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A Characterization of Ordered Γ-semigroups by Ordered (m,n)-Γ-ideals

M. Y. Abbasi, Abul Basar and Akbar Ali

abstract: In this paper, we study (m,n)-regular ordered Γ-semigroups through
ordered (m, n)-Γ-ideals. It is shown that if (S,Γ, ·,≤) is an ordered Γ-semigroup;
m,n are non-negative integers and A(m,n) is the set of all ordered (m,n)-Γ-ideals of
S. Then, S is (m,n)-regular⇐⇒ ∀A ∈ A(m,n), A = (AmΓSΓAn]. It is also proved
that if (S,Γ, ·,≤) is an ordered Γ-semigroup; m,n are nonnegative integers; R(m,0);
L(0,n) is the set of all (m, 0)-Γ-ideals and (0, n)-Γ-ideals of S, respectively. Then,
S is (m, n)-regular ordered Γ-semigroup ⇐⇒ ∀R ∈ R(m,0)∀L ∈ L(0,n), R ∩ L =
(RmΓL ∩ RΓLn].

Key Words:Ordered Γ-semigroup, Regular ordered Γ-semigroup, Ordered bi-
Γ-ideal, Ordered (m,n)-Γ-ideal.
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1. Introduction

The notion of Γ-semigroups was given by Sen [17]. Let S and Γ be two nonempty
sets. Then a system (S,Γ, ·) is called a Γ-semigroup, where · is a ternary operation
S×Γ×S → S such that (x·α·y)·β ·z = x·α·(y ·β ·z) for all x, y, z ∈ S and α, β ∈ Γ.
Let A be a nonempty subset of (S,Γ, ·). Then A is called a sub-Γ-semigroup of
(S,Γ, ·) if a · γ · b ∈ A for all a, b ∈ A and γ ∈ Γ. Furthermore, a Γ-semigroup S is
called commutative if a · γ · b = b · γ · a for all a, b ∈ S and γ ∈ Γ.

The concept of ordered Γ-semigroups was given by Kwon [15]. An ordered
Γ-semigroup is an ordered set (S,≤) at the same time a Γ-semigroup (S,Γ, ·) such
that a ≤ b ⇒ a ·α ·x ≤ b ·α ·x and x ·β ·a ≤ x ·β · b for all a, b, x ∈ S and α, β ∈ Γ.
For other basic definitions and properties, we refer [1], [8], [2], [3], [11], [13], [14],
[16].

Notation 1: For subsets A, B of an ordered Γ-semigroup S, the product set A ·B
of the pair (A,B) relative to S is defined as A · Γ · b = {a · γ · b | a ∈ A, b ∈ B

and γ ∈ Γ} and for A ⊆ S, the product set A · A relative to S is defined as
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A2 = A ·A = A · Γ · A.

Notation 2: For M ⊆ S, (M ] = {s ∈ S | s ≤ m for some m ∈ M}. Also, we write
(s] instead of ({s}] for s ∈ S.

Notation 3: Let B ⊆ S. Then for a non-negative integer m, the power of
Bm = BΓBΓBΓM · · · , where B occurs m times. Note that the power is sup-
pressed when m = 0. So B0ΓS = S = SΓB0.

In what follows we denote the ordered Γ-semigroup (S,Γ, ·,≤) by S unless
otherwise specified. Throughout the paper, we denote a · γ · b by aγb. We now
construct the following examples:

Example 1.1. [2]Let S be the set of all m× n matrices with entries from a field,
where m, n are positive integers. Let P (S) be the power set of S. Then it is
easy to see that P (S) is not a semigroup under multiplication of matrices because
forA,B ∈ P (S), the product AB is not defined. Let Γ be the set of n×m matrices
with entries from the same field. Then forA,B,C ∈ P (S) and P,Q ∈ Γ, we
haveAPB ∈ P (S), AQB ∈ P (S) and since the matrix multiplication is associative,
we get that S is a γ-semigroup. Furthermore, define A ≤ B if and only if A ⊆ B

for all A,B ∈ P (S), then P (S) is an ordered Γ-semigroup.

