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In this talk we consider some new types of graph regularities (edge-girth-
regular, girth-regular, girth-biregular) and their connections to finite geometries.

Let I" denote a simple, connected, finite k-regular graph. For an edge e of
I let n(e) denote the number of girth cycles containing e. For a vertex v of '
let {e1,ea,...,exr} be the set of edges incident to v ordered such that n(e;) <
n(e) < ... < n(ex). Then (n(er),n(ez),...,n(ex)) is called the signature of
v. The graph T is said to be girth-(bi)reqular if (it is bipartite, and) all of its
vertices (belonging to the same bipartition) have the same signature. T is called
edge-girth-regular, if n(e1) = n(ea) = ... = n(eg) for all vertices.

We show that girth-(bi)regular graphs are related to (biregular) cages, finite
projective and affine spaces and generalized polygons. We also present results
in the spirit of stability theorems: we give upper bounds on n(ex) < M and
show that if n(ex) = M — € for some non-negative integer €, then ¢ = 0.
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