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We shall start with fixing the terminology required to state our results.
Let X = (V, E) be a finite connected graph with a set V' of vertices and a
set E of oriented edges. We allow X to have loop edges and multiple edges.
We denote by o(e) (resp. t(e)) the origin (resp. terminus) of an edge e € E,
and by € the inverse edge. The adjacency operator A is an operator acting
on the space C(V) of functions on V defined by

(Af) (@)= fltle)),

eCE,
where E, = {e € E| o(e) = z}. We write deg © = #E,, the degree of z.
Throughout we assume that deg x > 2 for every x € V.

A closed path in X is a sequence ¢ = (eq,...,ex) of edges with t(e;) =
oleiv1) (i € Z/KZ). Ife; # €41 for alli € Z/kZ, cis called a closed geodesic.
We may form the m-multiple ¢™ of a closed geodesic ¢ by repeating ¢ m-
times. If ¢ is not a m-multiple of a closed geodesic with m > 2, ¢ is said
to be prime. Two prime closed geodesics are said to be equivalent if one
is obtained from another by a cyclic permutation of edges. An equivalence
class of a prime closed geodesic is called a prime cycle. The length of a
prime cycle p is defined as the number of edges in a representative of p, and
is denoted by |p|.
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