The above examples show that every ordered Γ-semigroup is not a semigroup
and thus ordered Γ-semigroups constitute a more general class of semigroups. Con-
sequently, all the corresponding results of semigroups, Γ-semigroups as well as of
ordered semigroups become particular cases of the results obtained in this paper.

Let A and B be two nonempty subsets of S. Then we have the following [13].

(1) (A]Γ(B] ⊆ (AΓB];

(2)A ⊆ B ⇒ (A] ⊆ (B];

The notion of (m,n)-ideals was given by Lajos [16]. Let S be a semigroup and
A be a nonempty subset of S, then A is called a generalized (m,n)-ideal of S if
AmSAn ⊆ A, where m, n are arbitrary non-negative integers. Note that if A is a
subsemigroup of S, then A is called an (m,n)-ideal of S. Thereafter, many authors
studied various aspects of (m,n)-ideals in different algebraic structures [4], [5], [6],
[7], [9], [10], [12], [18], [19], [20], [21], [22]. We now need the following definition:

Definition 1.2. Suppose B is a sub-Γ-semigroup(sub-Γ-semigroup) (resp. non-
empty subset) of an ordered Γ-semigroup S. Then B is called an (resp. generalized)
(m,n)-Γ-ideal of S if (i) BmΓSΓBn ⊆ B and (ii) for b ∈ B, s ∈ S, s ≤ b ⇒ s ∈ B.

Example 1.3. Let (S, ·) be an ordered semigroup, where S = {1, 2, 3, 4} such that
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aγb = a · b for all a, b ∈ S and γ ∈ Γ with multiplication and order ≤ defined below:

· 1 2 3 4
1 2 2 4 4
2 2 2 4 4
3 4 4 3 4
4 4 2 4 4

≤= {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2), (4, 2), (4, 3)}

Let A = {1, 2}. Then A will be an (m,n)-Γ-ideal of S for all m,n ≥ 2. But it is
not a bi-Γ-ideal of S.

Note that in the above Definition 1.3, if we set m = n = 1, then B is called a
(generalized) bi-Γ-ideal of S. We now introduce the following definition:

Definition 1.4. Suppose (S,Γ, ·,≤) is an ordered Γ-semigroup and m,n are non-
negative integers. Then S is called (m,n)-regular if for any s ∈ S there exists x ∈ S

such that s ≤ smγ1xγ2s
n for γ1, γ2 ∈ Γ. Equivalently: (S,Γ, ·,≤) is (m,n)-regular

if s ∈ (smΓSΓsn] for all s ∈ S.

2. Main Results

We start by the following:

Lemma 2.1. Suppose (S,Γ, ·,≤) is an ordered Γ-semigroup and s ∈ S. Let m,n

be non-negative integers. Then the intersection of all ordered (generalized) (m,n)-
Γ-ideals of S containing s, denoted by [s]m,n, is an ordered (generalized) (m,n)-Γ-
ideal of S containing s.

Proof. Let {Ai : i ∈ I} be the set of all ordered (generalized) (m,n)-Γ-ideals of S
containing s. Clearly,

⋂
i∈I Ai is a sub-Γ-semigroup of S containing s. Let j ∈ I.

As
⋂

i∈I Ai ⊆ Aj , we obtain

(
⋂

i∈I

Ai)
mΓSΓ(

⋂

i∈I

Ai)
n ⊆ Am

j ΓSΓAn
j ⊆ Aj .

Therefore, (
⋂

i∈I Ai)
mΓSΓ(

⋂
i∈I Ai)

n ⊆
⋂

i∈I Ai. Let a ∈
⋂

i∈I Ai and b ∈ S so
that b ≤ a. So b ∈

⋂
i∈I Ai. Hence

⋂
i∈I Ai is an ordered (generalized) (m,n)-Γ-

ideal of S containing s.

