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There is a constant C > 0 such that for every n € N it holds that 7(P,) < Cn.
For short:

#(Pn) = O(n) .

@ Beck’s proof uses a probabilistic construction (and a large constant C)

@ Alon, Chung (1988) gave an explicit construction of a graph G — P, with
e(G) = 6(n)

@ Dudek, Pratat (2015) gave a simple (probabilistic) proof showing that
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Natural question: For the size Ramsey numbers of which graph sequences
do we have linearity in the number of vertices?
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e proved by Haxell, Kohayakawa, tuczak (2008) for the induced size
Ramsey number using regularity methods (very large constant)

e proved by Javadi, Khoeini, Omidi, Pokrovskiy (2017+) without the
regularity lemma:

113482 -10%n  if nis odd
2514 -108n if nis even

P(Cn) < {

for large enough n.
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Linearity of the size Ramsey number is known for ...
@ the path P,
@ the cycle C,
@ trees T on n vertices of bounded maximum degree A(T) < k

Question (Beck; 1990)

Is 7(F) linear for all graphs with bounded maximum degree?

Theorem (Rddl, Szemerédi; 2000)
There is a sequence of graphs H with v(H) = n, A(H) = 3 and such that

F(H) = Q(nlogsi0 n) .

Theorem (Kohayakawa, Rédl, Schacht, Szemerédi; 2011)

For every A € N there is a constant ¢ = ¢(A) such that the following holds:
For every graph F with v(F) = n and maximum degree A it holds that

?(F) < cr® % log® n.
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the same vertex set as F with edges given as follows:
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- P

Problem (Conlon; 2016)

Find out whether the size Ramsey number of PX is linear in n.

Theorem (C., Jenssen, Kohayakawa, Morrison, Mota, Reding, Roberts;
2017+)

P(PX)y=0(n) and P?(CK)= O(n)
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Problem 1 (What about grids?): Let G¢ be the d-dimensional grid, obtained
by taking the cartesian product of d copies of Pp,.

Question (CUKMMRR; 2017+)
For any d > 2, is it true that 7(GY) = O(n?)?

Theorem (C., Miralaei, Reding, Schacht, Taraz; 2018+)
P(G) = O(n*+o)

Problem 2 (What about more than 2 colours?):
Denote with 74(F) the size Ramsey number in case of colourings with g
colours. It is still true that

fo(Py) = O(n) ?

Problem 3 (What about hypergraphs?):
How large is the size Ramsey number of tight paths and tight cycles?
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Thanks for your attention!



