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Soft semi weakly g∗-closed sets

V. Inthumathi1, J. Jayasudha2, V. Chitra3, M. Maheswari4,

Abstract - In this paper, we introduce semi weakly g∗-closed sets in soft topological spaces and present its related

properties.

Keywords Soft sets, soft topological spaces, soft semi weakly g∗-closed sets, soft semi weakly g∗-open sets.
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1 Introduction

Molodtsov [7] introduced the concept of soft set theory as a mathematical tool for deal with uncertainities
like modeling the problems in science and engineering in 1999. Many researchers like Maji et al.[6] have
further improved the theory of soft sets. In 2011, Cagman et al.[3] introduced soft topology on a soft
set and defined soft topological space. Kannan [4] defined soft generalized closed and open sets in soft
topological spaces which are defined over an initial universe with fixed set of parameters. since then this
method of generalizing sets was adopted by many topologists. In this paper, we introduce semi weakly
g∗-closed sets in soft topological spaces and study some of its properties.

2 Preliminaries

Definition 2.1. [7] Let U be an initial universe set and E be a set of parameters. Let P (U) denotes the
power set of U and A ⊆ E. A pair (F,A) is called a soft set over U, where F is a mapping given by
F : A→ P (U).

Definition 2.2. [6] Let U be an universal set and E be an universe set of parameters. Let (F,A) and
(G,B) be soft sets over a common universe set U and A,B ⊆ E. Then (F,A) is a subset of (G,B), denoted
by (F,A) ⊆ (G,B), if
(i) A ⊆ B,
(ii) for all e ∈ E,F (e) ⊆ G(e).

(F,A) equals (G,B), denoted by (F,A) = (G,B), if (F,A)⊆̃(G,B) and (G,B)⊆̃(F,A).

Definition 2.3. [6] Two soft set (F,A) and (G,B) over a common universe U are said to be equal if
(F,A) is a soft subset of (G,B) and (G,B) is a soft subset of (F,A).

1Associate Professor, Department of Mathematics,Nallamuthu Gounder Mahalingam College, Pollachi-642001,
Coimbatore, Tamilnadu, India. E.mail: inthumathi65@gmail.com

2Assistant Professor, Department of Mathematics,Nallamuthu Gounder Mahalingam College, Pollachi-642001,
Coimbatore, Tamilnadu, India. E.mail: jsudhu@gmail.com
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Definition 2.4. [6] A soft set (F,A) over U is said to be a null soft set, denoted by φ̃, if ∀ e ∈ A,F (e) = φ.

Definition 2.5. [6] A soft set (F,A) over U is said to be a absolute soft set, denoted by Ũ , if ∀ e ∈
A,F (e) = U.

Definition 2.6. [6] Union of two soft sets of F,A) and (G,B) over the common universe U is the soft
set (H,C), where C = A ∪B, and ∀ e ∈ C,

H(e) =


F (e), if e ∈ A−B
G(e), if e ∈ B − A
F (e) ∪G(e), if e ∈ A ∩B

Definition 2.7. [6] Intersection of two soft sets F,A) and (G,B) over the common universe U is the soft
set (H,C), where C = A ∩B, and ∀ e ∈ C, H(e) = F (e) or G(e). We write (F,A) ∩̃ (G,B) = (H,C).

Definition 2.8. [1] The complement of a soft set (F,A), denoted by (F,A)c, is defined by (F,A)c =
(F c, A), F c : A → P (X) is mapping given by F c(e) = X − F (e), ∀ e ∈ A and F c is called the soft
complement function of F.

Definition 2.9. [5] Let X be a universe and E a set of attributes. Then the collection of all soft sets over
X with attributes from E is called a soft class and is denoted as (X,E).

Definition 2.10. [10] Let τ̃ be the collection of soft sets over X. Then τ̃ is said to be a soft topology on
X if

(i) (φ̃, A), (X̃, A) ∈̃ τ̃ , where φ̃(α) = φ and X̃(α) = X, ∀A,

(ii) the intersection of any two soft sets in τ̃ belongs to τ̃ ,

(iii) the union of any number of soft sets in τ̃ belongs to τ̃ .

The triple (X, τ̃ , A) is called a soft topological space over X. The members of τ̃ are said to be soft
open sets in X.

