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GENERALIZED((ξ, ζ)-) SOFT INTERIOR

Γ−HYPERIDEALS OF Γ-SEMIHYPERGROUPS

M.Y. Abbasi, A. Basar, A.F. Talee, and S.A. Khan∗

Abstract. In this paper, we introduce the notion of (ξ, ζ)-soft Γ-
hyperideals and (ξ, ζ)-soft interior Γ-hyperideals of Γ-semihypergroups
by a new approach called soft intersection (briefly, S. I.). It is proved
that in regular Γ-semihypergroups the (ξ, ζ)-soft Γ-hyperideals and
the (ξ, ζ)-soft interior Γ-hyperideals coincide. Further, we introduce
the concept of (ξ, ζ)-soft simple Γ-semihypergroup and characterize
the simple Γ-semihypergroups in terms of (ξ, ζ)-soft Γ-hyperideals
and (ξ, ζ)-soft interior Γ-hyperideals.

1. Introduction and Preliminaries

Marty [23] introduced the natural generalization of classical algebraic
structures, known as algebraic hyperstructures. In a classical algebraic
structure, binary operation on a set A is a map from A × A to A but
in an algebraic hyperstructure, binary hyperoperation on a set A is a
map from A × A to the power set of A excluding empty set. Corsini
and Leoreanu [9] presented various applications of hyperstructure the-
ory. Koskas introduced the notion of semihypergroups. Hasankhani [18]
defined ideals in right(left) semihypergroups and discussed some hyper
versions of Green’s relations.

The notion of Γ-semigroup was introduced by M. K. Sen [27] as
a generalization of semigroups and ternary semigroups. Several au-
thors extended the results of semigroups to Γ-semigroups. Davvaz et
al. [3, 19] introduced the notion of Γ-semihypergroup as a generaliza-
tion of Γ-semigroup. They defined Γ-hyperideals in Γ-semihypergroups.
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Hila et al. [21] studied Γ-semihypergroups and introduced n-prime Γ-
hyperideal, n-semiprime Γ-hyperideal of a Γ-semihypergroup. After that
many authors [4, 12, 13, 20, 30] have worked on Γ-semihypergroup.

Sardar et al. [26] introduced and fuzzified the notion of interior ideal
in Γ-semigroups. Feng and Corsini [17] defined interior ideal of an or-
dered Γ-semigroup. They introduced the notions of (λ, µ)-fuzzy ideals
and (λ, µ)-fuzzy interior ideals of an ordered Γ-semigroup. Aslam et
al. [30] defined rough M -hypersystem, rough N -hypersystem and fuzzy
M -hypersystem, fuzzy N -hypersystem in a Γ-semihypergroup. Tang
et al.[31] introduced fuzzy interior hyperideals of an ordered semihy-
pergroup by the ordered fuzzy points. Tipachot and Pibaljommee [33]
characterized interior hyperideals in terms of fuzzy interior hyperide-
als. Ersoy et al. [14], introduced the notions of interior Γ-hyperideal
and fuzzy interior Γ-hyperideal in Γ-semihypergroup. Recently, Tang et
al. [32] introduced the concept of interior Γ-hyperideals of ordered Γ-
semihypergroups and discussed fuzzy interior Γ-hyperideals of ordered
Γ-semihypergroups.

