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CHAPTER II 

Supra Generalized Closed (Open) Soft Sets in Supra Soft Topological 

Spaces 

Section 2.1 

Supra generalized closed soft sets 

Definition: 2.1.1 

A soft set (F, E) is called a supra generalized closed soft set (supra g-closed 

soft) in a supra soft topological space (X, i,  E) if cls(F,  F) t (G, E) whenever 

(F, E) (G, E) and (G, E) is supra open soft in X. 

Example: 2.1.2 

Suppose that there are three cars in the universe X given by X = [h1, h2, h31. 

Let E = [e1, e2} be the set of decision parameters which are stands for "expensive" 

and "beautiful" respectively. 

Let (171, E), (172, E) be two soft sets over the common universe X, which 

describe the composition of the cars, where 

F1(e1) = [h2,h3), F1(e2) = 

F2 (e1) = [h1,h2), F2 (e2) = [h1,h3}. 

Then i = , , (F1, E), (172, E)} is the supra soft topology over X. Hence the 

soft sets in (X, t, E), but the set (G, E) where 

G(e1) = [h2) G(e2) = [h2} is not supra g-closed soft in 

(X, t, E). 

Remark: 2.1.3 

The soft intersection (resp. soft union) of any two supra g-closed soft sets is 

not supra g-closed soft in general and is shown in the following examples. 
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Example: 2.1.4 

In example 2.1.2. (F1, E), (F2, E) are supra g-closed soft in (X, i, E), but 

their soft intersection (F1, E) (F1, E) = (M, E) where 

M(e1) = [h 2}, M(e1) = [h1J is not supra g-closed soft. 

Suppose that there are four alternatives in the universe of houses 

X = [h1, h2, h3, h4) and consider E = [e) be the single parameter "quality of houses" 

to be the a linguistic variable. Let (F1, E), (F2, E), (F3, E), (F4, E), (F5, E), (F6, E), 

(F7, E), (F8, E) be eight soft sets over the common universe X which describe the 

goodness of the houses, where 

F1(e) = F2 (e) = F3(e) = 

F4(e) = fh1,h2 ), 175 (e) = [h2,h4}, F6 (e) = [h1,h2,h3), 

F6 (e) = 176 (e) = [h1,h2,h4). 

Then t = 0, (F1, E), (F2, E), (F3, E), (F4, E), (F5, E), (F6, E), (F7, E), (F8, E)) is the 

supra soft topology over X. Hence the sets (F1, E), (F2, E) are supra g-closed soft sets 

in (X, t, E), but their soft union (F1, E) U (F1, E) = (H, E) where H(e) = [h1, h4) is 

not supra g-closed soft. 

Remark: 2.1.5 

Every supra closed soft set is supra g-closed soft. But the converse is not true 

in general as shown in the following example. 

Example: 2.1.6 

In example 2.1.4 (F1, E), (F2, E) are supra g-closed soft in (X, i, F), but not 

supra closed soft over X. 

Theorem: 2.1.7 

Let (X, t, E) be a supra soft topological space and (F, E) be a supra g-closed 

soft in X. If (F, E) t (H, E) cls(G,  E), then (H, E) is a supra g-closed soft. 
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Proof: 

Let (H, E) (G, E) and (G, E) E i. Since (F, F) L (H, E) (G, E) and (F, E) 

be a supra g-closed soft in X. then cls(F,  E) if (G, E). Hence 

cls(H, E) cls(F,  F) t (G, E). Thus cls(H,  E) (C, E). Therefore. (H, E) is a supra 

g-closed soft. 

Theorem: 2.1.8 

Let (X, .i, E) be a supra soft topological space. Then (H, E) is supra g-closed 

soft in X if and only if cls(H,  E)\(H, F) contains only null supra closed soft set. 

Proof: 

Let (H, E) is supra g-closed soft set. (F, E) be non null supra closed soft set in 

X and (F, E) t cls(H, E)\(H, E). Then (F, E)' is supra open soft. (F, E) cls(H, E) 

and (F, E) (H, E)'. Hence (H, E) t (F, E)'. Since (H, E) is supra g-closed soft. 

