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1 Introduction

The hyperstructure theory was firstly introduced, by F. Marty at the 8th congress of Scandinavian
Mathematicians in 1934. Marty introduced the concept of hypergroups as a generalization of groups
and used it in different contexts like algebraic functions, rational fractions and non-commutative
groups. In classical algebraic structures, the synthetic result of two elements is an element, while
in the hyper algebraic system, the synthetic result of two elements is a set of elements, therefore it
can be said that the notion of hyperstructures is a generalization of classical algebraic structures,
from this point of view. Hyperstructures have many applications to several sectors of both pure
and applied sciences as geometry, graphs and hypergraphs, fuzzy sets and rough sets, automata,
cryptography, codes, relation algebras, C—algebras, artificial intelligence, probabilities, chemistry,
physics, especially in atomic physics and in harmonic analysis. In this paper, we introduce a type
of automorphism using the automorphism of any hypergroup and invariant congruence relation on
a hypergroup and express a congruence relation between automorphisms and study its properties.
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Finally, we introduce the autosolvable and autonilpotent polygroup using the concept of auto-
commutators and study relationship between autosolvable and autonilpotent polygroups.

2 Preliminaries

Let H be a non-empty set and P*(H) be the set of all non-empty subsets of H. Let - be a
hyperoperation on H, that is, - is a map from H x H into P*(H) and structure (H,-) is called

a hypergroupoid. For any two non-empty subsets A and B of H and x € H, we define A- B =

U a-bA-z=A-{z},z-B={z}B.
a€A, beB

A hypergroupoid (H, ) is called a semihypergroup if for all a, b, ¢ of H we have (a-b)-¢ = a-(b-c).
A semihypergroup is a hypergroup if a- H = H -a = H for all a € H. Let (Hi,e1) and (Hy, e2)
be hypergroups. Define a hyperoperation @ on H; x Hy by (z,y) ® (z,w) = (z &1 z,y 3 w).
Then (H; x Ha,e) is a hypergroup. The map f : Hy — Hy is called a homomorphism (or
inclusion homomorphism) of hypergroups if for all a,b € H;, we have f(a-b) = f(a)- f(b) (or
f(a-b) C f(a)-f(b)). A homomorphism f is called an isomorphismif f is a one to one and onto map.
If H is a hypergroup, an (inclusion) automorphisms of H is an (inclusion) isomorphism from H to
H. The set of (inclusion) automorphisms of H denoted by Aut(H) (Autl(H)). In every hypergroup
H, a commutator of z,y € H is denoted by [z,y] ={h € H |x-yNh-y-x # 0} (See []). Let
x € H and o € Aut(H). Define [x,a| ={h € H | x € h-«a(x)} and will call an autocommutator of
x and «. Inductively, for all a1, a9, - a, € Aut(H), [z, 01, e, ap] = [[2, a1, 00, - - ap—1], ]

where for any two non-empty subsets X C H and A C Aut(H), we define [X,a] = | [z, o] and
zeX
[X,A] = U [z,a] (See [§]). Let (H,-) be a hypergroup and R be an equivalence relation on H.

zeX
acA

Letting H/R = {z | = € H}, be the set of all equivalence classes of H with respect R. Define a
hyperoperation o as follows: Zoy = {Z | z € z-y}. In [I0] it was proved that (H/R, o) is a group if
and if only R is a strongly regular equivalence relation. A (strongly) regular equivalence relation
we call (strongly) congruence relation.

Let H be a hypergroup and R be a relation on H. Then R is called an invariant relation,
if for all @ € Aut(H), we have a(R) C R, where a(R) = {a(z,y) := (a(z),a(y)) | (z,y) € R}.
A semihypergroup (P, ) is called a polygroup, provided that (i) it has a scaler identity e, that is,
e-x=wx-e={x}, forevery x € P, (i1) x €y -z implies y € x- 2! and z € y~! - 2, where ~! is
an unitary operation on H. A non-empty subset K of P is said to be a subpolygroup of P, if for
any =,y € K, x-y~! C K and is denoted by K < P. A subpolygroup K of P is called a normal
subpolygroup, if for any x € P, 27! K-z C K and is denoted by K <tP. A subpolygroup K of P is
said to be characteristic in P if o(K) C K for all « € Aut(P), and we denote it by K <. P. Notice
that if K is characteristic in P and o € Aut(P), then a(K) = K. There are several commonly
used notations for the image of (z,y) under a binary hyperoperation: xy (multiplicative notation),
xoy, x*xy, etc. For convenience we shall generally use the multiplicative notation throughout this
paper and refer to zy as the product of z and y.