A soft set is a parameterized family of sets and it was introduced
by Molodsov [24] as a mathematical weapon for dealing with hesitant,
fuzzy, unpredictable and unsure articles. A soft set is a collection of ap-
proximate descriptions of an object. Each approximate description has
two parts: a predicate and an approximate value set. Further, several
operations on soft sets were introduced by Maji et al. [22]. Cagman
and Aktas [2] proposed the concept of soft algebraic structure. They
introduced soft group theory and gave the definition of soft group which
is analogous to the rough group definition. They correlate soft sets
with rough sets and fuzzy sets. After that many authors [7, 16, 28, 29]
have worked on soft algebraic structures. Cagman et al. [8] gave a new
approach to soft group definition called soft intersection group. This
approach is depends on the insertion and intersection of sets. Anvariyeh
et al. [5] initiated soft semihypergroups by using the soft set theory.
They introduced soft semihypergroups, soft subsemihypergroups, soft
hyperideals, hyperidealistic soft semihypergroups and soft semihyper-
group homomorphisms and studied several related properties. Sezgin et
al. [29] defined soft intersection interior ideals as a new approach to the
classical semigroup theory via soft set i.e., the parameter set of the soft
set is semigroup, whereas the universe set is any set. Naz and Shabir [25]
introduced the basic properties of soft sets and compared soft sets to the
related concepts of semihypergroups. Farooq et al. [15] characterized
regular and left regular ordered semihypergroups using intersection soft
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generalized bi-hyperideals. Abbasi et al. [1] introduced the notion of soft
intersection(S.I.) quasi Γ-hyperideals and soft intersection(S.I.) interior
Γ-hyperideals of Γ-semihypergroups and gave some characterizations.

Throughout this paper we represent:
S : Γ-Semihypergroup
V : an initial universe
E : a set of parameters
F (S) : set of all soft sets of S over V
P (V) : the powerset of V.

Definition 1.1 ([10, 11]). Let S be a non-empty set and let ℘∗(S)
be the set of all non-empty subsets of S. A hyperoperation on S is a
map o : S× S → ℘∗(S) and (S, o) is called a hypergroupoid.

Definition 1.2 ([10, 11]). A hypergroupoid (S, o) is called a semi-
hypergroup if for all x, y, z of S we have (x o y) o z = x o (y o z),
which means that ⋃

u∈xoy
u o z =

⋃
v∈yoz

x o v

If x ∈ S and A, B are non-empty subsets of S, then we denote

A o B =
⋃

a∈A,b∈B
a o b, x o A = {x} o A and A o x = A o {x}.

Definition 1.3 ([3, 19]). Let S and Γ be two non-empty sets. S is
called a Γ-semihypergroup if every γ ∈ Γ is a hyperoperation on S,
i.e, xγy ⊆ S for every x, y ∈ S and for every α, β ∈ Γ and x, y, z ∈ S
we have xα(yβz) = (xαy)βz.

If every γ ∈ Γ is an operation, then S is a Γ-semigroup.

If (S, γ) is a hypergroup for every γ ∈ Γ, then S is called a Γ-
hypergroup.

Let A and B be two non-empty subsets of S and γ ∈ Γ. We define:

AγB = ∪
{
aγb | a ∈ A, b ∈ B

}
. Also

AΓB = ∪
{
aγb | a ∈ A, b ∈ B and γ ∈ Γ

}
=

⋃
γ ∈ Γ

AγB.

Definition 1.4 ([3]). A non-empty subset T of a Γ-semihypergroup
S is called a sub-Γ-semihypergroup of S if t1 γ t2 ⊆ T for every t1,
t2 ∈ T and γ ∈ Γ.
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Definition 1.5 ([3]). A non-empty subset I of a Γ-semihypergroup
S is called a left(resp., right) Γ-hyperideal of S if S Γ I ⊆ I(resp.,
I Γ S ⊆ I) and is a Γ-hyperideal of S if it is both a left and a right
Γ-hyperideal.

Definition 1.6 ([14]). A sub-Γ-semihypergroup I of S is called an
interior-Γ-hyperideal of S, if SΓIΓS ⊆ I.

Definition 1.7 ([14]). A Γ-semihypergroup S is called a simple Γ-
semihypergroup, if it has no proper Γ-hyperideal.

Lemma 1.8 ([14]). Let S be a Γ-semihypergroup. Then S is simple
if and only if S Γ a Γ S = S for all a ∈ S.

Definition 1.9 ([34]). A Γ-semihypergroup S is called regular, if
for each s ∈ S there exists x ∈ S such that s ∈ s Γ x Γ s.

Definition 1.10 ([7, 24]). A soft set FA over V is a set defined by
FA : E → P (V) such that FA(x) = ∅ if x /∈ A.

