
Journal of Algebraic Systems
Vol. 12, No. 2, (2025), pp 269-282

ON CLOSED HOMOTYPICAL VARIETIES OF
SEMIGROUPS-2

SH. ABBAS, W. ASHRAF∗ AND R. ALAM

Abstract. In this paper we extended the results of paper
“On Closed Homotypical Varieties of Semigroups” and have
shown that the homotypical varieties of semigroups defined
by the identities axy = xnayx, axy = xanya[axy = yaynx],
axy = xayan[axy = ynayx] and axy = xayxn are closed in
itself, where (n ∈ N).

1. Introduction and Preliminaries

A semigroup identity u = v is the formal equality of two words u
and v formed by the letters over an alphabet set X. For any word u,
the content of u (necessarily finite) is the set of all distinct variables
appearing in u and is denoted by C(u). The identity u = v is said to
be homotypical if C(u) = C(v). The class of semigroups, in which a
finite or an infinite collection u1 = v1, u2 = v2 · · · of identical relations
is satisfied, is called the variety of semigroups determined by these
identical relations. A variety V of semigroups is said to be homotypical
if it admits a homotypical identity. Let U be a subsemigroup of a
semigroup S. Isbell [10] defined the dominion of U in S as
Dom(U, S) = {d ∈ S : ∀ α, β : S −→ T, if α|U = β|U =⇒ dα = dβ}.
It is well known that Dom(U, S) is a subsemigroup of S containing U .
If Dom(U, S) = U , then U is called closed in S; and absolutely closed
if Dom(U, S) = U in every containing semigroup S. If each member
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of a variety V is closed, then the variety V of semigroups is said to be
closed. Let V1 and V2 be any varieties of semigroups such that V1 ⊆ V2.
Then the variety V1 is said to be closed in the variety V2 if whenever
a semigroup U ∈ V1 is a subsemigroup of a member S of V2, then U is
closed in S. Obviously, if V1 is closed in V2, then all subvarieties of V1

are closed in containing subvarieties of V2.
The following result provided by Isbell [10], known as Isbell’s zigzag

theorem, is a most useful characterization of semigroup dominions and
is of basic importance to our investigations.
Theorem 1.1. ([10], Theorem 2.3) Let U be a subsemigroup of a
semigroup S and let d ∈ S. Then d ∈ Dom(U, S) if and only if d ∈ U
or there exists a series of factorizations of d as follows:
d = a0t1 = y1a1t1 = y1a2t2 = y2a3t2 = · · · = yma2m−1tm = yma2m (1.1)

where m ≥ 1, ai ∈ U (i = 0, 1, . . . , 2m), yi, ti ∈ S (i = 1, 2, . . . ,m),
and

a0 = y1a1, a2m−1tm = a2m,

a2i−1ti = a2iti+1, yia2i = yi+1a2i+1 (1 ≤ i ≤ m− 1).

Such a series of factorization is called a zigzag in S over U with
value d, length m and spine a0, a1, . . . , a2m.

The following result is also necessary for our investigations.
Theorem 1.2. ([11], Result 3) Let U and S be semigroups with U as
a subsemigroup of S. Take any d ∈ S\U such that d ∈ Dom(U, S).
If (1.1) is a zigzag of minimal length m over U with value d, then
tj, yj ∈ S\U for all j = 1, 2, . . . ,m.

Semigroup theoretic notations and conventions of Clifford and
Preston [7] and Howie [9] will be used throughout without explicit
mention.

2. Closedness and Varieties of semigroups

In general varieties of bands containing the varieties of rectangular
and normal bands are not absolutely closed as Higgins [8, Chapter 4]
had given examples of a rectangular band and a normal band that were
not absolutely closed. Therefore, for the varieties of semigroups, it is
worthwhile to find largest subvarieties of the variety of all semigroups
in which these varieties are closed. As a first step in this direction,
one attempts to find those varieties of semigroups that are closed in
itself. Encouraged by the fact that Scheiblich [12] had shown that
the variety of all normal bands was closed, Alam and Khan in [ 4, 5,
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6] had shown that the variety of left [right] regular bands, left [right]
quasi-normal bands and left [right] semi-normal bands were closed. In
[3], Ahanger and Shah had proved a stronger fact that the variety of
left [right] regular bands was closed in the variety of all bands and,
recently, Abbas and Ashraf [1] had shown that a variety of left [right]
normal bands was closed in some containing homotypical varieties of
semigroups.