Suppose that A and B are two polygroups and AN B = {e}. Then (A[B], ) is a polygroup
(See [@]) as follows: zxe=exx =z for all x € AU B, and for all z,y € AU B — {e},

xy ifx,ye A

x ifreB,ye A
TrkYy=1S vy iftre A,jye B

Ty if z,y € B,y #x"!

ryUA ifz'=yeB
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Let X be a non-empty subset of a polygroup P define the subpolygroup generated by X, (X)
to be the intersection of all subpolygroups of P which contain X. Let U denote the set of all
finite product of elements of P. Then wp = {x € P |Ju el st e,z € u} is called heart of P.
Polygroup P is said to be nilpotent if 1,,(P) C wp, for some integer n, where lo(P) = P and

Lir1(P) = ({h € [a,9] | © € 1(P),y € P}).

A polygroup P is called solvable if P = wp, for some n € N, where P1) = P/ = ([P, P]), and
pn+l) — (p(n))/,

Define a relation 8 on H by afb <= 3 u € U(H) such that {a,b} C u. If §* is the transitive
closure of 5. In [A] it was rewrote the definition of 5* on H as follows:

af*b <= 321 = a, 29, ..., 2n+1 = b € Hyug,ug..,up, €U st{zi,ziy1} Cu;,V1<i<n.
Also Freni, introduced a strongly regular relation v on a hypergroup H as follows:

A=m={(z,z)|xeH}

n
and for all n > 2, (x,y) € v, if and only if there exist z1, 29, ..., 2, € H, 0 € S, such that x € H Z,
i=1

n

Yy e H Zo(i) = Ug and 7y = U Yn, Where Sy, is the symmetric group of degree n, in addition it was
i=1 n>1

proved that H/~v* is an Abelian group [I, 2, B

=y

4, B, B, @, §].
B. Davvaz et al, introduced the relation v, = U Um,n, Where vy, = v1 and for every m > 1,

m>1
m

Vm,n is defined by, (a,b) € vy & Ju = Hzi €U, Jo € S, such that o(i) =1 if z ¢ L,(H)
i=1
and a € u,b € u,, in addition it was proved that H /v is a nilpotent group [I]. Also 7, = U Tm,ns

m>1
where 71, = {(x,2) | x € H} and for every m > 1,7y, 5, is defined by,
m
(a,b) € Tpp < Ju= sz yJdoe Sy io(i)=1iif z ¢ T, (H) and a € u,b € uy,
i=1

in addition it was proved that H /7 is a solvable group [2]. Also, A. Mosayebi Dorcheh introduced
a strongly regular relation Rx on a hypergroup H and it was proved that H/Rj, is a k-nilpotent
group [[].

In [R], Mosayebi et al, introduced the notion of auto-Engel polygroup and investigated some
properties of it. Moreover they defined the concept of characteristic sets in hypergroups and gave
some related properties. In [9], Moghaddam and Parvaneh defined the concept of autonilpotent
and autosolvable groups (by definition [z, a] = 2 'a(z)). Now, in this paper we define the notion
of autonilpotent and autosolvable (according to the definition [z,a] = za(z~!)) and investigate
some properties of them.

3 Relation-equality in automorphisms

In this section of the article, we introduce specific automorphisms using automorphisms on hyper-
group and invariant relation.
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Lemma 3.1. Let (P,-,e) be a polygroup and o € AutI(P) and x € P. Then

(ii1) [z,a] = za(z™Y), [a, 2] == [2,0] ' = a(z)z™! = [a(z), 1]

Proof. (i) Let z € P and a(x) = e. Then we have

{e} ={a(2)} = ale-z) C ale) - a(z) = ale) - e = {ale)}.
This yields a(e) = e.
(ii) Let a € P. Then we have e € aa™! and thus a(e) € a(a)a(a™!). Now, we conclude that
ala)™! = ala™?).
(it} o] = [2,0] 7! = (wa(e~1))"! = a(z)z~! = [a(z),a"1].
O
Lemma 3.2. Let H be a hypergroup and R be an invariant strongly congruence relation on H,

a € Aut(H). Then there is an automorphism & : H/R — H/R such that am = ma, that is to say,
such that the diagram commutes, where &(z) = o(x), x € H.