Here FA is also called an approximate function. A soft set over
V can be represented by the set of ordered pairs

FA = {(x, FA(x)) : x ∈ E, FA(x) ∈ P (V)}.

It is clear to see that a soft set is a parameterized family of subsets of
the set V.

Definition 1.11 ([7]). Let FA, FB ∈ F (S). Then, FA is called a
soft subset of FB and denoted by FA v FB, if FA(x) ⊆ FB(x) for
all x ∈ E.

Definition 1.12 ([7]). Let FA, FB ∈ F (S). Then, union of FA
and FB denoted by FA

⋃̃
FB, is defined as FA

⋃̃
FB = FA∪̃B, where

FA∪̃B(x) = FA(x)
⋃
FB(x) for all x ∈ E.

Definition 1.13 ([7]). Let FA, FB ∈ F (S). Then, intersection of FA
and FB denoted by FA

⋂̃
FB, is defined as FA

⋂̃
FB = FA∩̃B, where

FA∩̃B(x) = FA(x)
⋂
FB(x) for all x ∈ E.

Definition 1.14 ([1]). Let Y be a subset of S. We denote the soft
characteristic function of Y by SY and is defined as:

SY (y) =

{
V, if y ∈ Y
∅, if y /∈ Y.
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Definition 1.15 ([1]). Let FA be a soft set over V and δ ⊆ V Then,
upper δ-inclusion of FA is denoted by V(FA; δ) and is defined as

V(FA; δ) = {x ∈ A | FA(x) ⊇ δ}.

In this paper, we denote a Γ-semihypergroup S as a set of parameters
and we will always assume that ∅ ⊆ ξ ⊂ ζ ⊆ V.

Theorem 1.16 ([1]). Let X and Y be non-empty subsets of a Γ-
semihypergroup S. Then

(1) If X ⊆ Y , SX v SY .
(2) SX ∩ SY = SX∩Y , SX ∪ SY = SX∪Y .
(3) SX �̂ SY = SXΓY .

Definition 1.17 ([1]). A non-null soft set FS is said to be an S.I.
sub-Γ-semihypergroup of S over V if⋂

ϑ∈xΓy

FS(ϑ) ⊇ FS(x) ∩ FS(y) ∀ x, y ∈ S.

Definition 1.18 ([1]). A non-null soft set FS is said to be an S.I.
left(resp., right) Γ-hyperideal of S over V if⋂

ϑ∈xΓy

FS(ϑ) ⊇ FS(y) (resp.,
⋂

ϑ∈xΓy

FS(ϑ) ⊇ FS(x)) ∀ x, y ∈ S.

Definition 1.19 ([1]). A non-null soft set FS is said to be an S.I.
Γ-hyperideal of S over V if it is both left and right Γ-hyperideal of S
over V.

Definition 1.20 ([1]). An S.I. sub-Γ-semihypergroup FS is said to
be an S.I. bi-Γ-hyperideal of S over V if⋂

ϑ∈(xΓy)Γz

FS(ϑ) ⊇ FS(x) ∩ FS(y) ∀ x, y, z ∈ S.

Definition 1.21 ([1]). An S.I. sub-Γ-semihypergroup FS is said to
be an S.I. interior Γ-hyperideal of S over V if⋂

ϑ∈(xΓy)Γz

FS(ϑ) ⊇ FS(y) ∀ x, y, z ∈ S.

2. (ξ, ζ)-Soft Intersection Γ-Hyperideals and (ξ, ζ)-Soft Inter-
section Interior Γ-Hyperideals

In this section, we define (ξ, ζ)-soft intersection Γ-hyperideals and
(ξ, ζ)-soft intersection interior Γ-hyperideals of Γ-semihypergroups. Then,
we show that every (ξ, ζ)-soft Γ-hyperideal is an (ξ, ζ)-soft interior Γ-
hyperideal and for regular Γ-semihypergroups the (ξ, ζ)-soft intersection
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Γ-hyperideals and the (ξ, ζ)-soft interior Γ-hyperideals coincide. Lastly,
we define (ξ, ζ)-soft simple Γ-semihypergroups and characterize the sim-
ple Γ-semihypergroups in terms of (ξ, ζ)-S.I. Γ-hyperideals and (ξ, ζ)-S.I.
interior Γ-hyperideals.