Definition 2.11. [8] A soft set (E,A) over X is said to be soft element if there exists α ∈ A such that
E(α) is a singleton, say {x}, and E(β) = φ, ∀ β(6= α) ∈ A such a soft element is denoted by Ex

α.

Definition 2.12. [11] A soft set (G,A) in a soft topological space (U, τ̃ , A) is called a soft neighborhood
of the soft point eF ∈̃ UA if there exists a soft open set (H,A) such that eF ∈̃ (H,A) ⊆̃ (G,A).

The neighborhood system of a soft point eF , denoted by Nτ (eF ), is the family of all its neighborhoods.

Definition 2.13. A soft set (A,E) of a soft topological space (X, τ̃ , E) is called

(a) a soft generalized closed (briefly soft g-closed) [4] if cls(A,E) ⊆̃ (U,E) whenever (A,E) ⊆̃ (U,E)
and (U,E) is soft open in (X, τ̃ , E),

(b) a soft ω-closed [9] if cls(A,E) ⊆̃ (U,E) whenever (A,E) ⊆̃ (U,E) and (U,E) is soft semi open in
(X, τ̃ , E),

Definition 2.14. [2] Let (X, τ̃ , E) be a soft topological space and (F,E), (G,E) be semi closed sets in

X such that (F,E) ∩̃ (G,E) = φ̃. If there exist semi open soft sets (F1, E) and (F2, E) such that

(F,E) ⊆̃ (F1, E), (G,E) ⊆̃ (F2, E) and (F1, E) ∩̃ (F2, E) = φ̃, then (X, τ̃ , E) is called a soft semi
normal space.

Through out this paper we denote soft elements of (X,E) by Xx
e and soft elements of s soft set (A,E)

by Axe .
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3 Soft semi weakly g∗-closed sets

Definition 3.1. A soft set (A, E) in a soft topological space (X, τ̃ , E) is called soft semi weakly g∗-closed
set (briefly soft swg∗-closed set) if gcls(A,E) ⊆̃ (U,E) whenever (A,E) ⊆̃ (U,E) and (U,E) is soft semi
open set in (X, τ̃ , E).

We denote the class of soft swg∗-closed sets in (X, τ̃ , E) by SSWG∗CS(X, τ̃ , E).

Example 3.2. Let X = {x1, x2}, E = {e1, e2} and τ̃ = {φ̃, X̃, (F1, E), (F2, E), (F3, E)} where F1(e1) =
{x1}, F1(e2) = {φ}, F2(e1) = {x2}, F2(e2) = {φ} and F3(e1) = {X}, F3(e2) = {φ}. Then a soft set (A,E)
such that A(e1) = {x2}, A(e2) = {x1} is a soft swg∗-closed set.

Proposition 3.3. 1. Every soft closed set is a soft swg∗-closed set.

2. Every soft w-closed set is a soft swg∗-closed set.

3. Every soft g-closed set is a soft swg∗-closed set.

Proof. 1. Let (A,E) be a soft closed set and (U,E) be a soft semi-open set such that (A,E) ⊆̃ (U,E). Then
we have cl(A,E) = (A,E). Since every soft closed set is a soft g-closed set,
gcls(A,E) ⊆̃ cls(A,E) ⊆̃ (U,E). Hence (A,E) is a soft swg∗-closed set.
2. Let (A,E) be a soft w-closed set and (U,E) be a soft semi-open set such that (A,E) ⊆̃ (U,E). Then
we have gcls(A,E) ⊆̃ cls(A,E) ⊆̃ (U,E), since every soft closed set is a soft g-closed set. Therefore (A,E)
is a soft swg∗-closed set.
3. Let (A,E) be a soft g-closed set and (U,E) be a soft semi-open set such that (A,E) ⊆̃ (U,E). Then
by assumption gcls(A,E) = (A,E) and sogcls(A,E) ⊆̃ (U,E). Thus (A,E) is a soft swg∗-closed set.

Remark 3.4. Converse of the above proposition need not be true as seen from the following example.

Example 3.5. Let X = {x1, x2}, E = {e1, e2} and τ̃ = {φ̃, X̃, (F1, E), (F2, E), (F3, E)} where F1(e1) =
{φ}, F1(e2) = {x2}, F2(e1) = {x1}, F2(e2) = {x2} and F3(e1) = {x2}, F3(e2) = {X}. Then the soft set
(A,E) such that A(e1) = {x1}, A(e2) = {x2} is a soft swg∗-closed set but not soft closed, not soft ω-closed
and not soft g-closed.

