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Abstract

In this paper we obtain the exact number of conjugacy classes and commu-
tativity degree of metacyclic 2-groups. In particular, we describe the number
of conjugacy classes both in the split and non-split case.
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1. Introduction. All groups considered in this research are finite. In the last
years many authors achieved significant results but only on the lower and upper
bound of the number of conjugacy classes for finite groups including the p-groups
[1–4]. Among these authors, for instance, Lopeze [3], in Theorem 1 shows that if
A is a maximal abelian subgroup of finite nilpotent group G and |A| = pα, then
there is an integer k ≥ 0 such that k(G) = p2α−m + pβ(p + 1)(pm−α − 1)/pm−α +
k(p2 − 1)(p− 1)/pm−α, where |G| = pm and |Z(G)| = pβ. For k > 0, this formula
is an upper bound for G and does not determine the exact number of conjugacy
classes of G. Also, several results have been verified about conjugacy classes of
subgroups of metacyclic p-groups [5–7]. For example, in [7] Theorem 1.3, it was
shown that if G is any finite split metacyclic p-group for an odd prime p, that
is, G = H ⋉ K for subgroups H and K, and if |H| = pα and |K| = pα+β, then

there exist exactly (β−α+1)(pα+1−1)/(p−1)+4

α−1
∑

i=0

pi(α+ i) conjugacy classes

of subgroups of G. Hethelyi and Kulshammer ([6] Proposition 3.2) proved
if G is a metacyclic p-group where p is an odd prime number and |G′| = pn,
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