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Abstract. For any simply connected polygon in the plane, the number of
billiard orbits which begin and end at a vertex grows subexponentially with
respect to the length or to the number of reflections. This implies that the
numbers of isolated periodic orbits and of families of parallel periodic orbits do
grow subexponentially. The main technical device is a calculation showing that
the topological entropy of the Poincaré map for the billiard flow is equal to
Zero.

Let 4CIR? be a simply connected polygon. A broken (polygonal) line formed by
the segments [xq, X1, [X1, X2, ..., [ X, — 1, X, ] Will be called a generalized diagonal of
Aifitlies inside A except for the points x,, ..., X, the points x,, and x,, are vertices of
A, the points x, ... x,_, lie on the sides of 4, and for i=1,...,n—1 the segments
[x;_1,x;] and [x;, x; ; ] form the same angle with the side of 4 passing through x;
(cf. Fig. 1).

The total number of different generalized diagonals of 4 is always infinite. Let
D4(4) be the number of different generalized diagonals of 4 of length <T.

The purpose of the first three sections of this note is to prove the following
elementary geometric theorem:
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