Proposition 3.6. If (A,E) and (B,E) are soft swg∗-closed sets then (A,E) ∪̃ (B,E) is soft swg∗-closed.

Proof. Presume that (A,E) ∪̃ (B,E) ⊆̃ (U,E) and (U,E) is soft semi-open. Then (A,E) ⊆̃ (U,E) and
(B,E) ⊆̃ (U,E). Since (A,E) and (B,E) are soft swg∗-closed, gcls(A,E) ⊆̃ (U,E) and gcls(B,E) ⊆̃ (U,E)
and hence gcls((A,E) ∪̃ (B,E)) = gcls(A,E) ∪̃ gcls(B,E) ⊆̃ (U,E). Thus (A,E) ∪̃ (B,E) is swg∗-closed
soft.

Remark 3.7. Intersection of two soft swg∗-closed sets is generally not soft swg∗-closed. In Example 3.5,
soft sets (A,E) such that A(e1) = {x2}, A(e2) = {X} and (B,E) such that B(e1) = {X}, B(e2) = {x2}
are soft swg∗-closed but their intersection (C,E) = (A,E) ∩̃ (B,E) such that C(e1) = {x2}, C(e2) = {x2}
is not a soft swg∗-closed set.

Proposition 3.8. In a soft topological space (X, τ̃ , E), if SSO(X, τ̃ , E) = {φ̃, X̃}, then every soft subset
of (X,E) is a soft swg∗-closed set.
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Proof. Let SSO(X, τ̃ , E) = {φ̃, X̃} and (A,E) be any soft subset of (X,E). Presume that (A,E) = φ̃,

then (A,E) is a soft swg∗-closed set. Presume that (A,E) 6= φ̃, then X̃ is the only soft semi-open set

containing (A,E) and so gcls(A,E) ⊆̃ X̃. Hence (A,E) is soft swg∗-closed.

Remark 3.9. Converse of the above proposition need not be true. In Example 3.2, every soft subset of
(X,E) is soft swg∗-closed set but SSO(X, τ, E) 6= {φ̃, X̃}.

Proposition 3.10. Every soft subset of (X,E) is soft swg∗-closed if
SSO(X, τ̃ , E) ⊆̃ {(F,E) ⊆̃ (X,E) : (F,E)c ∈ SGO(X, τ̃ , E)}, where SGO(X, τ̃ , E) is the set of all
soft g-open sets.

Proof. Assume that SSOXE ⊆̃ {(F,E) ⊆̃ (X,E) : (F,E)c ∈ SGO(X, τ̃ , E)}. Let (A,E) be any soft
subset of (X, τ, E) such that (A,E) ⊆̃ (U,E) where (U,E) is a soft semi-open set. Then (U,E) is soft
g-closed and gcls(A,E) ⊆̃ (U,E). Hence (A,E) is a swg∗-closed set.

Proposition 3.11. If (A,E) is a soft swg∗-closed subset of (X, τ̃ , E) such that
(A,E) ⊆̃ (B,E) ⊆̃ gcls(A,E), then (B,E) is a soft swg∗-closed set in (X, τ̃ , E).

Proof. Let (B,E) ⊆̃ (U,E) and (U,E) be soft semi-open. Then (A,E) ⊆̃ (U,E). Since (A,E) is soft
swg∗-closed, gcls(A,E) ⊆̃ (U,E). Now, gcls(B,E) ⊆̃ gcls(gcls(A,E)) = gcls(A,E) ⊆̃ (U,E). Therefore
(B,E) is soft swg∗-closed in (X, τ̃ , E).

Remark 3.12. Converse of the above proposition need not be true as seen from the following example.

Example 3.13. Let X = {x1, x2, x3}, E = {e1, e2} and τ̃ = {φ̃, X̃, (F1, E), (F2, E), (F3, E), (F4, E)}
where F1(e1) = {x1}, F1(e2) = {x2}, F2(e1) = {x1}, F2(e2) = {x1, x2}, F3(e1) = {x1, x2}, F3(e2) = {x2},
F4(e1) = {x1, x2}, F4(e2) = {x1, x2}. Let (S,E) such that S(e1) = {φ}, S(e2) = {x3} and (T,E) such that

T (e1) = {x1}, T (e2) = {x1, x3} be two soft swg∗-closed sets. Then (S,A) ⊆̃ (T,E) *̃ gcls(S,E). Thus any
soft swg∗-closed set need not be lie between soft swg∗-closed set and its soft g-closure.