Theorem 2.2. Suppose (S,Γ, ·,≤) is an ordered Γ-semigroup and s ∈ S. Then:

(i) [s]m,n = (
⋃m+n

i=1 si ∪ smΓSΓsn] for any positive integers m,n.

(ii) [s]m,0 = (
⋃m

i=1 s
i ∪ smΓS] for any positive integer m.

(iii) [s]0,n = (
⋃n

i=1 s
i ∪ sn] for any positive integer n.
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Proof. (i) (
⋃m+n

i=1 si∪smΓSΓsn] 6= ∅. Suppose a, b ∈ (
⋃m+n

i=1 si∪smΓSΓsn] is such

that a ≤ x and b ≤ y for some x, y ∈
⋃m+n

i=1 si ∪ smΓSΓsn]. If x, y ∈ smΓSΓsn

or x ∈
⋃m+n

i=1 si, y ∈ smΓSΓsn or x ∈ smΓSΓsn, y ∈
⋃m+n

i=1 si, then xγy ∈

smΓSΓsn, and therefore xγy ∈
⋃m+n

i=1 si ∪ smΓSΓsn for γ ∈ Γ. It follows that

aγb ∈ (
⋃m+n

i=1 si ∪ smΓSΓsn]. Let x, y ∈
⋃m+n

i=1 si. Then x = sp, y = sq for some

1 ≤ p, q ≤ m+n. Now two cases arise: If 1 ≤ p+ q ≤ m+n, then xγy ∈
⋃m+n

i=1 si.

If m + n < p + q, then xγy ∈ smΓSΓsn. So, xγy ∈ (
⋃m+n

i=1 si ∪ smΓSΓsn]. This

implies that (
⋃m+n

i=1 si ∪ smΓSΓsn] is a sub-Γ-semigroup of S. Moreover, we have

(

m+n⋃

i=1

si ∪ smΓS]mΓS = (

m+n⋃

i=1

si ∪ smΓS]m−1Γ(

m+n⋃

i=1

si ∪ smΓS]ΓS

⊆ (

m+n⋃

i=1

si ∪ smΓS]m−1Γ(

m+n⋃

i=1

siΓS ∪ smΓSΓS]

⊆ (

m+n⋃

i=1

si ∪ smΓS]m−1Γ(sΓS]

= (

m+n⋃

i=1

si ∪ smΓS]m−2Γ(

m+n⋃

i=1

si ∪ smΓS]Γ(sΓS]

⊆ (

m+n⋃

i=1

si ∪ smΓS]m−2Γ(

m+n⋃

i=1

si ∪ smΓSΓ(sΓS]

⊆ (

m+n⋃

i=1

si ∪ smΓS]m−2Γ(s2ΓS]

·

·

·

⊆ (smΓS].

In a similar fashion, SΓ(
⋃m+n

i=1 si ∪ smΓSΓsn]n ⊆ (SΓsn]. Therefore, (
⋃m+n

i=1 si ∪

smΓSΓsn]mΓSΓ(
⋃m+n

i=1 si ∪ smΓSΓsn]n ⊆ (smΓSΓsn] ⊆ (
⋃m+n

i=1 {si ∪ smΓSΓsn].

So, (
⋃m+n

i=1 si ∪ smΓSΓsn] is an (m,n)-Γ-ideal of S containing s; hence [s]m,n ⊆

(
⋃m+n

i=1 si∪smΓSΓsn]. For the reverse inclusion, suppose a ∈ (
⋃m+n

i=1 si∪smΓSΓsn]

is such that a ≤ t for some t ∈ (
⋃m+n

i=1 si ∪ smΓSΓsn. If t = sj for some 1 ≤ j ≤
m+ n, then t ∈ [s]m,n, therefore, a ∈ [s]m,n. If t ∈ smΓSΓsn, by

smΓSΓsn ⊆ ([s]m,n)
mΓSΓ([s]m,n)

n ⊆ [s]m,n,

then t ∈ [s]m,n; hence a ∈ [s]m,n. This implies that (
⋃m+n

i=1 si∪smΓSΓsn] ⊆ [s]m,n.

