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CHAPTER VII 

SOFT -CLOSED SETS IN SOFT TOPOLOGICAL SPACES 

Definition 7.1 

A subset A of a topological space (X, ,c) is called 

a semi open set if A c Cl(lnt(A)) and a semi closed set if Int(C1(A)) c  A. 

a pre open set if A c: lnt(C1(A)) and a pre closed set if C1(Int(A)) g A. 

an a-open set if A c lnt(Cl(Int(A))) and an a -closed set if 

Cl (Int(Cl (A))) c A. 

a regular open set if A = lnt(CI(A)) and a regular closed set if A = 

Cl(Int(A)). 

V. a generalized closed set(briefly g-closed) if Cl(A) ç G whenever A c G and 

G is open in (X, 'r).The complement of a g-closed set is called a g-Open set. 

a semi generalized closed set(briefly sg-closed) if Cl (A) ç  G whenever 

AcG and G is 

semi open in (X,t). 

a generalized a -closed set(briefly ag-Closed) if Cl(A) ç G whenever 

Ac G and G is a-open in (X, t). 

a regular generalized closed set(briefly rg-Closed) if Cl(A) g G whenever 

Ac G and G is regular open in (X, t). 

a g-Closed set if Cl (A) c G whenever A c G and G is semi open in 

(X, t).The complement of ag-closed set is called a -Open set. 

Definition 7.2 

In a Soft Topological Spaces (X, t, E), a soft set (F, E) over X is called 

a soft semi open if (F, E) 9 Cl(Int(F, E)) and soft semi closed if 

Int(Cl(F,E)) 9 (F,E). 

a soft pre open set if (F, E) Int(Cl(F, E)) and soft pre closed set if 

Cl(lnt(F,E)) (F,E). 
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a soft a-open set if (F, E) 9 mt (Cl(lnt(F, E))) and soft a-closed set if 

Cl(lnt(Cl(F, E))) 9 (F, E). 

a soft regular open if (F, E) = lnt(Cl(F, E)) and soft regular closed if 

(F, E) = CI(Int(F, E)). 

V. a soft generalized closed set(briefly soft g-closed) if Cl(F, E) 9 (G, E) 

whenever (F, E) 9 (G, E) and (G, E) is soft open in 'r, E).The 

complement of a soft --closed set is called a soft g-open set. 

vi. a soft semi generalized closed set(briefly Soft sg Closed) if Cl(F, E) 

(G, E) whenever (F, E) 9 (G, E) and (G, E) is soft semi open in (X, ,[, E). 

a soft generalized a -closed set(briefly soft ag-Closed) if CI(F, E) c 

(G, E) whenever (F, E) 9 (G, E) and (G, E) is soft a-open in (X,t, E). 

a soft regular generalized closed set(briefly Soft rg-Closed) if Cl(F, E) 

(G, E) whenever (F, E) c (G, E) and (G, E) is soft regular open in (X, , E). 

Definition 7.3 

Let (X,'r, E) be a soft topological space. A soft set (F, E) is called a Soft -Closed 

set if Cl(F, E) c (G, E) whenever (F, E) ci (G, E) and (G, E) is soft semi open set in (X,T, E). 

Example 7.4 

Let X = {a,b,c}, E = fe1,e2} and 

= fb, , (G1, E), (G2, E), (G3, E), (G4, E), (G5, E), (G6, E), (G7, E)) where 

G1(e1) = [a,b} G(e2) = 1a,b) 

G(e1) = {b) G2 (e2) = 4a,c} 

G3 (e1) = fb,c} G(e2) = {a) 

G4(e1) = 4b) G4(e2) = fa} 

G5(e1) = 4a,b} G5 (e2) = X 

G6 (e1) = X G6 (e2) = a,b) 

G7(e1) = (b, c} G7(e2) = [a, c) 

Consider the soft set (G, E) over X such that 

F(e1) ={a) F(e2) ={c} 

Clearly (G, E) is soft -C1osed set in (X,T, E). 
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Theorem 7.5 

Every soft closed set is a soft g-closed set. 

Proof 

Let (F, E) be soft closed set in (X,t, E) and (G, E) be soft semi open set such that 

(F, E) c (G, E). Consider CI(F, E) = (F, E) 9 (G, E). Therefore (F, E) is soft -closed set in 

(X,t, E). 

Theorem 7.6 

Every soft g-closed set is a soft g-closed set. 