In [2], Abbas and Ashraf had shown that some closed
homotypical varieties of semigroups determined by the identities
axy = x2ayx, axy = xa2ya, axy = yay2x, axy = xaya2, axy = y2ayx
and axy = xayx2. In the same direction, we have shown that the
homotypical varieties of semigroups defined by the identities
axy = xnayx, axy = xanya[axy = yaynx], axy = xayan[axy = ynayx]
and axy = xayxn are closed in itself.

Finally, the results in this section raise open problem of whether the
varieties considered in the paper are absolutely closed; if not, of finding
out largest varieties of semigroups in which these varieties are closed.

Lemma 2.1. Let U be a subsemigroup of semigroup S such that S sat-
isfies an identity axy = xnayx [axy = xanya] and let d ∈ Dom(U, S)\U
has a zigzag of type (1.1) in S over U with value d of shortest possible
length m. Then

d = (
k∏

i=1

a2n−1
2i−1 )yka2k−1tk(

k∏
i=1

a2k−(2i−1)).

for each k = 1, 2, ...,m.

Proof. Let V1 = [axy = xnayx] and V2 = [axy = xanya] be the varieties
of semigroups. First we show that in both cases whether S ∈ V1 or
S ∈ V2, S satisfies xyz = y2n−1xyzy.

Case (i): When S ∈ V1, then for any x, y, z ∈ S, we have
xyz = ynxzy (as S ∈ V1 )

= (yn−1yx)zy (for n = 1, we treat yn−1y as y)

= ynyn−1xyzy (as S ∈ V1 )

= y2n−1xyzy. (2.1)

Case (ii): When S ∈ V2, then for any x, y, z ∈ S, we have
xyz = (yxnz)x (as S ∈ V2 )

= xnynzyx (as S ∈ V2 )



272 ABBAS, ASHRAF AND ALAM

= xn(yyn−1z)yx (for n = 1, we treat yyn−1 as y)

= xnyn−1ynzyyx (as S ∈ V2 )

= (xn(y2n−1z)y)yx

= y2n−1(z(xn)nyxn)yx (as S ∈ V2 )

= y2n−1((xnz)(yy)x) (as S ∈ V2 )

= y2n−1y(y(xnz)nx(xnz)) (as S ∈ V2 )

= y2n−1(yxn(zy)x) (as S ∈ V2 )

= y2n−1xyzy (as S ∈ V2 )

Thus the claim is proved.
Now, we shall prove the lemma by using induction on k. Let U be a

subsemigroup of semigroup S such that S belongs to either S ∈ V1 or
S ∈ V2 and let d ∈ Dom(U, S)\U has a zigzag of type (1.1) in S over
U with value d of shortest possible length m. Now, for k = 1, we have

d = y1a1t1 (by zigzag equations)
= a2n−1

1 y1a1t1a1 (by equation (2.1)).

Thus the result holds for k = 1. Assume inductively that the result
holds for k = j < m. Then we shall show that it also holds for k = j+1.
Now

d = (

j∏
i=1

a2n−1
2i−1 )yja2j−1tj(

j∏
i=1

a2j−(2i−1))

(by inductive hypothesis)

= (

j∏
i=1

a2n−1
2i−1 )yj+1a2j+1tj+1(

j∏
i=1

a2j−(2i−1))

(by zigzag equations)

= (

j∏
i=1

a2n−1
2i−1 )a

2n−1
2j+1 yj+1a2j+1tj+1a2j+1(

j∏
i=1

a2j−(2i−1))

(by equation (2.1))

= (

j+1∏
i=1

a2n−1
2i−1 )yj+1a2j+1tj+1(

j+1∏
i=1

a2(j+1)−(2i−1)),

as required and, by induction, the lemma is established. □
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Theorem 2.2. The variety V = [axy = xnayx] of semigroups, i.e. the
class of all semigroups satisfying the identity axy = xnayx, is closed.

