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When is a graph “random” ?
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Quasi-random / pseudorandom graphs

Late 80’'s: Chung-Graham-Wilson extending Rodl and Thomasson:

Large n-vertex graph G = (V/, E) of density p is quasi-random if:
¥X C V, G[X] has =~ p- (X) edges

VA, B C V, # of edges between A and B is =~ p - |A||B|
VF, # of labelled non-induced F in G is ~ pe(F) . pv(F)

For F = Ca, # of labelled non-induced F C G is ~ p* - n*
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Quasi-randomness of G with density p by counting (ys
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Quasi-randomness of G with density p by counting (ys
(Z codeg(u, W))2 > <#e>4 since
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#Cy = Zcodeg(u w)? >
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Sidorenko’s Conjecture ('91): B k-vertex bipartite:

# of B in n-vertex G of density p > p(B) . pk

Known for trees, cycles, complete bipartite graphs, hypercubes. ..
Conlon, Fox, Hatami, Kim, Li, C. Lee, J. Lee, Sidorenko, Sudakov, Szegedy. . .

Conjecture of Skokan-Thoma ('04) / Conlon-Fox-Sudakov ('10):
B bipartite with cycle = B-Sidorenko = tight only for quasi-rand

Smallest open case for both conjectures: B = K55 — Cio
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