Hence, [s]m,n = (
⋃m+n

i=1 si ∪ smΓSΓsn]. (ii) and (iii) can be proved in a similar
fashion.
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Lemma 2.3. Suppose (S,Γ, ·,≤) is an ordered Γ-semigroup and s ∈ S. Suppose
m,n are positive integers. Then:

(i) ([s]m,0)
mΓS ⊆ (smΓS].

(ii) SΓ([s]0,n)
n ⊆ (SΓsn].

(iii) ([s]m,n)
mΓSΓ([s]m,n)

n ⊆ (smΓSΓsn].

Proof. (i)Applying Theorem 2.2, we have

([s]m,0)
mΓS = (

m+n⋃

i=1

si ∪ smΓS]mΓS

= (
m+n⋃

i=1

si ∪ smΓS]m−1Γ(
m+n⋃

i=1

si ∪ smΓS]ΓS

⊆ (

m+n⋃

i=1

si ∪ smΓS]m−1Γ(

m+n⋃

i=1

siΓS ∪ smΓSΓS]

⊆ (
m+n⋃

i=1

si ∪ smΓS]m−1Γ(sΓS]

·

·

·

⊆ (smΓS].

Hence, ([s]m,0)
mΓS ⊆ (smΓS]. (ii) can be proved similarly as (i).

(iii) Applying Theorem 2.2, we have

([s]m,n)
mΓS = (

m+n⋃

i=1

si ∪ smΓSΓsn]mΓS

= (

m+n⋃

i=1

si ∪ smΓSΓsn]m−1Γ(

m+n⋃

i=1

si ∪ smΓSΓsn]ΓS

⊆ (

m+n⋃

i=1

si ∪ smΓSΓsn]m−1Γ(

m+n⋃

i=1

siΓS ∪ smΓSΓsnΓS]

= (

m+n⋃

i=1

si ∪ smΓSΓsn]m−1Γ(sΓS]

·

·

·

= (smΓS].
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Therefore, ([s]m,n)
mΓS ⊆ (smΓS]. In a similar fashion, SΓ([s]m,n)

n ⊆ (SΓsn].
Therefore,

([s]m,n)
mΓSΓ([s]m,n)

n ⊆ (smΓS]Γ([s]m,n)
n

⊆ (smΓ(SΓ([s]m,n)
n)]

⊆ (smΓ(SΓsn]]

⊆ (smΓSΓsn].

Hence, (iii) holds.

Theorem 2.4. Suppose (S,Γ, ·,≤) is an ordered Γ-semigroup and m,n are positive
integers. Let R(m,0) and L(0,n) be the set of all ordered (m, 0)-Γ-ideals and the set
of all ordered (0, n)-Γ-ideals of S, respectively. Then:

(i) S is (m, 0)-regular if and only if for all R ∈ R(m,0), R = (RmΓS].

(ii) S is (0, n)-regular if and only if for all L ∈ R(0,n), L = (SΓLn].

Proof. (i) Suppose S is (m, 0)-regular. Then

∀s ∈ S, s ∈ (smΓS]. (2.1)

Suppose R ∈ R(m,0). As RmΓS ⊆ R and R = (R], we have (RmΓS] ⊆ R. If
s ∈ R, by (2.1), we obtain s ∈ (smΓS] ⊆ (RmΓS], therefore R ⊆ (RmΓS]. So
(RmΓS] = R.
Conversely, suppose

∀R ∈ R(m,0), R = (RmΓS]. (2.2)

Suppose s ∈ S. Therefore, [s]m,0 ∈ R(m,0). By (2), we get

[s]m,o = (([s]m,0)
mΓS].

Applying Lemma 2.1, we obtain

[s]m,o ⊆ (smΓS],

Therefore, s ∈ (smΓS]. Hence, S is (m, 0)-regular.
(ii) It can be proved analogously.

