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We consider finite groups only.
Let G be a finite group. The set π(G) of all prime divisors of the number |G|

is called the prime spectrum of G. A finite group G is prime spectrum minimal if
π(H) ̸= π(G) for every proper subgroup H of G.

A subgroup H of a group G is called a Hall subgroup if (|H|, |G : H|) = 1. The
class of finite groups in which all maximal subgroups are Hall is a proper subclass of
the class of finite prime spectrum minimal groups.

P. Shumyatsky has written down to ”Kourovka notebook” [1] (problem 17.125) the
following

Conjecture 1. In any finite group G, there is a pair a, b of it’s conjugate elements
such that π(G) = π(⟨a, b⟩).

It is easy to prove, the Shumyatsky conjecture is equivalent to the following

Conjecture 2. Every prime spectrum minimal group is generated by a pair of
conjugate elements.

In [2] we have proved, any finite group with Hall maximal subgroups is generated
by a pair of conjugate elements. Thus we have obtained the partially solution of
Problem 17.125 from ”Kourovka notebook”. In our proof we used the description
of nonabelian composition factors of a finite group with Hall maximal subgroups [3].
Thus it is interesting the following

Problem. What are nonabelian composition factors of finite groups that are
prime spectrum minimal?

The main result of this work is the following

Theorem. Let S = An where n ≥ 5. Then the following conditions hold:
(i) S is not isomorphic to a composition factor of a prime spectrum minimal group

if n is not a prime;
(ii) S is a prime spectrum minimal group if n is a prime.

Following [4] let us define c(G) to be the least integer n such that there exist proper
subgroups H1, . . . , Hn such that π(G) = π(H1) ∪ . . . ∪ π(Hn).

In [4] it was proofed, c(An) ≤ 2 for each n.
Using main theorem of this work we obtain

Corollary. Let S = An where n ≥ 5. Then the following conditions hold:
(i) c(S) = 1 if n is not a prime;
(ii) c(S) = 2 if n is a prime.
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