Proof. Take any U , S ∈ V with U as a subsemigroup of S such that
d ∈ Dom(U, S)\U . Let d has zigzag of type (1.1) in S over U of shortest
possible length m. Now

d = (
m∏
i=1

a2n−1
2i−1 )yma2m−1tm(

m∏
i=1

a2m−(2i−1))

(by Lemma (2.1))

= (
m−1∏
i=1

a2n−1
2i−1 )a

n−1
2m−1(a

n
2m−1(yma2m−1)tma2m−1)(

m∏
i=2

a2m−(2i−1))

(for n = 1, we treat an−1
2m−1a

n
2m−1 as an2m−1)

= (
m−1∏
i=1

a2n−1
2i−1 )a

n−1
2m−1(yma2m−1)(a2m−1tm)(

m∏
i=2

a2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2n−1
2i−1 )a

n−1
2m−1ym−1a2m−2a2m(

m∏
i=2

a2m−(2i−1))

(by zigzag equations)

= (
m−2∏
i=1

a2n−1
2i−1 )a

n−1
2m−3(a

n
2m−3(a

n−1
2m−1ym−1)(a2m−2a2m)a2m−3)

(
m∏
i=3

a2m−(2i−1))

= (
m−2∏
i=1

a2n−1
2i−1 )a

n−1
2m−3a

n−1
2m−1(ym−1a2m−3)a2m−2a2m(

m∏
i=3

a2m−(2i−1))

(as S ∈ V )

= (
m−2∏
i=1

a2n−1
2i−1 )a

n−1
2m−3a

n−1
2m−1ym−2a2m−4a2m−2a2m(

m∏
i=3

a2m−(2i−1))

(by zigzag equations)
...
= a2n−1

1 an−1
3 · · · an−1

2m−3a
n−1
2m−1y1a2a4 · · · a2m−2a2ma1

= an−1
1 (an1 (a

n−1
3 · · · an−1

2m−3a
n−1
2m−1y1)(a2a4 · · · a2m−2a2m)a1)
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= an−1
1 an−1

3 · · · an−1
2m−3a

n−1
2m−1(y1a1)a2a4 · · · a2m−2a2m

(as S ∈ V )

= an−1
1 an−1

3 · · · an−1
2m−3a

n−1
2m−1a0a2a4a6 · · · a2m−2a2m

(by zigzag equations)
∈ U

⇒ Dom(U, S) = U .
Thus the proof of the theorem is complete. □

Theorem 2.3. The variety V = [axy = xanya] of semigroups, i.e. the
class of all semigroups satisfying the identity axy = xanya, is closed.

Proof. Take any U , S ∈ V with U as a subsemigroup of S such that
d ∈ Dom(U, S)\U . Let d has zigzag of type (1.1) in S over U of shortest
possible length m. Now

d = (
m∏
i=1

a2n−1
2i−1 )yma2m−1tm(

m∏
i=1

a2m−(2i−1))

(by Lemma (2.1)).

= (
m−1∏
i=1

a2n−1
2i−1 )(a

n−1
2m−1a

n
2m−1(yma2m−1tm)a2m−1)(

m∏
i=2

a2m−(2i−1))

(for n = 1, we treat an−1
2m−1a

n
2m−1 as an2m−1)

= (
m−1∏
i=1

a2n−1
2i−1 )(a2m−1(a

n−1
2m−1yma2m−1)tm)(

m∏
i=2

a2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2n−1
2i−1 )a

n−1
2m−1ym(a2m−1a

n
2m−1tma2m−1)(

m∏
i=2

a2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2n−1
2i−1 )a

n−1
2m−1(yma2m−1)(a2m−1tm)(

m∏
i=2

a2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2n−1
2i−1 )a

n−1
2m−1ym−1a2m−2a2m(

m∏
i=2

a2m−(2i−1))

(by zigzag equations)
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= (
m−2∏
i=1

a2n−1
2i−1 )(a

n−1
2m−3a

n
2m−3(a

n−1
2m−1ym−1a2m−2a2m)a2m−3)

(
m∏
i=3

a2m−(2i−1))

= (
m−2∏
i=1

a2n−1
2i−1 )(a2m−3(a

n−1
2m−3a

n−1
2m−1ym−1a2m−2)a2m)(

m∏
i=3

a2m−(2i−1))

(as S ∈ V )

= (
m−2∏
i=1

a2n−1
2i−1 )a

n−1
2m−3a

n−1
2m−1ym−1(a2m−2a

n
2m−3a2ma2m−3)(

m∏
i=3

a2m−(2i−1))

(as S ∈ V )

= (
m−2∏
i=1

a2n−1
2i−1 )a

n−1
2m−3a

n−1
2m−1(ym−1a2m−3)a2m−2a2m(

m∏
i=3

a2m−(2i−1))

