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A finite group 𝐺 is said to be a cyclic complementary extension of a subgroup 𝐴 if 𝐺 has a cyclic subgroup
𝐶 such that 𝐺 = 𝐴𝐶 and 𝐴 ∩ 𝐶 = 1. A chosen generator 𝑐 of 𝐶 determines a permutation 𝜙 on 𝐴 and
an integer-valued function Π : 𝐴 → Z|𝑐| via the identity 𝑐𝑥 = 𝜙(𝑥)𝑐Π(𝑥) (𝑥 ∈ 𝐴) with the following
properties:

(a) 𝜙(1𝐴) = 1𝐴 and 𝜙(𝑥𝑦) = 𝜙(𝑥)𝜙Π(𝑥)(𝑦) for all 𝑥, 𝑦 ∈ 𝐴.

(b) Π(1𝐴) = 1 and Π(𝑥𝑦) =
∑︀Π(𝑥)

𝑖=1 Π(𝜙𝑖−1(𝑦)) for all 𝑥, 𝑦 ∈ 𝐴.

The permutation 𝜙 and the function Π are known as a skew morphism of 𝐴 and an extended power
function of 𝜙, respectively. It turns out that every cyclic complementary extension of a given finite group
𝐴 can be characterized by the corresponding skew morphism of 𝐴 and the associated extended power
function, which allows us to investigate certain combinatorial objects such as regular Cayley maps as well
as generalized regular Cayley maps.
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