Definition 2.1. A non-null soft set FS is said to be an (ξ, ζ)-S.I.
left(resp., right) Γ-hyperideal of S over V if⋂
ϑ∈xγy

FS(ϑ) ∪ ξ ⊇ FS(y) ∩ ζ (resp.
⋂

ϑ∈xγy
FS(ϑ) ∪ ξ ⊇ FS(x) ∩ ζ) ∀ x,

y ∈ S and γ ∈ Γ.

Definition 2.2. A non-null soft set FS is said to be an (ξ, ζ)-S.I.
Γ-hyperideal of S over V if it is both left and right (ξ, ζ)-S.I. Γ-
hyperideal of S over V.

Example 2.3. Let S be a Γ-semihypergroup, where S = {1, 2, 3, 4}
with a hyperoperation Γ={′◦′} is given by the following table:

◦ 1 2 3 4
1 {1} {1} {1} {1}
2 {1} {1} {1} {1}
3 {1} {1} {1, 2} {1, 2}
4 {1} {1} {1, 2} {1}

Let V = {x, y, z, w}. Define a soft set FS : S → P (V) by FS(1) =
{x, y, z, w}, FS(2) = {x, y}, FS(3) = {y, z} and FS(4) = {x, z}. Now,⋂

ϑ∈3Γ3

FS(ϑ) = FS(1) ∩ FS(2)

= {x, y, z, w} ∩ {x, y}
= {x, y}
+ {y, z}
= FS(3).

Thus, FS is not an S.I. Γ-hyperideal of S over V. If we take, ξ = {y, z}
and ζ = {x, y, z, w}. Then, FS will be an (ξ, ζ)-S.I. Γ-hyperideal of S
over V.

Definition 2.4. A non-null soft set FS is said to be an (ξ, ζ)-S.I.
interior Γ-hyperideal of S over V if

(1)
⋂

ϑ∈xγy
FS(ϑ) ∪ ξ ⊇ FS(x) ∩ FS(y) ∩ ζ ∀ x, y ∈ S and γ ∈ Γ, and

(2)
⋂

ϑ∈(xαy)βz

FS(ϑ) ∪ ξ ⊇ FS(y) ∩ ζ ∀ x, y, z ∈ S and α, β ∈ Γ.

Example 2.5. An e-commerce website is giving some offers to its
products defined in a set S = {Electronics(El.), Home&Kitchen(H.K.),
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Clothing & Accessories(C.A.), Shoes&HandBags(S.H.)} with a hyper-
operation Γ={′◦′} is given by following table:

◦ El. H.K. C.A. S.H.
El. {H.K., S.H.} {H.K., S.H.} {S.H.} {S.H.}

H.K. {H.K., S.H.} {H.K.} {S.H.} {S.H.}
C.A. {S.H.} {S.H.} {C.A.} {S.H.}
S.H. {S.H.} {S.H.} {S.H.} {S.H.}

The offers are defined as:

El. ◦ El. = If the customer does a shopping of Rs20,000 on elec-
tronic products, then he will get a free shopping of Rs1000 on H.K. and
S.H.products.

El. ◦ H.K. = If the customer does a shopping of Rs10,000 on elec-
tronic products and Rs10,000 on H.K. products, then he will get a free
shopping of Rs1000 on H.K. and S.H.products.

El. ◦ C.A. = If the customer does a shopping of Rs10,000 on electronic
products and Rs10,000 on C.A. products, then he will get a free shopping
of Rs1000 on S.H.products.

El. ◦ S.H. = If the customer does a shopping of Rs10,000 on electronic
products and Rs10,000 on S.H. products, then he will get a free shopping
of Rs1000 on S.H.products.