Then cls(H,  E) (F, E)'. Hence (F, E) cls(H,  E)'. This means that 

(F, E) cls(H,  E) ii cls(H,  E)' = 0. Thus (F, E) = 0 which is a contradiction. 

Therefore, cls(H,  E)\(H, E) contains only null supra closed soft set. 

Conversely, assume that cls(H,  E)\(H, E) contains only null supra closed oft 

set, (H, E) (G, E). (G, E) is supra open soft and suppose that cls(H,  E) (C, E). 

Then cls(H,  E) ?i (G, E)' is non null supra closed soft subset of cls(H,  E)\(H, E) 

which is a contradiction. Thus (H, E) is supra g-closed soft in X. This completes the 

Proof. 

Corollary: 2.1.9 

Let (F, E) be supra g-closed soft set. Then (F, E) is supra closed soft if and 

only if cls(F,  E)\(F, E) is supra closed soft. 

Proof: 

If (F, E) is supra closed soft, then cls(F,  E)\(F, E) = 0 is supra closed soft. 

Conversely, suppose that cls(F,  E)\(F, E) is supra closed soft. Since (F, E) be supra g- 

closed soft set. Then cls(F,E)\(F,E) = 0 from Theorem 2.1.8. Hence cls(F,E) = 

(F, E). Thus (F, F) is supra closed soft. 
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Definition: 2.I.1() 

A soil set (F, E) is called a supra generalized open soft set (supra g-open 

soft) in a supra soft topological space (X, i, E) if its relative complement (F, E)' is 

supra g-closed soft in X. 

Theorem 2.1.11 

Let (X, i, E) be supra soft topological space. Then supra soft set (F, E) is supra 

g-operi soft if and only if (F, E) ints(G,  E) whenever (F, E) (G, E) and (F, E) is 

supra closed soft in X. 

Proof: 

Let (F, E) be a supra g-open soft in X. (F, E) (G, E) and (F, E) is supra 

closed soft in X. Then (F, E)' is supra g-closed soft from Definition 2.1. 0 and 

(G, E)' (F, E)'. Since (F, E) is supra g-open soft in X. Then cls(G,  E)' (F, E)'. 

Hence (F, E) { cls(G, E)'J' = i nts(G, E). Conversely, let (F, E)' (H, E) and (H, E) 

is supra open soft in X. Then (H, E)' (F, E) and (Fl, E)' is supra closed soft in X. 

Hence (H, E)' t ints(F,  E) from the necessary condition. Thus [ints(F,  E)]' = 

cls[(F, E)'] (H, E) and (H, E) is supra open soft in X. This means that (F, E)' is 

supra —closed soft in X. Therefore, (F, E) is supra g-open soft set from Definition 

2.1 .1 0. This completes the proof. 

Example: 2.1.12 

In example 2.1.2. (F1, E)', (F2, E)' are supra g-open soft in (X, i, E). 

Remark: 2.1.13 

Every supra open soft set is supra g-open soft. But the converse is not true in 

general as shown in the following example. 

Example: 2.1.14 

In Example 2.1.2, (F1, E)', (F2, E)' are supra g-open soft in (X, i, E). but not 

supra open soft over X. 



Theorem: 2.1.15 

Let (X, i, E) be supra soft topological space and (F, E) be a supra g-open soft 

in X. If,  ints(F,  E) (H, E) E (F, E). then (H, E) is a supra g-open soft. 

Proof: 

Let (G, E) (Fl, E) and (G, E) E i. Since (G, F) (H, E) t (F, E) and (F, E) 

is supra g-open soft in X. then (G, E) t ints(F,  E). lience 

(G, E) L ints(F,  E) tf ints(H,  E). Thus (G, F) t ints(H,  E). Therefore. (H, E) is supra 

g-operi soft. 