Theorem 2.5. Suppose (S,Γ, ·,≤) is an ordered Γ-semigroup and m,n are non-
negative integers. Suppose A(m,n) is the set of all ordered (m,n)-Γ-ideals of S.
Then:

S is (m,n)− regular ⇐⇒ ∀A ∈ A(m,n), A = (AmΓSΓAn] (2.3)

Proof. Consider the following four cases:
Case (i): m = 0 and n = 0. Then (3) implies
S is (0, 0)-regular ⇐⇒ ∀A ∈ A(0,0), A = S because A(0,0) = {S} and S is (0,
0)-regular.
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Case (ii): m = 0 and n 6= 0. Therefore (3) implies
S is (0, n)-regular⇐⇒ ∀A ∈ A(0,n), A = (SΓAn]. This follows by Theorem 2.4(ii).
Case (iii): m 6= 0 and n = 0. This can be proved applying Theorem 2.4(i).
Case (iv): m 6= 0 and n 6= 0. Suppose S is (m, n)-regular. Therefore,

∀s ∈ S, s ∈ (smΓSΓsn]. (2.4)

Let A ∈ A(m,n). As AmΓSΓAn ⊆ A and A = (A], we obtain (AmΓSΓAn] ⊆ A.
Suppose s ∈ A. Applying (4), s ∈ (smΓSΓsn] ⊆ (AmΓSΓAn]. Therefore, A ⊆
(AmΓSΓAn]. Hence A = (AmΓSΓAn].
Conversely, suppose A = (AmΓSΓAn] for all A ∈ A(m,n). Suppose s ∈ S. As
[s]m,n ∈ A(m,n), we have

[s]m,n = (([s]m,n)
mΓSΓ([s]m,n)

n].

Applying Lemma 2.3(iii), we obtain [s]m,n ⊆ (smΓSΓsn], therefore, s ∈ (smΓSΓsn].
Hence S is (m,n)-regular.

Theorem 2.6. Suppose (S,Γ, ·,≤) is an ordered Γ-semigroup and m,n are non-
negative integers. Suppose R(m,0) and L(0,n) is the set of all (m, 0)-Γ-ideals and
(0, n)-Γ-ideals of S, respectively. Then:

S is (m,n)−regular ordered Γ− semigroup ⇐⇒ ∀R ∈ R(m,0)∀L ∈ L(0,n),

R ∩ L = (RmΓL ∩RΓLn].
(2.5)

Proof. Consider the following four cases:
Case (i): m = 0 and n = 0. Therefore, (5) implies
S is (0, 0)-regular ⇐⇒ ∀R ∈ R(0,0)∀L ∈ L(0,0), R ∩ L = (L ∩ R] because R(0,0) =
L(0,0) = {S} and S is (0, 0)-regular.
Case (ii): m = 0 and n = 0. Therefore (5) implies
S is (0, n)-regular ⇐⇒ ∀R ∈ R(0,n)∀L ∈ L(0,n), R ∩ L = (L ∩ RΓLn]. Suppose
S is (0, n)-regular. Suppose R ∈ R(0,0) and L ∈ L(0,n). By Theorem 2.4(ii),
L = (SΓLn]. As R ∈ R(0,0), we have R = S, therefore R ∩ L = L. Therefore,

(L ∩RΓLn] = (L ∩ SΓLn] = ((SΓLn] ∩ SΓLn] = (SΓLn] = L = R ∩ L.

Conversely, suppose

∀R ∈ R(0,0)∀L ∈ L(0,n), R ∩ L = (L ∩RΓLn]. (2.6)

If R ∈ R(0,0), then R = S. If L ∈ L(0,n), SΓL
n ⊆ L and L = (L]. Therefore, (6)

implies

∀L ∈ L(0,n), L = (SΓLn].

Applying Theorem 2.4(ii), S is (0, n)-regular.
Case (iii): m 6= 0 and n = 0. This can be proved as before.
Case (iv): m 6= 0 and n 6= 0. Suppose that S is (m,n)-regular. Suppose R ∈ R(m,0)
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and L ∈ L(0,n). To prove that R ∩ L ⊆ (RmΓL] ∩ (RΓLn], suppose s ∈ R ∩ L. We
have

s ∈ (smΓSΓsn] ⊆ (smΓL] ⊆ (RmΓL] and s ∈ (smΓSΓsn] ⊆ (RΓsn] ⊆ (RΓLn].