H.K. ◦ H.K. = If the customer does a shopping of Rs20,000 on H.K.
products, then he will get a free shopping of Rs1000 on H.K. products.

H.K. ◦ C.A.= If the customer does a shopping of Rs10,000 on H.K.
products and Rs10,000 on C.A. products, then he will get a free shopping
of Rs1000 on S.H.products.

H.K. ◦ S.H. = If the customer does a shopping of Rs10,000 on H.K.
products and Rs10,000 on S.H. products, then he will get a free shopping
of Rs1000 on S.H.products.

C.A. ◦ C.A. = If the customer does a shopping of Rs20,000 on C.A.
products, then he will get a free shopping of Rs1000 on C.A. products.

C.A. ◦ S.H. = If the customer does a shopping of Rs10,000 on C.A.
products and Rs10,000 on S.H. products, then he will get a free shopping
of Rs1000 on S.H. products.

S.H. ◦ S.H. = If the customer does a shopping of Rs20,000 on S.H.
products, then he will get a free shopping of Rs1000 on S.H. products.

Therefore (S,Γ) will be a Γ-semihypergroup, where Γ={′◦′}.

Let V = {A, B, C} be the set of persons who did the shopping from
this e-commerce website. Define a soft set FS : S→ P (V) by:
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FS(El.) = {A, B}, means the persons who did the shopping on
electronics products,

FS(H.K.) = {A}, means the persons who did the shopping on H.K.
products,

FS(C.A.) = {A}, means the persons who did the shopping on C.A.
products and

FS(S.H.) = {A, B, C}, means the persons who did the shopping on
S.H. products. Now,⋂

ϑ∈El.ΓEl.
FS(ϑ) = FS(H.K.) ∩ FS(S.H.)

= {A} ∩ {A, B, C}
= {A}
+ {A, B}
= FS(El.).

Thus, FS is not an S.I. interior Γ-hyperideal of S over V. If we take, ξ
= {A, B} and ζ = {A, B, C}. Then, we can easily verify that FS is
an (ξ, ζ)-S.I. interior Γ-hyperideal of S over V.

Theorem 2.6. LetX be any non-empty subset of a Γ-semihypergroup
S. Then X is a left Γ-hyperideal of S if and only if SX is an (ξ, ζ)-S.I.
left Γ-hyperideal of S over V.

Proof. Suppose that X is a left Γ-hyperideal of S i.e. SΓX ⊆ X. Let
x, y ∈ S and γ ∈ Γ. Then⋂

ϑ∈xγy
SX(ϑ) ∪ ξ ⊇ SX(y) ∩ ζ.

Indeed, if y /∈ X, then SX(y) = ∅. As SX is a soft set of S over V and
∅ ⊆ ξ ⊂ ζ ⊆ V . Then⋂

ϑ∈xγy
SX(ϑ) ∪ ξ ⊇ ∅

= SX(y) ∩ ζ.

Let y ∈ X. As X is a left Γ-hyperideal of S and x ∈ S, γ ∈ Γ, we have
xγy ⊆ SΓX ⊆ X. It implies SX(ϑ) = V for all ϑ ∈ xγy. Therefore,⋂
ϑ∈xγy

SX(ϑ) ∪ ξ = V ⊇ SX(y) ∩ ζ. Hence, SX is an (ξ, ζ)-S.I. left Γ-

hyperideal of S over V.

Conversely, suppose that X is any non-empty subset of S and SX is
an (ξ, ζ)-S.I. left Γ-hyperideal of S over V. We have to show that SΓX
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⊆ X. For this let x ∈ S, y ∈ X and γ ∈ Γ. By assumption,⋂
ϑ∈xγy

SX(ϑ) ∪ ξ ⊇ SX(y) ∩ ζ.

= V ∩ ζ
= ζ.