Section 2.2 

Supra generalized closed soft sets with respect to a soft ideal 

Definition: 2.2.1 

Let I be non-null collection of soft sets over a universe X with the same set of 

parameters E. Then 19 SS(X) E  is called a soft ideal on X with the same set E if 

(F, F) E T and (G, E) E T (F, E) U (G, E) E I, 

(F, E) E I and (G, E) (F, E) (G, E) E I. 

i. e. I is closed under finite soft unions and soft subsets. 

Theorem: 2.2.2 

Let (X1,r1, A, I) be a soft topological space with soft ideal, (X2, T2, B) be soft 

topological space and f: (X1,T1,A, I) - (X2,T2, B) be a soft function. Then 

= [1pu  ((,A))  (F, A) E I) is a soft ideal on X2 . 

Definition: 2.2.3 

A soft set FE  E SS(X, E) is called supra generalized closed soft with respect 

to a soft ideal I (supra-Ig-closed soft) in a supra soft topological space (X. i,  E) if 

CI S FE \G E  E I whenever FE G E  and  G E  E .i. 
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Example: 2.2.4 

Let X = (h1, h 2 , h 3) be the set of three houses under consideration and 

E = I  el.e2 ,1  be the set of decision parameters which are stands for "wooden" and 

"green surroundings" respectively. 

Let (171, F). (F2, E) be two soft sets representing the attractiveness of the 

houses which Mr. A and Mr. B are going to buy. where 

F1(e1) = [h 2,h3), F1(e2 ) = [h1,h2}, 

F2(e1) = fhl, h2 l, F2(e2) = fh1,h3}. 

Then p = [, 0, (Fr, E), (172, E)} is the supra soft topology over X. Let I = 

[0, (l i , E), (12, E), (13, E)) be a soft ideal over X. where (Ii,  F), (12,  E), (13, E) are soft 

sets over X defined by 

I 1 (e1) = [h1). 11(e2) = 0. 

1 2 (e1) = O. I 2 (e2) =h3 , and 

1 3 (e1) = [h1}. 13 (e2) ={h3}. 

So (F1, E) is a supra-ig-closed soft. 

Theorem: 2.2.5 

Every supra g-closed soft set is supra-ig-closed soft. 

Proof: 

Let FE  be supra g-closed soft set in a supra soft topological space (X, p, E) and 

FE GE such that GE  E P. Since FE  is supra g-closed soft, then cls(F,  E) t GE  and 

hence CISFE \G E  = 0 E 1. Consequently FE  is a supra-Tg-closed soft set. 

Example: 2.2.6 

Suppose that there are three cars in the universe X given by X = [h1, h 2, h3). 

Let E ={e1 e2 ) be the set of decision parameters which are stands for "expensive" and 

"beautiful" respectively. 
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Let (F1, E). (F2, E). (F3, E). (F4 , F) be ltir soft sets over a common universe X. 

which describe the composition ol the cars. where 

F1(e1) F1(e2) = X. 

F2(e1) ={h1,h2 . F2 (e2) = X. 

F3(e1) = (h3J. F3(e2) = X. and 

F4 (e1) =h1,h3 . F4(e2 ) = X. 

Then i = , (F1, E), (172, E), (F3, F), (F4, E)) is the supra soft topology over X. Let 

= [0, (l i, E), (12, E), (13, E)) be a soft ideal over X. where (l i , E), (12, E), (13, E) are 

soft sets over X defined by 

I1(e1) = [h21. 11(e2) = 0. 

1 2 (e1) = [h3). 1 2 (e2) = 0. and 

I 3 (e1) = [h2 , h3}. I3 (e2) = O). 

So (171, E) is a supra-Ig-closed soft but it is not supra g-closed soft. 

Theorem: 2.2.7 

A supra soft set (G, E) is a supra-Tg-closed soft set in a supra soft topological 

space (X, t, F) if and only if there exist a supra closed soft set (F, F) such that 

(F, E) cls(G,  E)\(G, E) implies (F, E) E I. 