H o
s s
H/R—%* H/R

Figure 1:

Proof. Let z,y € H and T = . Then

(z,y) € R= (a(x),a(y)) € R= a(7) = a(z) = a(y) = a(y).

Now, let z € xy. Then, a(zy) = a(z) = a(z) = a(z) a(y), and hence « is a homomorphism. It is
easy to see that a is an isomorphism, such that for all z € H, an(z) = w(a(z)). O

Corollary 3.3. Let H be a hypergroup and R be an invariant strongly congruence relation on H.
Then,

(i) If aq, g € Aut(H), then aras = aqagz,

(i3) For o € Aut(H), a~' = a1,

(ii) Aut(H) = {a | o € Aut(H)} < Aut(H/R).

Proof. (i) Let z € H. Then a1a3(7) = aras(z) = ay(aa(z)) = ai(@(?)) = craa ().

(ii) By (i), we have @a~1 = aa~! = I, where [ is the identity of the group Aut(H).
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(iif) Let ay,d € Aut(H). Then diaz~" = droy ' = oy ! € Aut(H).
O

Definition 3.4. Let H be a hypergroup and R be an invariant (strongly) congruence relation on
H. Then the two automorphisms a1 and g are called R-equality if (a1 (z), aa(z)) € R, for all x
of H. In this case we write oy =R ag and it is easy to see that ap = ao. In the special case =a s
the equality of automorphisms.

Example 3.5. Let G = S3 = {e,a,a?,b,ab,a?b} and {e,c} be a cyclic group and P = {e,c}[G].
Then (a a*) = I and so (a a?) = I, but (a a®) #p I, where B and ~y are the relations defined in
the previous section.

Corollary 3.6. Let i, a2, € Aut(H). Then
(i) If o1 =g a9, then a]* =g a5 !,
(ii) If cnag =g I, then al_l =R Q9,

(i1i) If acy =R o, then aq =g g,

(iv) If a1 =g ag and R C S and S is an invariant (strongly) congruence relation, then oy =g as.

Proof. (i) Suppose that a; =g ao. Then, we have a; = a3 and hence a; ! = ap~!. Therefore,

by definition 041_1 =R a2_1.

(ii) We have ayde = I and so a3~ = ap. It follows that ozfl =R 9.

(iii) By definition the proof is clear.

(iv) Let a1 =r ag and R C S. Then for every x € H we have (a1(z),a2(x)) € R and so
(a1(z),a9(x)) € S, for all z € H and thus a1 =g ao.
]

4 Auto-C class polygroups

In this section our main purpose is to explore the structure of autocommutator, we investigate the
concept of autosolvable polygroups and we give some results in this respect. Finally, we discuss
on autonilpotent.

Definition 4.1. Let P be a polygroup. Define
AW(P) = A(P) = ([P, Aut(P))) = (h € [x,0] | # € P,a € Aut(P)),

and for every n € N, A+tD(P) = A(A™(P)) = ([A™(P), Aut(A™(P))]). Then P is called an
autosolvable polygroup of class at most n, if A(”)(P) C wp. Clearly, if P = wp, then P is an
autosolvable polygroup.
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Example 4.2. (i) Let P ={1,2,3,4,5,6,7}. Then (P,-,1) is a solvable polygroup as follows:

1 2 3 4 5 6 7
1)1 2 3 1 5 6 7
2012 {1,2} 3 4 5 6 7
3/3 3 {1,2} 7 6 5 4
44 4 6 (1,2} 7 3 5
5/5 5 7 6 {1,2} 4 3
66 6 4 5 3 7 (1,2}
7|7 7 5 3 4 {1,2} 6

(See [2]). Since wp = {1,2} and Aut(P) = Aut(S3) = S3, we get A(P) = {1,2,6,7} and
therefore Aut(A(P)) = {I,(6 7)} and so for n >3, A™(P) = {1,2,6,7}. Thus, P is a
solvable polygroup which is not an autosolvable polygroup.

(ii) We consider P = {e,a,b} whose table is given below:

. ‘ e a b
ele a b
ala {eb} {a,b}
b|b {a,b} {e,a}

Then, Aut(P) = {I,(a b)}, and thus for all n > 1, A™(P) = P. Therefore P is not an
autosolvable polygroup.