Thus by, ∅ ⊆ ξ ⊂ ζ ⊆ V,
⋂

ϑ∈xγy
SX(ϑ) ∪ ξ ⊇ ζ ⊃ ∅. It implies SX(ϑ) ⊃

∅ for ϑ ∈ xγy. Hence, for any ϑ ∈ xγy, SX(ϑ) = V, Therefore, ϑ ∈ X
i.e. SΓX ⊆ X and hence X is a left Γ-hyperideal of S.

Theorem 2.7. LetX be any non-empty subset of a Γ-semihypergroup
S. Then X is a right Γ-hyperideal of S if and only if SX is an (ξ, ζ)-S.I.
right Γ-hyperideal of S over V.

Proof. Proof is similar to the above theorem.

Corollary 2.8. Let S be a Γ-semihypergroup and ∅ 6= X ⊆ S. Then
X is a Γ-hyperideal of S if and only if SX is an (ξ, ζ)-S.I. Γ-hyperideal
of S over V.

Remark 2.9. If FS is an (ξ, ζ)-S.I. Γ-hyperideal of S over V. Then,
each non-empty upper δ-inclusion V(FS ; δ) of FS need not be a Γ-
hyperideal of S.

Example 2.10. Consider the Γ-semihypergroup S from the Example
2.3. Let V = {x, y, z, w}. Define a soft set FS : S → P (V) by FS(1) =
{x, y, z, w}, FS(2) = {x, y}, FS(3) = {y, z} and FS(4) = {x, y, z}. Now,

⋂
ϑ∈3Γ3

FS(ϑ) = FS(1) ∩ FS(2)

= {x, y, z, w} ∩ {x, y}
= {x, y}
+ {y, z}
= FS(3).

Thus, FS is not an S.I. Γ-hyperideal of S over V. If we take, ξ = {z}
and ζ = {x, y, z, w}. Then, FS will be an (ξ, ζ)-S.I. Γ-hyperideal of S
over V. Now
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V(FS ; δ) =



{1, 2, 4}, if δ = {x}
{1, 2, 3, 4}, if δ = {y}
{1, 3, 4}, if δ = {z}
{1}, if δ = {w}
{1, 2, 4}, if δ = {x, y}
{1, 4}, if δ = {x, z}
{1, 3, 4}, if δ = {y, z}
{1}, if δ = {x, w}
{1}, if δ = {y, w}
{1}, if δ = {z, w}
{1, 4}, if δ = {x, y, z}
{1}, if δ = {x, y, w}
{1}, if δ = {y, z, w}
{1}, if δ = {x, z, w}
{1}, if δ = {x, y, z, w}

Thus, V(FS ; {z}) = {1, 3, 4} is not a Γ-hyperideal of S.

Theorem 2.11. Let S be a Γ-semihypergroup and FS an (ξ, ζ)-S.I.
Γ-hyperideal of S over V. Then FS is an (ξ, ζ)-S.I. interior Γ-hyperideal
of S over V.

Proof. Let x, y ∈ S, γ ∈ Γ and FS an (ξ, ζ)-S.I. Γ-hyperideal of S
over V. Then, we have⋂

ϑ∈xγy
FS(ϑ) ∪ ξ ⊇ FS(x) ∩ ζ

⊇ FS(x) ∩ FS(y) ∩ ζ.

Now, let x, y, z ∈ S, α, β ∈ Γ. As FS is an (ξ, ζ)-S.I. Γ-hyperideal of S
over V. Then, we have⋂
ϑ∈(xαy)βz

FS(ϑ) ∪ ξ =
( ⋂
ϑ∈(xαy)βz

FS(ϑ) ∪ ξ
)
∪ ξ

=
( ⋂
ϑ∈uβz,u∈xαy

FS(ϑ) ∪ ξ
)
∪ ξ

⊇
( ⋂
u∈xαy

FS(u) ∩ ζ
)
∪ ξ

as FS is an (ξ, ζ)− S.I. Γ− hyperideal of S over V
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=
( ⋂
u∈xαy

FS(u) ∪ ξ
)
∩ (ξ ∪ ζ)

⊇
(
FS(y) ∩ ζ

)
∩ ζ

as FS is an (ξ, ζ)− S.I. Γ− hyperideal of S over V
= FS(y) ∩ ζ

Hence, FS is an (ξ, ζ)-S.I. interior Γ-hyperideal of S over V.