Proof: 

Necessity: Suppose that (G, E) is a supra-Tg-closed soft set and (F, E) be a 

supra closed soft set such that (F, E) itt cls(G,  E)\(G, E). Then (G, E) (F, E)'. By our 

assumption.cls(G, E)\(F, E)' E 1. But 

(F, E) cls(G,  F) h (F, E) = cls(G, E)\(F, E)'. Thus (F, E) E T from Definition 2.2.1. 

Sufficiency: Conversely, assume that (G, E) (H, E) and (H, F) E i t. Then 

cls(G, E)\(H, E) = cls(G, F) ?i (H, E)' = cls(G, E) ñ cls((H,  E)') is a supra closed soft 

set in (X, t, F) and cls(G,  E)\(H, E) cls(G,  E)\(H, E). By assumption cls(G,  E)\ 

(H, F) E T. This implies that (G, E) is a supra-g-closed soft. 
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Theorem: 2.2.8 

If (F, E) and (G, E) are supra-ig-closed soil set in a supra soft topological 

space (X, p., E). then (F, E) U (G, E) is also supra-Tg-closed soft in (X, p., E). 

Proof: 

Suppose that FE and GE  are supra-Tg-closed soft in (X, p., E). Let 

FE  U GE HE and  HE  E T. then FE H E  and  GE HE. By assumption CI FE \H E  E I 

and CIS G E \H E  E T. It follows that [CIS FE \H E ] U [cls G E \H E cls[(FE  U GE)\HEJ  E I. 

Thus FE U GE is a supra-Tg-closed soft. 

Theorem: 2.2.9 

If FE  is supra-ig-closed soft in a supra soft topological space (X, p., E) and 

FE c GE t C1S FE, then GB is supra-Tg-closed soft in (X, p., E). 

Proof: 

Let FE  is supra-Ig-closed soft, FE c GE C1S FE  in (X, p., E) and GE HE such 

that HE  E p.. Then FE HE. Since  FE  is a supra-Tg-closed soft, then CIS FE \H E  E I. 

Now GE cIS FE  implies that cIS G E clSF.  So clS G E \H E  clS FE \H E. Thus 

CI S G E \H E  E 1. Consequently. GE  is a supra-Tg-closed soft in (X, p., E). This completes 

the proof. 

Remark: 2.2.10 

The soft intersection of two supra-Tg-closed soft sets need not be a supra-Tg-

closed soft set and it is shown in the following example. 

Example: 2.2.11 

Suppose that there are three dresses in the universe X given b X = [h1, h2, h3J. 

Let E ={e1(cotton),e2 (woolen)} be the set of parameters showing the material of 

the dresses. 

Let (171, E). (172, E), (173, E) be three soft sets over a common universe X. which 

describe the composition of the dresses, where 
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F1(e1)=h 2 

F2(e1) =h2 . 

F3(e1) = [h2). 

F1(e2) = (11 ). 

F2(e2) = [h 2 ) and 

1' ( '- h h 3'. 2) 1' 2 

Then i = [, , (F1, E), (F2, F), (F3, E)) is the supra soft topology over X. Let 

T = f (1, E), (12, E), (13, E)) be a soft ideal over X. where (11, E), (12, E), (13, E) are 

soft sets over X defined by 

I1(e1) = [h1). I1(e2) = 0. 

1 2 (e1) = O. 1 2 (e2) = fh1J. and 

13 (e1) = [h1}. I 3 (e2) = [h1}. 

So the soft sets (G, E), (H, E) which defined by 

G(e1) = [h1,h2} G(e2 ) = Oand 

H(e1) = [h2,h3} H(e2) = 0 are supra-Ig-closed soft sets. 

But their soft intersection (G, E) ?1 (H, E) = (K, E). where 

K(e1) = th2} K(e2 ) = 0 is not supra-Ig-closed soft. 

Theorem: 2.2.12 

If HE  is supra-Ig-closed soft set and FE  is a supra closed soft in a supra soft 

topological space (X, .i, E). Then HE FE  is a supra-Ig-closed soft in (X, p., E). 