Proof 

Let (F, E) be soft -closed set in (X,t, E). Let (G, E) be any soft open in X such that 

(F, E) c (G, E). Since every soft open set is soft semi open set. Since (F, E) is soft g-Closed 

set then Cl(F, E) c (G, E). Therefore (F, E) is soft g-closed set. 

Therefore the class of g-closed sets is properly contained in the class of g-closed 

sets and properly contains the class of closed sets. 

Theorem 7.7 

Every soft -closed set is soft rg-closed set. 

Proof 

Let (F, E) be soft g-closed set in (X,t, E) and (H, E) be soft regular open set such 

that (F, E) (H, E). Then (F, E) c Int(Cl((H, E)). Since Int(CI((H, E)) is soft semi-open 

set containing the soft -closed set, then Cl(F, E) 9 Int(C1((H, E)). Therefore (F, E) is soft 

rg-closed set in (X,T, E). 

Theorem 7.8 

Union of any two soft g-closed sets is a soft g-closed set. 

Proof 

Suppose (F, E) and (H, E) are soft a-closed sets in (X,t, E). Then Cl(F, E) (G, E) 

and C1(H, E) 9 (G, E) where (F, E) (G, E) and (H, E) (G, Q. 
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Hence c1((F, E) U (H, E)) = C1(F, E) U Cl(H, E) (G, E). That is CI((F, E) U (H, E)) 

(G, E). Therefore (F, E) U (H, E) is a soft g-closed set in (X,t, E). 

In a similar way one can prove. 

Intersection of any two soft k-closed sets is a soft a-closed set. 

Theorem 7.9 

Let (F, E) be a soft h-closed set in (X,'r, E). Then Cl(F, E)\(F, E) does not contain 

any non-empty soft semi closed set. 

Proof 

Let (A, E) be a soft semi closed set in (X,t, E) and (A, E) Cl(F, E)\(F, E). Then 

(A, E) c Cl(F, E) and (A, E) 9 (F, E)c.  This implies (F, E) (A, E)c.  Then Cl(F, E) 

(A, E)c.  This implies (A, E) 9 (C1(F, E))c.  Therefore(A, E) g  Cl(F, E) fl (Cl(F, E))c.  Hence 

(A, E) does not contain any non-empty soft semi closed set in (X,T, E). 

Theorem 7.10 

If (F, E) is a soft g-closed set in (X,'r, E) and (F, E) c (H, E) c Cl(F, E) then(H, E) 

is also a soft g-closed set. 

Proof 

Let (F, E) be soft g-Closed set in (X,'r, E) such that (F, E) c (H, E) Cl(F, E). Let 

(G, E) be a soft semi open set in (X,'t, E) such that (H, E) (G, E). Then (F, E) 9 (G, E). 

Since (F, E) is soft -closed set, Cl (F, E) (G, E). Now Cl (H, E) c Cl(Cl(F, E)) = 

Cl(F, E) c (G, E). That is Cl(H, E) (G, E). Therefore (H, E) is soft A -Closed set 

in(X, t, E). 

Theorem 7.11 

Let (F, E) be a soft g-closed set in a soft topological space (X,'r, E). Then 

sslnt(F, E) is soft g-closed. 

spCl(F, E) is soft g-closed. 

If (F, E) is soft regular open then spint(F, E) and ssCl(F, E) are also soft g-closed sets. 
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Proof 

First we note that for a (F, E) of (X,t, E), ssCl(F, E) = (F, E) U lnt(Cl(F, E)) and 

spCl(F, E) = (F, E) U Cl(Int(F, E)). Moreover sslnt(F, E) = (F, E) n Cl(lnt(F, E)) and 

spint(F, E) = (F, E) n lnt(C1(F, E)). 

Since Cl(Int(F, E)) is a soft closed set, then (F, E) and Cl(Int(F, E)) are soft g-

closed sets. Therefore, (F, E) n Cl(lnt(F, E)) is also a soft g-closed set. 

spCl(F, E) is the union of two soft -c1osed sets (F, E) and C1(Int(F, Q. Again by 

the theorem 7.8, spCl(F, E) is a soft g-closed. 

Since (F, F) is soft regular open, then (F, E) = lnt(Cl(F, E). Then 

sslnt(F, E) = (F, E) u Int(CI(F, E)) = (F, E). Thus ssCl(F, E) is soft g-closed. 

Similarly spint(F, E) is also a soft k-closed set. 
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