Theorem 2.12. For a regular Γ-semihypergroup S, every (ξ, ζ)-S.I.
interior Γ-hyperideal of S over V is an (ξ, ζ)-S.I. Γ-hyperideal of S over
V.

Proof. Let S be regular and FS an (ξ, ζ)-S.I. interior Γ-hyperideal of
S over V. As S is regular, it implies for any x ∈ S there exists u ∈ S
and α, β ∈ Γ such that x ∈ xαuβx. Thus for any v ∈ S, we have xαv
⊆ (xαuβx)αv = (xαu)βxαv. Now⋂

ϑ∈xαv
FS(ϑ) ∪ ξ ⊇

⋂
ϑ∈(xαuβx)αv

FS(ϑ) ∪ ξ

=
⋂

ϑ∈(xαu)βxαv

FS(ϑ) ∪ ξ(1)

As FS is an (ξ, ζ)-S.I. interior Γ-hyperideal of S over V, we have⋂
ϑ∈(xαu)βxαv

FS(ϑ) ∪ ξ ⊇ FS(x) ∩ ζ(2)

From (1) and (2), we have⋂
ϑ∈xαv

FS(ϑ) ∪ ξ ⊇
⋂

ϑ∈(xαu)βxαv

FS(ϑ) ∪ ξ

⊇ FS(x) ∩ ζ.

Therefore, FS is an (ξ, ζ)-S.I. right Γ-hyperideal of S over V. Similarly,
we can prove that FS is also an (ξ, ζ)-S.I. left Γ-hyperideal of S over V.
Hence, FS is an (ξ, ζ)-S.I. Γ-hyperideal of S over V.

Let S be a Γ-semihypergroup. For a ∈ S, we define the subset Ia of
S as follows:

Ia =
{
b ∈ S | FS(b) ∪ ξ ⊇ FS(a) ∩ ζ

}
, here Ia 6= ∅, as a ∈ Ia.

Theorem 2.13. Let S be a Γ-semihypergroup and FS an (ξ, ζ)-S.I.
left Γ-hyperideal of S over V. Then Ia is a left Γ-hyperideal of S for
every a ∈ S.
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Proof. Suppose that FS is an (ξ, ζ)-S.I. left Γ-hyperideal of S over V.
Let b ∈ Ia, s ∈ S and γ ∈ Γ. Then sγb ⊆ Ia. Indeed, since FS is an
(ξ, ζ)-S.I. left Γ-hyperideal of S over V and b, s ∈ S, we have

⋂
ϑ∈sγb

FS(ϑ)

∪ ξ ⊇ FS(b) ∩ ζ. As b ∈ Ia, we have FS(b) ∪ ξ ⊇ FS(a) ∩ ζ. Hence, for
any ϑ ∈ sγb, we have

FS(ϑ) ∪ ξ =
(
FS(ϑ) ∪ ξ

)
∪ ξ

⊇
(( ⋂

ϑ∈sγb
FS(ϑ)

)
∪ ξ
)
∪ ξ

⊇ (FS(b) ∩ ζ) ∪ ξ
= (FS(b) ∪ ξ) ∩ (ζ ∪ ξ)
⊇ (FS(b) ∪ ξ) ∩ ζ
⊇ (FS(a) ∩ ζ) ∩ ζ
= FS(a) ∩ ζ.

It implies ϑ ∈ Ia. Thus, sγb ⊆ Ia. Therefore, Ia is a left Γ-hyperideal
of S for every a ∈ S.

Theorem 2.14. Let S be a Γ-semihypergroup and FS an (ξ, ζ)-S.I.
right Γ-hyperideal of S over V. Then Ia is a right Γ-hyperideal of S for
every a ∈ S.

Theorem 2.15. Let S be a Γ-semihypergroup and FS an (ξ, ζ)-S.I.
Γ-hyperideal of S over V. Then Ia is a Γ-hyperideal of S for every a ∈
S.