Proof: 

Assume HE I FE c GE and GE E p.. Then HE c GE iJ FE'.  Since  HE  is a 

supra-Ig-closed soft set. It follows that c1s H E [G E  U FE'] E I. Now, 

cls[H E  fl FE] t cIS H E  h ciSFE  = cls H E  ?i FE = ciS H E  ñ FE\FE'. 

Thus cls[H E  ñ FE]\GE cls[H E  fl FE]\[GE  U FE'] c19-I E \[GE  (J FE']  E I. Hence 

HE S  FE  is a supra-Jg-closed soft set. 
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Section 2.3 

Supra generalized open soft sets with respect to a soft ideal 

Definition: 2.3.1 

A soft set FE  E SS(X, E) is called supra generalized open soft set with respect 

to a soft ideal I (supra-Ig-open soft) in a supra soft topological space (X, i,  E) if and 

only if its relative complement F is a supra-1—closed soft in (X, t, E). 

Theorem: 2.3.2 

A supra soft set (F, E) is a supra-Ig-open soft in a supra soft topological space 

(X, ji, E) if and only if GE\IE ints FE  for some IF  E I, whenever GE  t  FE  and  GE  is 

supra closed soft in (X, i, E). 

Proof: 

Necessity: Suppose that FE  is a supra -Ig-open soft set. Let GE  tt  FE  such that 

GE is supra closed soft. We have F G. F is a supra-ig-closed soft and G E i. It 

follows that clsF\G  El from Definition 2.3.1. This implies that clsF\G = 'E E I. 

and then clsF\G = clsF ñ G = 'E E I, so [clsF  ñ G'] ci G = 'E G'E. This 

implies that clsF clsF ci G=lE ci G. Hence clsF G I for some I F E I. So 

(G' ci lE) [clsF}! = ints FE. Therefore. GE\IE = (G ci 1) intS FE . 

Sufficiency: Conversely, assume that FE  be a supra soft set. We want to prove 

that FE  is a supra-Ig-open soft set. It is sufficient to prove that F is a supra-Tg-closed 

soft set. So, let F GE such that GE E t. Hence G FE. By assumption. 

G\IE ints FE  for some k E I. Hence clsF [G\IE]' = [G E  1.) IE]. Thus clsF\ 

GE g [G\lE]' = [G E  ci IE]\GE = [G E  U IE] ii G = IF G IF E I. This shows that 

CIS F\GE  E I. Therefore F is a supra-Ig-closed soft set and hence FE  is a supra-Ig-

open soft set. This completes the proof. 

Definition: 2.3.3 

Two soft sets FE and GE  are said to be supra soft separated sets in a supra 

soft topological space (X, t, E) if CIS FE  GE = 0 and F E  fl clS G E  = 0. 
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Theorem: 2.3.4 

If A E  and BE  are supra soft separated and supra-Tg-open soft sets in a supra 

soft topological space (X, T, E). then AE Li BE is a supra-Ig-open soft in (X, t, E). 

Proof: 

Suppose that AE  and  BE  are supra soft separated and supra-Tg-open soft sets in 

a supra soft topological space (X, T, E) and FE be a supra closed set such that 

FE c AE Li BE. Then  FE  CIAE [A E  Li BE] ñ CI SA E  = AE and FE fl CIS BE BE 

from Definition 2.3.3. [FE  ñ CISAE]\DE intsA and [FE  ñ cIsBE]\CE i ntsB for 

some DE, CE E T from Theorem 2.3.2. This means that [FE  ñ clsA E]\intsA E  E I and 

[FE  fl cls BE]\intsBE  E I. Then [(FE  fl cIsA E)\intsA E  E I] Li [(FE ñ cIsBE)\intS BE  E 

Hence [FE  ñ (clsA E  Li cls BE)]\[intsA E  Li ints BE] E I. 

But FE = FE (AE  Li BE) FE ñ [cls(A E  Li BE)],  

and we have. 

FE\int5(AE Li BE) (FE  (cls[A E  Li BE]))\ints(A E  (J BE) 

(FE  ñ (cls[A E  (J BE])\intSA E  U int5 BE) E I. 