Example 4.3. Let P ={1,2,3,4,5,6,7,8,9}. Then (P,-,1) is a polygroup as follows:

12 3 4 5 6 7 8 9
11 2 3 4 5 6 7 8 9
202 {1,2} 3 4 5 6 7 8 9
313 3 {1,2} 9 8 7 6 5 4
404 4 7 {1,2} 9 8 3 6 5
505 5 8 7 (1,2} 9 4 3 6
6|6 6 9 8 7 {1,2} 5 4 3
7|77 4 5 6 3 8 9 {1,2}
8|8 8 5 6 3 4 9 (1,2} 7
919 9 6 3 4 5 (1,2} 7 8

It is easy to see that Aut(P) = Aut(Dg). Now, if
Ds={e=1,a="7a>=8,a>=9,b=3,ab=4,a’b=5,a’b =6, },

then we get P/ = Dg and Aut(Dg) = {a : Dg — Dg | a(a) = a*, a(b) = a/b, where i € {1,3},j €
{0,1,2,3}} and thus

Aut(P)={I,(3 4 5 6),(3 5)4 6),(7 94 6,3 6 5 4,7 93 4)
(5 6),(7T 93 5),(T 93 6)(4 5)}

It follows AV(P) = {1,2,7,8,9} and Aut(A(P)) = {I,(7 9)}. Therefore, for n > 3 we have
AM(P) ={1,2} = wp and so P is an autosolvable polygroup.
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Corollary 4.4. Let P be a polygroup and for n € N, Aut(A™(P)) = {I}. Then P is an auto-
solvable polygroup.
If Aut(P) = {I} obviously we have Aut(A"™(P)) = {I} for every n € N.

Example 4.5. Let P ={e,a,b,c}. Then (P,-) is a polygroup as follows:

. ‘ e a b ¢
ele a b ¢
ala a P c
b|b {eab} b {bc}
cle {a,e} ¢ P

(See [4]). Since Aut(P) = {I}, we get that P is an autosolvable polygroup.
Corollary 4.6. Let (P,-,e) be a polygroup. Then,

(i) For alln €N, e € AM(P),

(i3) For alln € N, A+t (P) C AM(P),

(#i7) If P is an autosolvable polygroup of class n, then P is an autosolvable polygroup of class
n—+1.

(tv) For alln € N,
AM(P) = ([z,a1,...,00] | € P,oy € Aut(AC"D(P)),i=1,...,n),
where A (P) = P.

Proof. (i) Obviously for all n, we have I € Aut(A™(P)) and for all z € P,e € x -2~ = [z, I].
Thus e € A™(P).

(ii) By induction the proof is obtained.
(iii) By item (ii) it is clear.

(iv) It is an immediate consequence of definition.

Corollary 4.7. A group G is autosolvable of class n if and only if A™(G) = {e}.

Proof. By Corollary (8) we have e € A" (@), but wg = {e} and thus A™(G) C {e} if and only
it AM(Q) = {e}. O

Theorem 4.8. Let G be an autosolvable group. Then G is a solvable group.

Proof. We prove G C A (@) by induction on n, where G = G’ = ([G,G]) and for every
k>,
GE+D — ([a®) k).

Now, suppose that h = [z, y], where z,y € G so by hypothesis of induction z,y € A™(G). Now,
if for every a € G, ¢y(a) = yay ! is the inner automorphism group of G, then, we have

h=[z,y] = ayz 'y~ = [z, ¢,) € APTV(G).

Finally let G be an autosolvable group of class n, then by Corollary (E-2) we get G = {e}. [
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Example 4.9. (i) Let G = Zg. Since for n > 1, AW(G) = {0,2,4}, and Aut(A™(G)) =
{I,(2 )}, we have A™(G) # {0}, and so G is a solvable group which is not an autosolvable
group. Thus the converse of Theorem [.8 is not neccessarily true.

(i3) Let G be a group and Aut(G) = Inn(G). Then A (G) = G™. In this case, we have the
property of solvable groups.

Theorem 4.10. Let P be a polygroup and for all n € N, Aut(A™(P)) C Aut(A(™(P)). Then
(i) P is an autosolvable polygroup if and only if P is an autosolvable group, where P = P/p.

(13) If P is an autosolvable polygroup, then P is solvable.

