the 
consequences of our result is the resolution of a conjecture of Erdös and McKay, for which 
Erdös offered $100. Joint work with Matthew Kwan, Ashwin Sah, and Mehtaab Sawhney. 
 
   
Skokan Jozef, LSE, UK 
 
Title: Typically hereditary counting 
 
Abstract: 
We give a new approach to handling hypergraph regularity. This approach allows for vertex-by-
vertex embedding into regular partitions of hypergraphs, and generalises to regular partitions of 
sparse hypergraphs. As an application, Peter Allen will show how to use this approach to 
prove a blow-up lemma for sparse hypergraphs. 
 
   
Tyomkyn Misha, Charles University, Czech Republic  
 
Title: Weak saturation in graphs and hypergraphs 
 
Abstract: 
For two r-uniform hypergraphs G and H we say that G is weakly H-saturated if the missing 
edges in G can be filled one by one, creating a new copy of H at every step. The quantity 
wsat(n,H), introduced by Bollobas in 1965, measures the smallest size of a weakly H-saturated  
r-graph of order n. I will discuss some recent results in this area, based on joint work with Asaf 
Shapira and (separately) with Martin Tancer and Denys Bulavka. 
 
   
 
 
 
  



 
Yuster Raphy, Haifa University, Israel 
 
Title: The number of bounded-degree spanning trees 
 
Abstract:  
For a graph G, let c_k(G) be the number of spanning trees of G with maximum degree at most 
k. For k \ge 3, it is proved that every connected n-vertex r-regular graph G with r \ge 
\frac{n}{k+1} satisfies  c_k(G)^{1/n} \ge (1-o_n(1)) r \cdot z_k  where z_k > 0 approaches 1 
extremely fast (e.g. z_{10}=0.999971). The minimum degree requirement is essentially tight as 
for every k \ge 2 there are connected n-vertex r-regular graphs G with r=\lfloor n/(k+1) \rfloor -2 
for which c_k(G)=0. Regularity may be relaxed, replacing r with the geometric mean of the 
degree sequence and replacing z_k with z_k^* > 0 that also approaches 1, as long as the 
maximum degree is at most n(1-(3+o_k(1))\sqrt{\ln k/k}). The same holds with no restriction on 
the maximum degree as long as the minimum degree is at least \frac{n}{k}(1+o_k(1)).  
  

 