Proposition 3.14. If a soft subset (A,E) of (X,E) is soft swg∗-closed, then
gcls(A,E)− (A,E) contains no nonempty soft semi-closed set.

Proof. Assume that (A,E) is a soft swg∗-closed set. Let (U,E) be a soft semi-closed subset contained in
gcls(A,E)− (A,E). Then (A,E) ⊆̃ (U,E)c. Since (A,E) is soft swg∗-closed, we have gcls(A,E) ⊆̃ (U,E)c

and so (U,E) ⊆̃ (gcls(F,E))c. Hence (U,E) ⊆̃ gcls(A,E) ∩̃ (gcls(A,E))c = φ̃. Therefore gcls(A,E)−(A,E)
contains no nonempty soft semi-closed set.

Corollary 3.15. If a soft subset (A,E) of (X,E) is soft swg∗-closed, then
gcls(A,E)− (A,E) contains no nonempty soft closed set.

Proof. Let (A,E) be soft swg∗-closed in (X, τ, E) and (F,E) be a soft closed subset of gcls(A,E) −
(A,E). Then (A,E) ⊆̃ (F,E)c. Since every soft open set is soft semi-open and (A,E) is soft swg∗-closed,
gcls(A,E) ⊆̃ (F,E)c. Consequently (F,E) ⊆̃ (gcls(F,E))c. Thus (F,E) ⊆̃ gcls(A,E) ∩̃ (gcls(A,E))c. Hence
gcls(A,E)− (A,E) contains no nonempty soft closed set.
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Corollary 3.16. If a soft swg∗-closed set (A,E) is soft semi-closed then scls(A,E)− (A,E) is soft semi-
closed.

Proof. Since (A,E) is soft semi-closed, then scls(A,E)− (A,E) = φ and so scls(A,E)− (A,E) is a soft
semi-closed set.

Proposition 3.17. If (A,E) is a soft swg∗-closed set then for each Xx
e ∈ gcls(A,E),

scls(X
x
e ) ∩̃ (A,E) 6= φ̃.

Proof. Assume that Xx
e ∈ gcls(A,E) and scls(X

x
e ) ∩̃ (A,E) = φ̃. Then (A,E) ⊆̃ (scls(X

x
e ))c and

(scls(X
x
e ))c is soft semi-open. Since (A,E) is soft swg∗-closed, gcls(A,E) ⊆̃ (scls(X

x
e ))c, which is a con-

tradiction.

Proposition 3.18. If scls(X
x
e ) ∩̃ (A,E) 6= φ, for each Xx

e ∈̃ gcls(A,E), then
gcls(A,E)− (A,E) contains no nonempty soft semi-closed sets.

Proof. Let (F,E) ⊆̃ gcls(A,E) − (A,E), where (F,E) be soft semi-closed. If there is a soft point

Xx
e ∈̃ (F,E), then Xx

e ∈̃ gcls(A,E) and so by assumption, φ̃ 6= scls(X
x
e ) ∩̃ (A,E)

⊆̃ (F,E) ∩̃ (A,E) ⊆̃ (gcls(A,E)− (A,E)) ∩̃ (A,E) = φ̃, a contradiction. Therefore (F,E) = φ̃.

Definition 3.19. A soft subset (A,E) is said to be soft nowhere dense if ints(cls(A,E)) = φ̃.

Remark 3.20. A soft singleton set of (X,E) is denoted by {x}e for all e ∈ E and x ∈ X.

Lemma 3.21. Let Xx
e be a soft point of (X,E). Then {x}e is soft nowhere dense or soft pre-open.

Proof. Presume that {x}e is not soft nowhere dense. Then ints(cls({x}e) 6= φ̃, and soXx
e ∈ ints(cls({x}e)).

Thus {x}e ⊆̃ ints(cls({x}e). Hence {x}e is soft pre-open.

