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Abstract

J. HADAMARD studied the geometric properties of geodesic flows on the surfaces of
negative curvature, thus initiating “Symbolic Dynamics”. We build upon the same
geometric approach to study the geodesic trajectories of billiards in “ideal”, “ratio-
nal” and “semi-ideal rational” polygons on the hyperbolic plane. We particularly
study the resulting billiard dynamics which comes out to be just the ‘Subshifts of
Finite Type’(SFT) or their dense subsets.

Using the results obtained in the hyperbolic plane, we further probe the hyper-
bolic 3-space for the same. We produce the coding rules of billiards for a special
class of ideal polyhedrons in the 3-dimensional hyperbolic space establishing conju-
gacy between the space of pointed billiard trajectories and the corresponding shift
space of codes. Interestingly, the closure of the related shift space again comes out
to be an SFT.

Further, we take up a study involving decisive Bratteli-Vershik models for polyg-
onal billiards on the hyperbolic plane, which have been previously studied for
compact, invertible zero-dimensional systems. So, we consider these models be-
yond zero-dimension. We describe the associated Bratteli models and show that

these billiard dynamics can be described by a Vershik map.
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