Proof. (i) First, we prove that A" (P) = A(M(P), for all n by induction on n. Let a €
AHD(P), without losing generality suppose that @ = [Z,a], where Z € AM™(P) and
a € Aut(A™(P)). Thus there exists oy € Aut(A"™(P) such that @y = a (see Lemma
(82)). By the hypothesis of induction there exists t € A (P) such that 7 = #. If b € [t, ag),
then b € A+tD(P) and b = [f, @] = [Z, a] = @. Similarly, we can see the converse. Now, we
have A (P) C wp if and only if A (P) = {e}. This completes the proof.

(ii) This follows from (ER) and (ZZ10).

Definition 4.11. Let P be a polygroup, we define ko(P) = P and for every n € N,

kn(P)=(h € [z,a] | x € kn_1(P),a € Aut(P))
= ([kn-1(P), Aut(P)]).

Polygroup P is called an autonilpotent of class at most n if k,(P) C wp. The smallest integer
n such that ky,(P) C wp is called the autonilpotency class. It is abvious that for every n € N,
e € kn(P) and k,(P) <. P and hence a group G is an autonilpotent group if and only if there exists
some n € N in such a way that k,(G) = {e}. In a similar way one can see that if Aut(P) = {I},
then P is autonilpotent.

Example 4.12. Let P = {e,a, b} be the polygroup as in Example -3. Then k,(P) = {e,a,b} and
so P is not autonilpotent.

Example 4.13. (i) Let G = Dg = {e,a,a? a3, b,ab,a’b,a®b} the dihedral group of order 8 and
let {e,c} = Zy and P = {e, c}|G]. Then

Aut(G) ={ai; : G = G | a; j(a) = ai,am-(b) = dlbi e {1,3},57 €{0,1,2,3}},

and Aut(P) = Aut(G), hence we get ki(P) = {(a) U{c}, ko(P) = (a®) U {c}, k3(P) = {e, c}.
Therefore, P is autonilpotent.

(13) Consider the polygroup P in Example -3, since for all n > 1, ky,(P) = {1,2,6,7} and
wp = {1,2}, we get that P is not an autonilpotent polygroup.

Corollary 4.14. Let P be a polygroup. Then
(i) kns1(P) C ku(P).

(i7) kn(P) = ([x,01, - ,an] | x € Pyoq, -+, ap € Aut(P)).
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Proof. (i) By definition and induction, the proof is clear.
(ii) Using induction on n, we have

Bait(P) = (ha(P), Aut(P))) = ([2.0] | 2 € ky(P),0 € Aut(P))
= ([z,01, - ,anl,a] | x € Paj,a € Aut(P),i=1,--- ,n),

then we get our claim.
O

Example 4.15. Let P = {1,2,3,4,5,6,7,8,9} be the polygroup in Example 3. It is easy to see
that ks(P) = {1,2}. Therefore, we conclude that P is autonilpotent.

Theorem 4.16. Every autonipotent group G is nilpotent.
Proof. Tt is easy to see that [,,(G) C k,(G), n > 0 and this completes the proof. O
Example 4.17. S3 is not nilpotent and hence is not autonilpotent.

The following example, shows that the converse of the above theorem, is not necessarily true.

Example 4.18. Let G = Zg, {0,a} = Zy and P = {0,a}[G]. Then Aut(P) = {I,(1 5)(2 4)}
and for every n > 1, k,(P) = {0,2,4,a} and hence P is not autonilpotent but it is nilpotent.

Definition 4.19. Let P be a polygroup. Define Zy(P) = wp, for every n € N,
Zn(P)={(x € P|[z,a] C Z,—1(P),Ya € Aut(P)).
Theorem 4.20. Let P be a polygroup. Then
wp = Zo(P) C Z1(P)C - C Zy(P)C - .
Proof. Let a € Aut(P). Since a(wp) C wp (by Lemmas B and B), we get

Zo(P) =wp C (z € P | & = a(z),Va) = Z1(P),

where Z = (), and so by induction the proof is obtained. O

Theorem 4.21. Let P be a polygroup and n > 0. Then
kn(P) Cwp if and only if Z,(P) = P.

Proof. Let k,(P) C wp. Then by induction on i, we show that k,_;(P) C Z;(P). Let x €
kn—i—1(P). Then for every a € Aut(P), [z,a] C k,—;i(P). By using the hypothesis of induction,
we have [z, o] C Z;(P) andso x € Z;11(P). Now for i = n we obtain that P = ko(P) C Z,(P) C P,
that is Z,(P) = P.

