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Discrete actions of finite groups on surfaces appears in many situations in numerous branches of mathematics, cryptography, quantum physics, and many other
fields of science. In topological graph theory they can be used to derive lists of
highly symmetrical (oriented) maps of fixed genus: regular maps, vertex-transitive
maps, Cayley maps, or edge-transitive maps. In particular, the classification of
actions of cyclic groups is essential for solving enumeration problems of combinatorial objects, i.e. maps, graphs and others.
The classification of groups acting on the sphere is a classical part of crystallography. In case of torus the situation is in principle known, though there are
infinitely many group actions. The problem of classification of discrete actions of
groups on orientable surfaces of genera g ≥ 2 is nowadays challenge. Due to Hurwitz bound there are just finitely many finite groups acting on a surface of given
genus g ≥ 2. The solution to the problem turned to be “realisable”: the classification can be done with help of computer algebra systems. Published lists of actions
(without help of CAS’s) go up to genus five [1, 3, 5].
Using M AGMA [2] we already derived the list of actions of discrete groups on
surfaces of genus 2 ≤ g ≤ 21 [4]. We shall discuss the details of the procedure,
further improvements and applications.
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