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Introduction Lemma 4Let G be a finite group of odd order ad-most ¢, then G is nilpotent with {k, c¢}-bounded

mitting an automorphisnma of order 2 such that nilpotency class. We use the related result above

Let G be atinite group ot odd order . Itis We”'G = |G, a|. Suppose thaW¥V be ana-invariant nor- in the proof of the next proposition.

. . mal subgroup of7 such thatCx(a) = 1. Then prongsition 8Let G be a finite group of odd or-
G, then the properties @f;(a) have strong impact , _ Z(G)

over the structure ofy.

known that ifa Is an involutory automorphism of

der and with derived length, admitting an ele-

S R | mentary abelian group of automorphismsof or-
It was shown by Shumyatsky [2] thatdf is a ome Results dor 2" such thatCu( 1) has exponents. Then

finite group of derived lengtlk and if G admits a We are now ready to formulate the key thedy = (] |G,a] Is an extension of a group of

: : : acA#
fixed-point-free action of the elementary group ¢gm_ At first we formulate the Theorem 6 under the; m, nf-bounded exponent by a nilpotent group

order2", thenG: has a normal series of lengthall  pypothesist being metabelian. It will be done inof {k, m,n}-bounded class.
of whose quotients are nilpotent of class boundg<t next lemma.

In terms ofk andn only. Recently a shorter proof - Sketch of Proof of the
of this result was obtained in Shumyatsky and Sitgmma SLet G be a metabelian finite group of Theorem 1
[3]. odd order admitting an automorphismof order

_ L 2 such thatC(;(a) has exponent: andG = [G, al. We use induction om. Forn = 1 the Propo-
We consider the situation when the elemetll'hen(}’ has exponent: sition 6 guarantes that’ has{m, k}-bounded ex-

tary groupA of order2™ acts on a groug- of odd ponent, and the result follows.

order in such way that'( A) has exponent.. Our Proof. By the hypothesisy = [¢/, aj It follows _
. . . that Cz(a) C G'. Let N be the normal closure Suppose that > 2 and the result Is true for
main result is the following theorem

of Cq(a) in G. SinceG’ is abelian we concludeany group admitting an elementary abelian group
Theorem 1Let G be a finite group of odd orderthat N has exponentn. By the other handy/N of automorphisms of order less or iqual". For
and of derived lengttt. Let A be the elementaryis abelian becauseacts onG/N fixed-point-free. any normalA-invariant subgroufi’ of G the group
group of order2” acting onG in such way that ThenG’' = N. o A induces a group of automorphisms@f7'. In

Ca(A) has exponent:. ThenG has a normal se- particularA induces a group of automorphisms of
Theorem 6Let G be a finite group of odd orderG/[G J] for eachy € A%

and of derived lengtht, admitting an automor-
G=Gi>2Th>2Gy 21> .. >2G,>21T,=1 phisma of order 2 such thatC.(a) has exponent Let B be the elementary group of ordet.

such that the quotientss,/T; are nilpotent of " @NdG = [G.al. ThenG"has{m, k}-boundea So, for each element € A* exists the corre-
. exponent. sponding action ofB on G/|G,al. Let K =

{k, m,n}-bounded class and the quotiefits G, , | [T G/[G.al. We have an action o on K. By
have{k, m,n}-bounded exponent. Proof. We notice that foix < 2 the result follows ~,. "

Xthe Proposition 5. So we assume that 3 and the Induction hypothesi& has a series of length
2(n — 1) with the required conditions. LeV =

res

The proof of the above theorem Is based on tH
same techniques as [2] and [3] use induction ork. By induction we conclude tha

G /G*=V has{m, k}-bounded exponent. (1 1Gal.

ac A7
- - (k—1) _
So It Is suficient to show thak has{m, k} Proposition 8 tell us tha¥ is an extension of

- G
bounded exponent.  ConsideF/ (Coun(@)®), a group of{ k, m, n}-bounded exponent by a nilpo-
The following three lemmas are well-known (se@ithout loss of generality we suppose th%ntgroup of( k, m, n}-bounded class. Sin€g/N

_ (k—1) (k—2)
for example [4, 6.2.2,6.2.4,10.4.1]}). Cqe-n(a) = 1, SOG < Z(G). ThenG embeds ik the result follows.

Lemma 2Let G be a group andV a normal sub- IS nilpotent with class2. Since GF2 < @ it
group of G such thatN = n and G/N has expo- follows by induction hypothesis that'" 2 /G
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have

a)Cq/n(A) = Ca(A)N/N for any A-invariant nor-
mal subgroupV of G;

b)G = Ca(A)|G, AJ;