Conversely, if Z,(P) = P, then by induction we prove that k;(P) C Z,_;(P), 0 < i < n.
Suppose that h € [z, a], where = € k;(P) and a € Aut(P). Then by the hypothesis of induction
we conclude that « € Z,,_;(P). Hence h € [z,a] C Z,_;—1(P). Letting i = n implies that

kn(P) C Zo(P) = wp.



48 A. Mosayebi Dorcheh

Corollary 4.22. Let P be a polygroup. Then P is an autonilpotent polygroup if and only if there
exists some n € N in such a way that Z,,(P) = P.

Corollary 4.23. Fvery autonipotent polygroup is autosolvable.

Proof. Let P be a polygroup. At first, we prove that A(")(P) is characteristic in P. Let a, a1 €
Aut(P), x € P, then a([z,a1]) = a(x)aa;(z71) = [a(z), aa1a™t] € A(P). Therefore, A(P) <. P,
thus we conclude that A(")(P ) <. P, for all n € N. Now, by induction on n we show that

AM(P) C k(P).
For n = 1, we have A(V(P) = A(P) = k;(P). Now, suppose that A (P) C k,(P). Then
AHD(P) = A(AM)(P)) = ([A®)(P), Aut(A®)(P)])
C ([kn(P), Aut(P)]) = kn+1(P).

Now, suppose that P is an autonilpotent polygroup. Then, there exists n € N such that &, (P) C
wp and so we obtain A™(P) C wp, and the proof is completed. O

Theorem 4.24. Let P, and Py be two polygroups and n > 1. Then,
(Z) A(n) (Pl) X A(n) (PQ) - A(n) (Pl X PQ),
(ii) If P1 x Py is an autosolvable polygroup, then Py and Py are autosolvable.

Proof. (i) We prove our claim by induction on n. For n = 1, it is obvious. Now, suppose that
(h1,ho) € A(”H)(Pl) X A(”“)(PQ). Then without loss generality suppose that h; € [z;, o],
for i = 1,2, where 2; € A™(P)) and oy € Aut(A™(P;). By the hypothesis of induction
we conclude that (z1,z2) € A™ (P, x Py). Define o = (a1, ) by a(z, y) = (a1(x), az(y)).
Clearly a € Aut(A™(P; x By)). Hence, (hy,hs) € [(z1,22), (1, )] € APTD (P x By).

(ii) Since Py x P» is an autosolvable polygroup, there exists n € N such that
AM(P) x A™(Py) C A™ (P, x Py) C wp,xp, = wp, X wp,.

It follows that A(™) (P;) Cwp, for i =1,2. Hence P; and P» are autosolvable.
OJ

Example 4.25. Let G = Zy X Zy. Then Aut(G) = S3, Aut(G) = G and A(Z3) = {0}. Therefore,
G is not autosolvable while Zo is autosolvable. On the other hand,
{(0,0)} = A(Zy) x A(Zy) C A(Zy x Zs).
The above example shows that Theorem is not true in general.

Theorem 4.26. Let K be a characteristic subpolygroup of a polygroup P. Then,

(1) Aut(K) C Aut(P),

(i1) AM(K)C AM(P),
(zit) If P is autosolvable, then K is autosolvable.

Proof. 1t is straightforward. O

The following example shows that the condition in previous theorem is neccessary.

Example 4.27. Let P be the polygroup in Example f.3. We consider the non-characteristic
subpolygroup K = {1,2,3,5,8}. Itis easy to see that A(K) = K and hence K is not an autosolvable
subpolygroup of autosolvable polygroup P.



5

On autosolvable and autonilpotent polygroups 49

Conclusions

In this paper, we introduce the autosolvable and autonilpotent polygroups using the automor-
phisms and the following results are obtained from it:

(v)

(vi)

Relations 3, , 7, and v, are examples of invariant relations.

Using automorphism define autosolvable polygroups and prove that each autosolvable group
is a solvable group.

With the concept of autocommutator, autonilpotent polygroup is introduced and it is proved
that each autonilpotent polygroup is an autosolvable polygroup.

The symmetric group S3 is neither an autonilpotent group nor an autosolvable group but
the dihedral group Dg is both an autosolvable and autonilpotent group.

With respect to the concept of autonilpotent polygroups, we investigated the relation between
of autonilpotent groups and nilpotent groups.

It investigated the subpolygroup of autonilpotent polygroups are not necessarity autonilpo-
tent polygroup.
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