Definition 2.16. A Γ-semihypergroup S is called (ξ, ζ)-soft simple
if for any (ξ, ζ)-S.I. Γ-hyperideal FS of S over V, we have FS(a) ∪ ξ ⊇
FS(b) ∩ ζ for all a, b ∈ S.

Theorem 2.17. Let S be a Γ-semihypergroup. Then S is simple if
and only if it is (ξ, ζ)-soft simple.

Proof. Let S be a simple Γ-semihypergroup, FS an (ξ, ζ)-S.I. Γ-
hyperideal of S over V and a, b ∈ S. By Theorem 2.15, Ia is a Γ-
hyperideal of S. Since S is simple, Ia = S and we have b ∈ Ia. It
implies FS(b) ∪ ξ ⊇ FS(a) ∩ ζ. Therefore, S is (ξ, ζ)-soft simple.

Conversely, suppose that S is (ξ, ζ)-soft simple. Let I be a Γ-hyperideal
of S. By Corollary 2.8, SI is an (ξ, ζ)-S.I. Γ-hyperideal of S over V. We
have to show that I = S. For this, let x ∈ S. As S is (ξ, ζ)-soft simple,
SI(x) ∪ ξ ⊇ SI(y) ∩ ζ for all y ∈ S. As I 6= ∅, let a ∈ I. Then SI(x) ∪
ξ ⊇ SI(a) ∩ ζ = V ∩ ζ = ζ. Notice that ξ ⊂ ζ, we conclude that SI(x)
⊃ ∅, which implies that SI(x) = V i.e. x ∈ I. Thus we have shown that
S ⊆ I and so S = I. Hence, S is simple.
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Theorem 2.18. Let S be a Γ-semihypergroup. Then S is simple
if and only if for every (ξ, ζ)-S.I. interior Γ-hyperideal FS of S over V
implies FS(b) ∪ ξ ⊇ FS(a) ∩ ζ for all a, b ∈ S.

Proof. Suppose that FS is an (ξ, ζ)-S.I. interior Γ-hyperideal of a
simple Γ-semihypergroup S over V and a, b ∈ S. As S is simple and b
∈ S, by Lemma 1.8, S = S Γ b Γ S. Thus, for a ∈ S, we have a ∈ S Γ
b Γ S and there exists x, y ∈ S, α, β ∈ Γ such that a ∈ xαbβy. As FS
is an (ξ, ζ)-S.I. interior Γ-hyperideal of S over V, thus

⋂
a∈(xαb)βy

FS(a) ∪

ξ ⊇ FS(b) ∩ ζ. Hence, we have

FS(a) ∪ ξ = (FS(a) ∪ ξ) ∪ ξ

⊇
(( ⋂

a∈xαbβy
FS(a)

)
∪ ξ
)
∩ ζ

⊇ (FS(b) ∩ ζ) ∩ ζ
= FS(b) ∩ ζ.

Conversely, assume that for every (ξ, ζ)-S.I. interior Γ-hyperideal of a Γ-
semihypergroup of S over V, we have FS(a) ∪ ξ ⊇ FS(b) ∩ ζ for all a, b
∈ S. Now, let FS be any (ξ, ζ)-S.I. Γ-hyperideal of a Γ-semihypergroup
of S over V. Then by Theorem 2.11, FS is an (ξ, ζ)-S.I. interior Γ-
hyperideal of a Γ-semihypergroup of S over V. Thus by the Definition
2.16, S is (ξ, ζ)-soft simple. It thus follows from the previous theorem
that S is simple.

Conclusion: This paper is an effective content of the theory of soft sets
and Γ-semihypergroups. In this paper, we defined (ξ, ζ)-soft Γ−hyperideals
and (ξ, ζ)-soft interior Γ−hyperideals in Γ-semihypergroups through new
approach. Some further work can be done on (ξ, ζ)-soft interior hyper-
ideals in other algebraic hyperstructures based on the results of this
paper.
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