Now, take GE = FE \ints(A E  'J BE)  E 1- 

Then FE\GE = FE \[FE \ints(A E  Li BE)] ints(AE  Li BE) E T. Therefore, AE Li BE is 

a supra-Ig-open soft in (X, t, E) from Theorem 2.3.2. 

Corollary: 2.3.5 

If AE  and BE are supra-Tg-closed soft sets in a supra soft topological space 

(X, i, E) such that A'E  and B are supra soft separated sets. then AE BE is a supra-Ig-

closed soft in (X, I t, E). 

Theorem 2.3.6 

If AE  and BE are supra-Ig-closed soft sets in a supra soft topological space (X, Ii, E). 

then AE ñ BE is a supra-Ig-open soft in (X, i, E). 
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Proof: 

Let AE  and BE  be a supra-Ig-open soft in a soft topological space (X, p,  E). 

then NE  and B are supra-lg-closed soft sets. Hence (AE  ñ BE)' = U B is a 

supra-Tg-closed soft sets from Theorem 2.2.8. Therefore. A E  U BE  is a supra-ig-

closed soft. 

Theorem: 2.3.7 

Let AE  be a supra-lg-open soft in a soft topological space (X,ji, E) such that 

intS AE BE  t for some BE  E SS(X)E. Then BE  is a supra-Ig-open soft in (X, R E). 

Proof: 

Let A E  be a supra-Jg-open soft in a soft topological space (X, R E) such that 

int S A E  t BE for some BE  E SS(X)E. Then A (int5AE)' = c1s(A) and 

A'E  is a supra-lg-closed soft. Hence is a supra-Ig-closed soft from Theorem 2.2.9. 

Therefore. BE  is a supra-Ig-open soft in (X, u, E). 

Theorem: 2.3.8 

A soft set AE  is a supra-lg-closed soft in a supra soft topological space 

(X,ji,E) if and only if CI S AE \AE  is a supra-Jg-open soft. 

Proof: 

(=)Let FE CI S A E \AE  and FE  is a supra closed soft set. Then FE  E I from 

Theorem 2.2.7. Hence, there exists 'E  E I such that FE\IE = 0. Thus FE\JE = 

0 jflt s[ CI S AE\AE ]. Therefore, CI S AE\AE  is a supra-Ig-open soft from 

Theorem 2.3.2 

(=) Let AE  GE  such that GE  E i. Then CI S A E  ñ G. CI S A E  i1 A. = 

CI S AE \AE. By hypothesis. [clSAE  ñ G1]\ jflts[  CI S A E \AE ] 0. for some 'E  E I 

from Theorem 2.3.2. This implies that CI S AE  ñ G 'E E I. Therefore. CI S A E \GE  E 

I. Thus A E  is a supra-Ig-closed soft. 
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Theorem 2.3.9 

Let (X1, p l
, 
A), (X2, R2'  B) be supra soft topological spaces. Let 

fPU :SS(X)A - SS(X2 )B  be closed and continuous soft function. If A E  E SS(X,E) is 

a supra-lg-closed soft in (X1,p1,A), then fpu (AE) is a supra-fjI)g-closed soft 

in (X2, P2,  B), where f(T) = [fPU(IE): 1E E 1). 

Proof: 

Let AE  E SS(X)A  be a supra-Tg-closed soft in (X1, t1,A) and fpU (A E) G E  for 

some GE  E l2•  Then AE  L f(GE). It follow that clsAE \ff(G E) E T from 

Definition 2.1.1. Hence f(  clsA E)\ G E  E f()• Since f is a closed soft function, 

then f cls(AE) is a supra closed soft in 12. Thus 

cls(fpu (AE)) CIS (fpu  cls(A E)) = fp.  cls(AE). This implies that cls (fpu (AE))\ 

GE f cls(AE )\GE  E f(T). Therefore, fpu(AE) is a supra_f(T)g-c1osed soft 

in (X2, I2'  B). This completes the proof. 
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