(as U ∈ V )

= (
m−2∏
i=1

a2n−1
2i−1 )a

n−1
2m−3a

n−1
2m−1ym−2a2m−4a2m−2a2m(

m∏
i=3

a2m−(2i−1))

(by zigzag equations)
...
= a2n−1

1 an−1
3 · · · an−1

2m−3a
n−1
2m−1y1a2a4 · · · a2m−2a2ma1

= (an−1
1 an1 (a

n−1
3 · · · an−1

2m−3a
n−1
2m−1y1a2a4 · · · a2m−2a2m)a1)

= (a1(a
n−1
1 an−1

3 · · · an−1
2m−3a

n−1
2m−1y1a2)(a4 · · · a2m−2a2m))

(as S ∈ V )

= an−1
1 an−1

3 · · · an−1
2m−3a

n−1
2m−1y1(a2a

n
1 (a4 · · · a2m−2a2m)a1)

(as S ∈ V )

= an−1
1 an−1

3 · · · an−1
2m−3a

n−1
2m−1(y1a1)a2a4 · · · a2m−2a2m

(as U ∈ V )

= an−1
1 an−1

3 · · · an−1
2m−3a

n−1
2m−1a0a2a4 · · · a2m−2a2m

(by zigzag equations)

= an−1
1 an−1

3 · · · an−1
2m−3a

n−1
2m−1(

m∏
i=0

a2i).

∈ U
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⇒ Dom(U, S) = U .
Thus the proof of the theorem is complete. □
Dually, we may prove the following result.

Theorem 2.4. The variety V = [axy = yaynx] of semigroups, i.e. the
class of all semigroups satisfying the identity axy = yaynx, is closed.

Lemma 2.5. Let U be a subsemigroup of semigroup S such that S sat-
isfies an identity axy = xayan [axy = xayxn] and let d ∈ Dom(U, S)\U
has a zigzag of type (1.1) in S over U with value d of shortest possible
length m. Then

d = (
k∏

i=1

a2i−1)yka2k−1tk(
k∏

i=1

a2n−1
2k−(2i−1)).

for each k = 1, 2, ...,m.

Proof. Let V1 = [axy = xayan] and V2 = [axy = xayxn] be the varieties
of semigroups. First we show that in both cases whether S ∈ V1 or
S ∈ V2, S satisfies xyz = yxyzy2n−1.

Case (i): When S ∈ V1, then for any x, y, z ∈ S, we have
xyz = (yxz)xn (as S ∈ V1 )

= xyzynxn (as S ∈ V1 )

= x(yzy)yn−1xn (for n = 1, we treat yyn−1 as y)

= (x(zyy)yn)yn−1xn (as S ∈ V1 )

= zy(yxynxn)yn−1xn (as S ∈ V1 )

= ((zy)x(yynyn−1)xn) (as S ∈ V1 )

= x(z(yy)yn)yn−1 (as S ∈ V1 )

= xy(yzynzn)yn−1 (as S ∈ V1 )

= ((xyz)(yyn)yn−1) (as S ∈ V1 )

= y(yn(xyz)yn−1(xyz)n) (as S ∈ V1 )

= yxyzynyn−1 (as S ∈ V1 )

= yxyzy2n−1. (2.2)
Case (ii): When S ∈ V2, then for any x, y, z ∈ S, we have

xyz = yxzyn (as S ∈ V2 )

= yx(zyyn−1) (for n = 1, we treat yyn−1 as y)

= yxyzyn−1yn (as S ∈ V2 )
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= yxyzy2n−1 (as S ∈ V2 ).

Thus the claim is proved.

Now, we shall prove the lemma by using induction on k. Let U be
a subsemigroup of semigroup S such that S belongs to either S ∈ V1

or S ∈ V2 and let d ∈ Dom(U, S)\U has a zigzag of type (1.1) in S
over U with value d of shortest possible length m. Now, for k = 1, we
have

d = y1a1t1 (by zigzag equations)
= a1y1a1t1a

2n−1
1 (by equation (2.2)).

