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1. Introduction

Let A be a group of automorphisms of a group G, and denote by CG(A) the
subgroup of G consisting of all the elements fixed by A. If CG(A)=l then A

is said to be fixed-point-free. The purpose of this note is to prove the follow-
ing two theorems.

The first theorem is an extension of a result of F. Gross ([2], Theorem 3.5).

Theorem 1. Let A be a group of automorphisms of a finite group G and p

a prime divisor of \G\. Suppose that either A is cyclic and fixed-point-free or
(\A\, I G I )= 1 and CG(A) is a p-group. If a Sylow p-subgroup P of G is of the
form

P = PlχP2χ χPl

where Pt is a direct product of nt; cyclic subgroups of order pn{ with nx <w2 < < w/
and if each m{ is less than any prime divisor of \A\, then G has a normal p-com-

plement.

If an abelian p-group P is of the form as in the theorem above, we denote
/

Y] mi by m(P), and max m{ by rΫi(P\.
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For a p-gΐoup P, ZJ(P) denotes the center of the Thompson subgroup of P
and we define (Z/)'(P) recursively by the rule

(ZJ)\P)=\, (ZJY(P) = ZJ(P), and

In a case of p odd Theorem 1 can be extended as follows.

Theorem 2. Let G be a finite group y p an odd prime divisor of \G\ and P a
Sylow p-subgroup of G. Suppose that G has a group A of automorphisms satisfying

the same assumption as in Theorem 1. If each n^((ZJ)i(P)/(ZJ)i~1(P)) is less than

any prime divisor of \A\, then G has a normal p-complement.