Hence, R ∩ L ⊆ (RmΓL] ∩ (RΓLn]. As

(RmΓL] ⊆ (RmΓS] ⊆ (R] = R and (RΓLn] ⊆ (SΓLn] ⊆ (L] = L.

This implies that (RmΓL]∩ (RΓLn] ⊆ R∩L, therefore R∩L = (RmΓL]∩ (RΓLn].
Conversely, suppose

∀R ∈ R(m,0)∀L ∈ L(0,n), R ∩ L = (RmΓL ∩RΓLn]. (2.7)

Suppose R = [s]m,0 and L = S. Applying (2.7), we obtain [s]m,0 ⊆ (([s]m,0)
mΓS].

Applying Lemma 2.2, we obtain

[s]m,0 ⊆ (smΓS]. (2.8)

In a similar fashion, we obtain

[s]0,n ⊆ (SΓsn]. (2.9)

As Rm ⊆ R and Ln ⊆ L, by (7), we have

∀R ∈ R(m,0)∀L ∈ L(0,n), R ∩ L ⊆ (RΓL].

As (smΓS] ∈ R(m,0) and (SΓsn] ∈ L(0,n), we obtain

(smΓS] ∩ (SΓsn] ⊆ ((smΓS]Γ(SΓsn]] ⊆ (smΓSΓsn].

Applying (2.8) and (2.9), we obtain

[s]m,0 ∩ [s]0,n ⊆ (smΓSΓsn].

Hence, S is (m,n)-regular.

3. Conclusion

In the current article, we investigated (m,n)-regular ordered Γ-semigroups in
terms of ordered (m,n)-Γ-ideals. We proved that if (S,Γ, ·,≤) is an ordered Γ-
semigroup; m,n are non-negative integers and A(m,n) is the set of all ordered
(m,n)-Γ-ideals of S. Then, S is (m,n)-regular⇐⇒ ∀A ∈ A(m,n), A = (AmΓSΓAn].
We also proved that if (S,Γ, ·,≤) is an ordered Γ-semigroup; m,n are nonnegative
integers; R(m,0); L(0,n) is the set of all (m, 0)-Γ-ideals and (0, n)-Γ-ideals of S,
respectively. Then, S is (m,n)-regular ordered Γ-semigroup ⇐⇒ ∀R ∈ R(m,0)∀L ∈
L(0,n), R ∩ L = (RmΓL ∩RΓLn].



A Characterization of Ordered Γ-semigroups by Ordered (m,n)-Γ-ideals 173

Acknowledgments

The authors would like to express their deep gratitude to the anonymous learned
referee(s) and the editor for their valuable suggestions and constructive comments
which resulted in the subsequent improvement of this research article.

References

1. Abbasi, M. Y. and Basar Abul, On Ordered Quasi-Gamma-Ideals of Regular Ordered Gamma-
Semigroups, Algebra, 2013, Article ID 565848,(2013). doi:10.1155/2013/565848.

2. Abbasi, M. Y. and Basar Abul, Some properties of ordered 0-minimal (0; 2)-bi-Γ-ideals in
po-Γ-semigroups, Hacettepe Journal of Mathematics and Statistics, 44(2) (2015),247 -254.

3. Abbasi, M. Y. and Basar Abul, A note on ordered quasi-Γ-ideals in intra-regular po-Γ-
semigroups, International Journal of Pure and Applied Mathematics, 2(98) (2015),221-230.

4. Akram, M. , N. Yaqoob, N. and Khan, M., On (m,n)-ideals in LA-semigroups, Applied
Mathematical Sciences, 7(44) (2013) 2187-2191.