Remark 3.22. We may consider the decomposition of a soft topological space (X, τ̃ , E), namely (X,E) =
(X1, E) ∪̃ (X2, E), where (X1, E) = {Xx

e ∈̃ (X,E) : {x}e is nowhere dense} and (X2, E) = {Xx
e ∈̃ (X,E) :

{x}e is pre open}

Definition 3.23. The intersection of all soft semi-open subsets of (X, τ, E) containing (A,E) is said to
be the soft semi-kernal of (A,E) and is denoted by ssker(A,E).

i.e., ssker(A,E) =
⋂̃
{(F,E) : (A,E) ⊆̃ (F,E) where (F,E) ∈ SSO(X,E)}.

Theorem 3.24. A soft subset (A,E) of (X,E) is soft swg∗-closed if and only if
gcls(A,E) ⊆̃ ssker(A,E).

Proof. Assume that (A,E) is soft swg∗-closed. Let Xx
e ∈̃ gcls(A,E). Presume that Xx

e /∈ ssker(A,E),
then Xx

e does not belong to soft semi-open sets which contains (A,E). By

assumption gcls(A,E) ⊆̃ (F,E) where (F,E) is soft semi-open set which contains (A,E) and soXx
e /̃∈ gcls(A,E),

which is a contradiction.
Conversely, assume that gcls(A,E) ⊆̃ ssker(A,E). Let (F,E) be any soft semi-open set

containing (A,E). Then gcls(A,E) ⊆̃ ssker(A,E) ⊆̃ (F,E), by definition. Therefore (A,E) is soft swg∗-
closed.
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Proposition 3.25. If (A,E) is soft swg∗-closed then (X1, E) ∩̃ gcls(A,E) ⊆̃ (A,E).

Proof. Assume that (A,E) is soft swg∗-closed. Let Xx
e ∈̃ (X1, E) ∩̃ gcls(A,E).

Then ints(cls({x}e)) = φ̃. Therefore {x}e is soft semi-closed. Presume that if Xx
e /̃∈ (A,E) and if

(U,E) = X−{x}e, then (U,E) is a soft semi-open set containing (A,E) and so gcls(A,E) ⊆̃ (U,E), which
is a contradiction.

Proposition 3.26. If a soft compact topological space (X, τ̃ , E) is a soft T1/2-space and suppose that (A,E)
is a soft swg∗-closed subset of (X,E), then (A,E) is soft compact.

Proof. Presume that C =
⋃
i(Gi, E) be a soft open cover of (A,E). Then

⋃
i(Gi, E) is soft semi open, since

arbitrary union of soft semi open set is soft semi open. By hypothesis, we have gcls(A,E) ⊆̃
⋃

(Gi, E).
Also gcls(A,E) = cls(A,E) is soft compact in (X, τ̃ , E). Therefore (A,E) ⊆̃ gcls(A,E) = cls(A,E) ⊆⋃
i=1,2,...,n(Gi, A), where G1, G2, ..., Gn ∈̃ C. Hence (A,E) is soft compact.

Proposition 3.27. If (X, τ̃ , E)is soft semi-normal and soft T1/2-space and (F,E) ∩̃ (A,E) = φ̃, where
(F,E) is soft semi-closed and (A,E) is soft swg∗-closed then there exist disjoint soft semi-open sets (U1, E)
and (U2, E) such that (A,E) ⊆̃ (U1, E) and (F,E) ⊆̃ (U2, E).

Proof. Since (F,E) is soft semi-closed and (F,E) ∩̃ (A,E) = φ̃. We have (A,E) ⊆̃(F c, E) and so

gcls(A,E) ⊆̃ (F c, E). Thus gcls(A,E) ∩̃ (F,E) = φ̃. Since gcls(A,E) = cls(A,E), cls(A,E) and (F,E)
are soft semi-closed. Then there exist soft semi open sets (U1, E) and (U2, E) such that gcls(A,E) ⊆̃ (U1, E)
and (F,E) ⊆̃ (U2, E). Therefore (A,E) ⊆̃ (U1, E) and (F,E) ⊆̃ (U2, E).

Corollary 3.28. If (A,E) = (F,E) − (N,E), where (F,E) is soft closed and (N,E) contains no non
empty soft semi-closed set then (A,E) is soft swg∗-closed.

