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I am studying the expanderness of Cayley
graphs. Let G be a finite group and S a subset
of G. Tao introduced a method for studying the
expanderness of Cay(G,S) with the weighted
Balog-Szemerédi-Gowers theorem. The state-
ment of the weighted Balog-Szemerédi-Gowers
theorem is as follows. “Let N be a positive in-
teger and f a positive function on G. If the
L?morm of f * f is large, then there exists
S C G such that suppf is almost same as S
and |S™|/|S] is close to 1.”

Tao proved this theorem by using the follow-
ing lemma. “Let (X,Y, E) be a finite bipartite
graph and D its graph density. Then there ex-
ists A C X and B C Y such that |A] > D|X]|,
|B| > D|Y|, and the number of paths of length
3 from a to b is more than O(D?)|X||Y| for all

a € Aand b € B.” 1 proved that this lemma
holds even when the length of paths is more
than 3, and I extended the lemma in the case
where X and Y are measure spaces.

I improved the estimate in the weighted Balog-
Szemerédi-Gowers theorem by a different argu-
ment. Moreover, I generalized the theorem in
the case that G is a unimodular locally compact

group.
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