Thus the result holds for k = 1. Assume inductively that the result
holds for k = j < m. Then we shall show that it also holds for k = j+1.
Now

d = (

j∏
i=1

a2i−1)yja2j−1tj(

j∏
i=1

a2n−1
2j−(2i−1))

(by inductive hypothesis)

= (

j∏
i=1

a2i−1)yj+1a2j+1tj+1(

j∏
i=1

a2n−1
2j−(2i−1))

(by zigzag equations)

= (

j∏
i=1

a2i−1)a2j+1yj+1a2j+1tj+1a
2n−1
2j+1 (

j∏
i=1

a2n−1
2j−(2i−1))

(by equation (2.2))

= (

j+1∏
i=1

a2i−1)yj+1a2j+1tj+1(

j+1∏
i=1

a2n−1
2(j+1)−(2i−1)),

as required and, by induction, the lemma is established. □

Theorem 2.6. The variety V = [axy = xayan] of semigroups, i.e. the
class of all semigroups satisfying the identity axy = xayan, is closed.

Proof. Take any U , S ∈ V with U as a subsemigroup of S such that
d ∈ Dom(U, S)\U . Let d has zigzag of type (1.1) in S over U of shortest
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possible length m. Now

d = (
m∏
i=1

a2i−1)yma2m−1tm(
m∏
i=1

a2n−1
2m−(2i−1))

(by Lemma (2.5)).

= ((
m−1∏
i=1

a2i−1)a2m−1(yma2m−1tm)a
n
2m−1)a

n−1
2m−1(

m∏
i=2

a2n−1
2m−(2i−1))

(for n = 1, we treat an−1
2m−1a

n
2m−1 as an2m−1)

= (a2m−1((
m−1∏
i=1

a2i−1)yma2m−1)tm)a
n−1
2m−1(

m∏
i=2

a2n−1
2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2i−1)ym(a2m−1a2m−1tma
n
2m−1)a

n−1
2m−1)(

m∏
i=2

a2n−1
2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2i−1)(yma2m−1)(a2m−1tm)a
n−1
2m−1(

m∏
i=2

a2n−1
2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2i−1)ym−1a2m−2a2ma
n−1
2m−1(

m∏
i=2

a2n−1
2m−(2i−1))

(by zigzag equations)

= ((
m−2∏
i=1

a2i−1)a2m−3(ym−1a2m−2a2ma
n−1
2m−1)a

n
2m−3)a

n−1
2m−3

(
m∏
i=3

a2n−1
2m−(2i−1))

= (a2m−3((
m−2∏
i=1

a2i−1)ym−1a2m−2)a2m)a
n−1
2m−1a

n−1
2m−3(

m∏
i=3

a2n−1
2m−(2i−1))

(as S ∈ V )

= (
m−2∏
i=1

a2i−1)ym−1(a2m−2a2m−3a2ma
n
2m−3)a

n−1
2m−1a

n−1
2m−3(

m∏
i=3

a2n−1
2m−(2i−1))

(as S ∈ V )
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= (
m−2∏
i=1

a2i−1)(ym−1a2m−3)a2m−2a2ma
n−1
2m−1a

n−1
2m−3(

m∏
i=3

a2n−1
2m−(2i−1))

(as U ∈ V )

= (
m−2∏
i=1

a2i−1)ym−2a2m−4a2m−2a2ma
n−1
2m−1a

n−1
2m−3(

m∏
i=3

a2n−1
2m−(2i−1))

(by zigzag equations)
...
= a1y1a2a4 · · · a2m−2a2ma

n−1
2m−1a

n−1
2m−3 · · · an−1

3 a2n−1
1

= (a1(y1a2)(a4 · · · a2m−2a2m))a
n−1
2m−1a

n−1
2m−3 · · · an−1

3 an1a
n−1
1

= y1(a2a1(a4 · · · a2m−2a2m)a
n
1 )a

n−1
2m−1a

n−1
2m−3 · · · an−1

3 an1a
n−1
1

(as S ∈ V )

= (y1a1(a2a4 · · · a2m−2a2ma
n−1
2m−1a

n−1
2m−3 · · · an−1

3 )an1 )a
n−1
1

(as U ∈ V )

= (a1(y1a2a4)(a6 · · · a2m−2a2m))a
n−1
2m−1a

n−1
2m−3 · · · an−1

3 an−1
1

(as S ∈ V )

= y1((a2a4)a1(a6 · · · a2m−2a2m)a
n
1 )a

n−1
2m−1a

n−1
2m−3 · · · an−1

3 an−1
1

(as S ∈ V )

= (y1a1)a2a4a6 · · · a2m−2a2ma
n−1
2m−1a

n−1
2m−3 · · · an−1

3 an−1
1

(as U ∈ V )

= a0a2a4a6 · · · a2m−2a2ma
n−1
2m−1a

n−1
2m−3 · · · an−1

3 an−1
1

(by zigzag equations)
∈ U

⇒ Dom(U, S) = U .
Thus the proof of the theorem is complete. □

Dually, we may prove the following result.