Proof. Presume that (A,E) = (F,E) − (N,E). Let (A,E) ⊆̃ (U,E) such that (U,E) is soft semi-open.
Then (F,E) ∩̃ (U,E)c is soft semi-closed and it is a subset of (N,E). But by hypothesis (F,E) ∩̃ (U,E)c =

φ̃. Thus (F,E) ⊆̃ (U,E) and so gcls(A,E) ⊆̃ gcls(F,E) ⊆ cls(F,E) = (F,E) ⊆̃ (U,E). Therefore (A,E)
is soft swg∗-closed.

4 Soft semi weakly g∗-open sets

Definition 4.1. A sub soft set (A,E) in (X, E) is called soft semi weakly g∗-open (briefly soft swg∗-open)
if (Ac, E) is soft swg∗-closed.

We denote the class of soft swg∗-open sets in (X, τ̃ , E) by SSWG∗OS(X, τ̃ , E).

Proposition 4.2. Every soft open (resp. soft g-open and soft ω-open) set is soft swg∗-open.

Proof. Follows from Proposition 3.3.

Theorem 4.3. A soft set (A,E) is soft swg∗-open if and only if (F,E) ⊆̃ gints(A,E) whenever (F,E) is
soft semi-closed and (F,E) ⊆̃ (A,E).

Proof. Presume that (A,E) is soft swg∗-open such that (F,E) ⊆̃ (A,E) and (F,E) is soft semi-
closed. Then (F c, E) is soft semi-open and (Ac, E) ⊆̃ (F c, E). Therefore gcls(A

c, E) ⊆̃ (F c, E) and so
(F,E) ⊆̃ gints(A,E).

Presume that (F,E) ⊆̃ gints(A,E), where (F,E) is soft semi-closed and (F,E) ⊆̃ (A,E). Let (Ac, E) ⊆̃ (U,E)
and (U,E) be soft semi-open. Then (U c, E) ⊆̃ (A,E) and (U c, E) is soft semi-closed. Therefore (U c, E) ⊆̃ gints(A,E).
Then we have gcls(A

c, E) ⊆̃ (U,E) and so (Ac, E) is soft swg∗-closed. Hence (A,E) is soft swg∗-open.
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5 Soft swg∗-operators

Definition 5.1. A soft set (N,E) in a soft topological space (X, τ̃ , E) is said to be soft swg∗-neighbourhood
(briefly soft swg∗-nbd.) of Xx

e ∈̃ (X,E) if there exists a soft swg∗-open set (A,E) such that Xx
e ∈̃ (A,E) ⊆̃ (N,E).

The set of all soft swg∗-neighbourhoods of a soft point Xx
e ∈̃ (X,E) is called the soft swg∗-neighbourhood

system of Xx
e , and is denoted by swg∗-N(Xx

e ).

Example 5.2. Let X = {x1, x2}, E = {e1, e2} and τ̃ = {φ̃, X̃, (F,E)} where F (e1) = {x1}, F (e2) = {x2}.
The soft swg∗-neighbourhood system of Xx1

e1
is

swg∗-N(Xx1
e1

) = {{(e1, {x1}), (e2, {x2})}, {(e1, {x1}), (e2, {X})}, {(e1, {X}), (e2, {x2})},
{(e1, {X}), (e2, {X})}}.
The soft swg∗-neighbourhood system of Xx2

e1
is

swg∗-N(Xx2
e1

) = {{(e1, {x2}), (e2, {X})}{(e1, {X}), (e2, {X})}}.
The soft swg∗-neighbourhood system of Xx1

e2
is

swg∗-N(Xx1
e2

) = {{(e1, {x2}), (e2, {X})}{(e1, {X}), (e2, {X})}}.
The soft swg∗-neighbourhood system of Xx2

e2
is

swg∗-N(Xx2
e2

) = {{(e1, {φ}), (e2, {x2})}, {(e1, {φ}), (e2, {X})}, {(e1, {x1}), (e2, {x2})},
{(e1, {x1}), (e2, {X})}, {(e1, {x2}), (e2, {x2})}, {(e1, {x2}), (e2, {X})}, {(e1, {X}), (e2, {x2})},
{(e1, {X}), (e2, {X})}}.

Proposition 5.3. Let (X, τ̃ , E) be a soft topological space and let swg∗-N(Xx
e ) be a swg∗-neighbourhood

system of Xx
e . Then

1. For all Xx
e ∈̃ (X,E), swg∗-N(Xx

e ) 6= φ̃.

