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Introduction
In recent years, one of the most important topics in group theory, which is used
in certain groups such as n-Bell, n-Levi and n-Kappe groups, is the discussion

of commutators. Let N #0,1 be an integer. A group G is called n-Bell if it
satisfies the identity [X",Y]=[X,y"] for all X,y €G. The study of n-Bell
groups has been done in several articles. A special case of these groups that
satisfies in a relationship [X",y]=[x y]" for allX,y €G is called n-Levi

group. The group G is also called n-Kappe whenever [Xn, Y, y] =1 for all
X,y €G. Suppose G is an arbitrary group and g is an element on G and

a e Aut(G) .If[g,, ,alAa =1, then g is called the exterior right n-auto

Engle element of the group G, and we denote the set of all the exterior right n-
auto Engle element of the group G with

AR, (G)={xeG:[x, a]ra=1VYaeAut(G)}
and also the set of all the exterior left n-auto Engle element of the group G with
ALy (G)={xeG:[a,  X]ax=LVaeAut(G)}.
Furthermore, exterior n-th absolute center group G will denoted by
LQ(G):{g eG:[X,.9]AQ :1,vXeG}.

In this paper, we prove that the sets AR; (G) and AL, (G) are characteristic
subgroups in G. We also prove that if G is an exterior n-auto Bell group, then
G/ L5(G) has finite exponent dividing 2n(N—1).

Material and Method

In this research, we introduce the non-abelain exterior product that leads to
definition exterior n-auto Engle group, n-auto Bell, n-auto Levi group, n-auto
Kappe group and exterior n-th absolute centre. By using the theorems and
results which were explained about exterior 2-auto Engle and exterior n-auto
Bell in section two and composition of these two groups to each other, at the

end we obtain a bound for structure exponent the factor group G / L5 (G) .




Result and discussion

As regards one of the most important issues in group theory is the structure of
groups. Our goal in this research is to explain the non-abelian structure of the
exterior product of group. We investigation about structural similarities
between exterior n-auto Engle group, n-auto Bell, n-auto Levi group, n-auto
Kappe group, and some properties of the classes these groups. In this paper, we
define the exterior product group of non-abelian for group G.

We prove that the sets AR; (G) and AL, (G) are characteristic subgroups in G.
Furthermore, we obtain a bound for the exponent of the factor group

G/ L;(G) where G is an exterior n-auto Bell group.

Conclusion:
We obtain the following results from this research:
e Let G be a group exterior (n-1)-auto Kappe and exterior n-auto
Bell.Then, Group G is (n-1)-auto Bell group.
e Let G be a group of exterior 2-auto Engle and exterior n-auto Bell.
Then, the factor group G/ARZA(G) has a finite exponent that divide
the number n(n-1).
e Let G be a group. Then AR; (G) is a characteristic subgroup of G,

that is included L(G) and included AR, (G)

e Let G be an exterior n-auto Bell (Levi) group and exterior m-auto Bell
(Levi) group. Then, G is an exterior mn-Bell (Levi) group.
Every exterior n-auto Levi group is an exterior n(1-n)-auto Levi group.
Every exterior n-auto Bell group is an exterior n(1-n)-auto Bell group.

e If G is an exterior n-auto Bell group, then the factor group G/LQ(G)
has finite exponent dividing 2n(N—1).
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