Theorem 2.7. The variety V = [axy = ynayx] of semigroups, i.e. the
class of all semigroups satisfying the identity axy = ynayx, is closed.

Theorem 2.8. The variety V = [axy = xayxn] of semigroups, i.e. the
class of all semigroups satisfying the identity axy = xayxn, is closed.

Proof. Take any U , S ∈ V with U as a subsemigroup of S such that
d ∈ Dom(U, S)\U . Let d has zigzag of type (1.1) in S over U of shortest
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possible length m. Now

d = (
m∏
i=1

a2i−1)yma2m−1tm(
m∏
i=1

a2n−1
2m−(2i−1))

(by Lemma (2.5))

= (
m−1∏
i=1

a2i−1)(a2m−1ym(a2m−1tm)a
n
2m−1)a

n−1
2m−1(

m∏
i=2

a2n−1
2m−(2i−1))

(for n = 1, we treat an2m−1a
n−1
2m−1 as an2m−1)

= (
m−1∏
i=1

a2i−1)(yma2m−1)(a2m−1tm)a
n−1
2m−1(

m∏
i=2

a2n−1
2m−(2i−1))

(as S ∈ V )

= (
m−1∏
i=1

a2i−1)ym−1a2m−2a2ma
n−1
2m−1(

m∏
i=2

a2n−1
2m−(2i−1))

(by zigzag equations)

= (
m−2∏
i=1

a2i−1)(a2m−3ym−1(a2m−2a2ma
n−1
2m−1)a

n
2m−3)a

n−1
2m−3

(
m∏
i=3

a2n−1
2m−(2i−1))

= (
m−2∏
i=1

a2i−1)(ym−1a2m−3)a2m−2a2ma
n−1
2m−1a

n−1
2m−3(

m∏
i=3

a2n−1
2m−(2i−1))

(as S ∈ V )

= (
m−2∏
i=1

a2i−1)ym−2a2m−4a2m−2a2ma
n−1
2m−1a

n−1
2m−3(

m∏
i=3

a2n−1
2m−(2i−1))

(by zigzag equations)
...
= a1y1a2a4 · · · a2m−2a2ma

n−1
2m−1a

n−1
2m−3 · · · an−1

3 a2n−1
1

= (a1y1(a2a4 · · · a2m−2a2ma
n−1
2m−1a

n−1
2m−3 · · · an−1

3 )an1 )a
n−1
1

= (y1a1)a2a4 · · · a2m−2a2ma
n−1
2m−1a

n−1
2m−3 · · · an−1

3 an−1
1

(as S ∈ V )

= a0a2a4 · · · a2m−2a2ma
n−1
2m−1a

n−1
2m−3 · · · an−1

3 an−1
1

(by zigzag equations)
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∈ U

⇒ Dom(U, S) = U .
Thus the proof of the theorem is complete. □
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ON ⅭⅬOSEⅮ HOⅯOTYPIⅭAⅬ VARIETIES OF

SEⅯIGROUPS−2

SH. ABBAS, W. ASHRAF ANⅮ R. AⅬAⅯ

نیم گروه ها− ۲ از همسان واریته های بررسی

علم۳ رضوان و اشرف۲، وجیه عباس۱، شبنم

هند علیگر، علیگر، مسلمان دانشگاه ریاضی، ۱,۲,۳گروه

مقاله نتایج ما مقاله این در

“On Ⅽⅼoseⅾ Hoⅿotypiⅽaⅼ Varieties of Seⅿigroups”

،axy = xnayx یکسانی های تحت نیم گروه ها از همسان واریته های که می دهیم نشان و داده تعمیم را
برای axy = xayxn و [axy = ynayx]axy = xayan ،[axy = yaynx]axy = xanya

هستند. بسته ،n طبیعی عدد هر

بسته. یکسانی، واریته، همسان، زیگزاگ، معادلات کلیدی: کلمات
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