2. For every (A,E) ∈̃ swg∗-N(Xx
e ), Xx

e ∈̃ (A,E).

3. (A,E) ∈̃ swg∗-N(Xx
e ) and (A,E) ⊆̃ (B,E) implies (B,E) ∈̃ swg∗-N(Xx

e ).

4. The intersection of two soft swg∗-nbds. of Xx
e ∈̃ (X,E) is also a soft swg∗-nbd. of Xx

e .

5. If (N,E) is a soft swg∗-nbd. of Xx
e , then there exists a soft swg∗-nbd. (M,E) of Xx

e such that
(M,E) ⊆̃ (N,E) and (M,E) is a soft swg∗-nbd. of each of its points.

Proposition 5.4. If a soft subset of a soft topological space is soft swg∗-open then it is a soft swg∗-nbd.
of each of ite points.

Proof. Let (A,E) be a soft swg∗-open set in a soft topological space (X, τ̃ , E). Then for each Axe ∈̃ (A,E)
there exists a swg∗-open set (A,E) such that Axe ∈̃ (A,E) ⊆̃ (A,E). Thus (A,E) ∈̃ swg∗-N(Axe).

Proposition 5.5. Let (S,E) be a soft swg∗-closed subset of (X, τ̃ , E). Then there exists a soft swg∗- nbd.

(N,E) of Xx
e such that (N,E) ∩̃ (S,E) = φ̃.

Proof. Since (S,E)c is a soft swg∗-open set containing Xx
e , we have (S,E)c is a soft swg∗- nbd. of Xx

e .

Let (S,E)c = (N,E). Then (N,E) is a soft swg∗- nbd. of Xx
e such that (N,E) ∩̃ (S,E) = φ̃.
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Proposition 5.6. For the soft swg∗-neighbourhood system swg∗-N(Xx
e ), the following hold.

1. For all Xx
e ∈ (X,E), swg∗-N(Xx

e ) 6= φ̃.

2. If (A,E) ∈̃ swg∗-N(Xx
e ) then Xx

e ∈̃ (A,E).

3. If (A,E) ∈̃ swg∗-N(Xx
e ) and (A,E) ⊆̃ (B,E) then (B,E) ∈̃ swg∗-N(Xx

e ).

4. If (A,E), (B,E) ∈̃ swg∗-N(Xx
e ), then (A,E) ∩̃ (B,E) ∈̃ swg∗-N(Xx

e ).

5. If (A,E) ∈̃ swg∗-N(Xx
e ) then there exists (B,E) ∈̃ swg∗-N(Xx

e ) such that (B,E) ⊆̃ (A,E) and
(B,E) ∈̃ swg∗-N(Xx

e ) for every Xy
e ∈̃ (B,E).

Definition 5.7. Let (X, τ̃ , E) be a soft topological space and (A,E) ∈̃ (X,E). Then the intersection of all
soft swg∗-closed sets containing (A,E) is said to be soft swg∗-closure of (A,E) (briefly swg∗-cls(A,E)).

i.e. swg∗-cls((A,E)) = ∩{(F,E) : (A,E) ⊆̃ (F,E), (F,E) ∈ SSWG∗CS(X, τ̃ , E)}.

Proposition 5.8. For any (A,E) ⊆̃ (X,E), (A,E) ⊆̃ swg∗-cls((A,E)) ⊆̃ cls((A,E)).

Proposition 5.9. For any (A,E) ⊆̃ (X,E),
1. swg∗-cls((A,E)) is the smallest soft swg∗-closure of (A,E).
2. If (A,E) is soft swg∗-closed then swg∗-cls((A,E)) = (A,E)

Remark 5.10. Converse of the above proposition need not be true. In Example 5.2 swg∗-cls({e1, {φ}, (e2, {x2})})=
{e1, {φ}, (e2, {x2})} but {e1, {φ}, (e2, {x2})} is not a soft swg∗-closed set.

Proposition 5.11. Let (X, τ̃ , E) be a soft topological space and (A,E), (B,E) be subsets of (X,E).

