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A theorem of Maschke [2, p. 287] states that a finite group acts discretely and topologically on S2 if and
only if it has an alternative Cayley graph that embeds equivariantly in S2. Recently, Georgakopoulos [1]
generalised this theorem to finitely generated groups. We extend the above results to three dimensions.
Namely, we prove that a finitely generated group Γ admits a discrete topological action on a simply
connected 3-manifold if and only if Γ has a generalised Cayley complex that embeds equivariantly in one
of the following four 3-manifolds: (i) S3 , (ii) R3 , (iii) S2×R, and (iv) the complement of a tame Cantor
set in S3. In the process, we derive a combinatorial characterization of the finitely generated groups that
act discretely and topologically on simply connected 3-manifolds.
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