Applications of the sparse regularity lemma
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Many applications of the regularity lemma are based on the following fact, often
referred to as the counting lemma: Let G be an s-partite graph with vertex
partition V(G) = |J;_, Vi, where |V;| = m for all i and all pairs (V;,V;) are
e-regular of density d. Then G contains (1 + f(e))d(;)mS cliques K, where
f(e) = 0 as € — 0. The combined application of the regularity lemma followed
by the counting lemma is now often called the reqularity method.

In recent years, considerable advances have occurred in the applications of
the regularity method, of which we mention two: () the regularity lemma and
the counting lemma have been generalized to the hypergraph setting and (%) the
case of sparse graphs is now better understood.

In the sparse setting, that is, when n-vertex graphs with o(n?) edges are
involved, most applications have so far dealt with random graphs. In this talk,
we shall discuss a new approach that allows one to apply the regularity method
in the sparse setting in purely deterministic contexts. Roughly speaking, this
approach allows one to prove an appropriate counting lemma.

This is joint work with V. Rodl, M. Schacht, and J. Skokan.
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