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

Theorem (Rödl, Szemerédi; 2000)

There is a sequence of graphs H with v(H) = n, ∆(H) = 3 and such that

r̂(H) = Ω(n log
1
60 n) .

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

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

r̂(F ) ≤ cn2− 1
∆ log

1
∆ n .
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Open problems and work in progress

Problem 1 (What about grids?): Let Gk,n be the grid graph of size k × n, i.e.
the cartesian product of the paths Pk and Pn. If k is a fixed constant, then the
previous result implies

r̂(Gk,n) = O(n) .

Now, let Gd
n be the d-dimensional grid, obtained by taking the cartesian

product of d copies of Pn.

Question (CJKMMRR; 2017+)

For any d ≥ 2, is it true that r̂(Gd
n ) = O(nd )?

Theorem (C., Miralaei, Reding, Schacht, Taraz; 2018+)

r̂(G2
n) = O(n3+o(1))
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Problem 2 (What about more than 2 colours?):
Denote with r̂q(F ) the size Ramsey number in case of colourings with q
colours. It is still true that

r̂q(Pk
n ) = O(n) ?

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