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The Cayley digraph on a group G with generating set S, denoted
−−→
Cay (G;S),

is the digraph with vertex set G, and arc set containing an arc from g to gs
whenever g ∈ G and s ∈ S (if we ask S = S−1 and e /∈ S, we have just a Cayley
graph). Cayley (di)graphs of groups have been extensively studied and some
interesting results have been obtained (see [3]). In particular, several authors
have studied the following folk conjecture: every Cayley graph is Hamiltonian
(see [4]). Another interesting problem is to characterize which Cayley digraphs
have Hamiltonian paths. These problems tie together two seemingly unrelated
concepts: traversability and symmetry on (di)graphs.

Both problems had been attacked for more than fifty years (started with [5]),
yet not much progress has been made and they remain open. Most of the results
proved thus far depend on various restrictions made either on the class of groups
dealt with or on the generating sets (for example one can easily see that Cayley
graphs on Abelian groups have Hamilton cycles). The class of groups with cyclic
commutator subgroups has attracted attention of many researchers (see [2]).
And for many technical reasons the key to proving that every connected Cayley
Graphs on a finite group with cyclic commutator subgroup has a Hamilton cycle
very likely lies with dihedral groups.

Given a finite abelian group H, the generalized dihedral group over H is

DH =
〈
H, τ : τ2 = e τhτ = h−1 ∀h ∈ H

〉
Recently (2010) in [1], working on generalized dihedral groups, was proved that
every Cayley graph on the dihedral group D2n with n even has a Hamilton
cycle. We prove in this work, via a recursive algorithm, that if S ∩H 6= ∅, then
→
Cay(DH , S) is Hamiltonian.
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