1. swg∗-cls(φ̃) = (φ̃) and swg∗-cls(X̃) = (X̃)
2. swg∗-cls( swg

∗-cls((A,E))) = swg∗-cls((A,E)).
3. If (A,E) ⊆̃ (B,E), then swg∗-cls((A,E)) ⊆̃ swg∗-cls((B,E)),
4. swg∗-cls((A,E) ∩̃ (B,E)) ⊆̃ swg∗-cls((A,E)) ∩̃ swg∗-cls((B,E)).
5. swg∗-cls((A,E) ∪̃ (B,E)) = swg∗-cls((A,E)) ∪̃ swg∗-cls((B,E)).

Proposition 5.12. For a soft element Xx
e ∈̃ (X,E), the following are equivalent

1. Xx
e ∈̃ swg∗-cls((A,E)).

2. For every soft swg∗-open set (U,E) containing Xx
e , (U,E) ∩̃ (A,E) 6= φ̃.

Proof. 1 ⇒ 2. Let Xx
e ∈̃ swg∗-cls((A,E)) for any Xx

e ∈̃ (X,E). Suppose that there exists a soft swg∗-

open set (U,E) containing Xx
e such that (U,E) ∩̃ (A,E) = φ̃. Then (A,E) ⊆̃ (U,E)c. Since (U,E)c is a

soft swg∗-closed set containing (A,E), swg∗-cls((A,E)) ⊆̃ (U,E)c which implies Xx
e /̃∈ swg∗-cls((A,E)), a

contradiction. Thus (U,E) ∩̃ (A,E) 6= φ̃.

2 ⇒ 1. Presume that Xx
e /̃∈ swg∗-cls((A,E)). Then there exists a soft swg∗-closed set (B,E) containing

(A,E) such thatXx
e /̃∈ (B,E). ThusXx

e ∈̃ (B,E)c and (B,E)c is soft swg∗-open. Also (B,E)c ∩̃ (A,E) = φ̃,
which is a contradiction. Therefore Xx

e ∈̃ swg∗-cls((A,E)).

Definition 5.13. Let (X, τ̃ , E) be a soft topological space and (A,E) ∈̃(X,E). Then the union of all soft
swg∗-open sets contained in (A,E) is said to be soft swg∗-interior of (A,E) (briefly swg∗-ints((A,E))

i.e. swg∗-ints(A,E) = ∪{(S,E) : (S,E) ⊆̃ (A,E), (S,E) ∈ SSWG∗OS(X, τ̃ , E)}.
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Proposition 5.14. For any soft subset (A,E) ⊆̃ (X,E), ints((A,E)) ⊆̃ swg∗-cls((A,E)).

Proposition 5.15. Let (A,E)and(B,E) be subsets of (X,E). Then we have the following.

1. swg∗-ints(φ̃) = (φ̃) and swg∗-ints(X̃) = (X̃)
2. If (A,E) is soft swg∗-open then swg∗-ints((A,E)) = (A,E)
3. swg∗-ints( swg

∗-ints((A,E))) = swg∗-ints((A,E)).
4. If (A,E) ⊆̃ (B,E), then swg∗-ints((A,E)) ⊆̃ swg∗-ints((B,E)),
5. swg∗-ints((A,E) ∩̃ (B,E)) = swg∗-ints((A,E)) ∩̃ swg∗-ints((B,E)).
6. swg∗-ints((A,E)) ∪̃ swg∗-ints((B,E)) ⊆̃ swg∗-ints((A,E) ∪̃ (B,E)).

Proposition 5.16. A soft set (A,E) is soft swg∗-open in X then (U,E) = X̃ whenever (U,E) is soft
semi-open and gints(A,E) ∪̃ (A,E)c ⊆̃ (U,E).

Proof. Assume that (A,E) is soft swg∗-open and gints(A,E) ∪̃ (A,E)c ⊆̃ (U,E), where (U,E) be a soft
semi-open set. This implies (U,E)c ⊆̃ [gints(A,E)]c ∩̃ [(A,E)c]c = gcls(A,E)c − (A,E)c. Since (A,E)c is

soft swg∗-closed and (U,Ec) is soft semi-closed, then by Proposition 3.14, (U,E)c = φ̃. Thus X̃ = (U,E).

Corollary 5.17. If (U,E) = X̃ whenever (U,E) is soft semi-open and ints(A,E) ∪̃ (A,E)c ⊆̃ (U,E) then
(A,E) is soft swg∗-open.
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