5. Amjad, V., Hila, K. and Yousafzai, F., Generalized hyperideals in locally associative left
almost semihypergroups, New York Journal of Mathematics, 20 (2014) 1063–1076.

6. Aslam, M., Shabir, M. Yaqoob, N. and Shabir, A. , On rough (m,n)-bi-ideals and generalized
rough (m,n)-bi-ideals in semigroups, Annals of Fuzzy Mathematics and Informatics, 2(2)
(2011) 141-150.

7. Bussaban, L. and Changphas, T., On (m,n)-ideals and (m,n)-regular ordered semigroups,
Songklanakarin J. Sci. Technol. 38 (2) (2016) 199-206.

8. Basar, A. and Abbasi, M. Y., On generalized bi-Γ-ideals in Γ-semigroups, Quasigroups and
Related Systems, 23(2) (2015).

9. Changphas, T., Generalized ideals in ordered semigroups, Far East Journal of Mathematical
Sciences, 81(2) (2013) 147-154.

10. Gaketem, ON (m, n)-Reguler in LA-semigroups, Far East Journal of Mathematical Sciences,
96(4) (2015) 409.

11. Iampan, A. and Siripitukdet, M.,On minimal and maximal ordered left ideals in po-Γ-
semigroups, Thai Journal of Mathematics, 2

¯
(2004), 275-282.

12. Khan, W., Yousafzai, F. and Khan, M., On (m,n)-ideals of left almost semigroups, European
Journal of Pure and Applied Mathematics, 9(3) (2016) 277-291.

13. Kehayopulu, N., On prime, weakly prime ideals in po-Γ-semigroups, Lobachevskii Journal of
Mathematics, 30(4)(2009), 257-262.

14. Krgovic, D. N., On (m,n)-regular semigroups, Publications De L’ Institut Mathematique,
18(32) (1975), 107-110.

15. Kwon, Y. I. and Lee, S. K., Some special elements in ordered Γ-semigroups, Kyungpook
Math. J., 35(1996), 679-685.

16. Lajos, S., Generalized ideals in semigroups, Acta Sci. Math., 22 (1961), 217–222.

17. Sen, M. K., On Γ-semigroups, Algebra and its applications, Int. Symp., New Delhi, (1981),
Lecture Notes in Pure and Applied Mathematics 91, Decker, New York,(1984), 301–308.

18. Yaqoob, N. and Aslam, M., Prime (m,n) bi-Γ-hyperideals in Γ-semihypergroups, Applied
Mathematics and Information Sciences, 8(5) (2014) 2243-2249.

19. Yaqoob, N., Aslam, M., Davvaz, B. and Saeid, A. B. , On rough (m,n) bi-Γ-hyperideals in Γ-
semihypergroups, UPB Scientific Bulletin, Series A: Applied Mathematics and Physics, 75(1)
(2013) 119-128.



174 M. Y. Abbasi, A. Basar and A. Ali

20. Yaqoob, N. and Chinram, R. ,On prime (m,n) bi-ideals and rough prime (m,n) bi-ideals in
semigroups, Far East Journal of Mathematical Sciences, 62(2) (2012) 145-159.

21. Yousafza, I. F., Khan, W. Guo and Khan, M., On (m,n)-ideals of left almost semigroups,
Journal of Semigroup Theory and Applications, (2014) 1-20.

22. Yousafzai, F. , Khan, A. and Iampan, A., On (m,n)-ideals of an ordered Abel-Grassmann
groupoid, The Korean Journal of Mathematics, 23(3) (2015) 357-70.

M. Y. Abbasi,
Department of Mathematics,
Jamia Millia Islamia,
New Delhi-110025, India.
E-mail address: yahya alig@yahoo.co.in

and

Abul Basar,
Department of Mathematics,
Jamia Millia Islamia,
New Delhi-110025, India.
E-mail address: basar.jmi@gmail.com

and

Akbar Ali,
Department of Mathematics,
Jamia Millia Islamia,
New Delhi-110025, India.
E-mail address: akbarali.math@gmail.com


	Introduction
	Main Results
	Conclusion

