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CHAPTER-V 

Supra b-Open Soft Sets in Soft Topo'ogical Spaces 

Section 5.1 

Supra h-Open Soft Sets and Supra b-closed Soft Sets 

Definition :5. 1. 1 

Let (X,.E) be a supra topological space and F E Si (X ) Then. F is called a 

supra b-open soft set if F E cl'(int"(F))'int'(cI'(F)). The complement of a supra 

b-open soft set is a supra b-closed soft set. The set of all supra b-open soft sets is 

denoted by supra-BOS(X,p.E), or supra-BOS(X) and the set of all supra b-closed sets 

is denoted by supra-BCS(X,ji.E), or supra-BCS(X). 

Theorem :5. 1.2 

Let (X,pE) be a supra soft topological space. Then, 

Arbitrary soft union of supra b-open soft sets in supra b-open soft. 

Arbitrary soft intersection of supra b-closed soft sets in supra b-closed soft. 

Proof: 

(1) Let {F, :j EJ}supra-BOS(X ). Then, F, a int(cl'(F,))C.'cl'(inf'(F,)). 

For all jEJ. 

It follows that, U F, U E.J [int' (cl (F,)) 0 ci' (int' (F, ))] 

= (U /El  int'(c/'(F,)))O(U ci'(int'(F, ))) 

int' (ci' (U F, ))) 0 (ci' (mt'(U , 1, ))) 

Hence, U, 1  F, E supra—BOS(X). 

Proof of (2) can also be proved in the similar way. 
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Exampk:5.I .3 

Suppose that there are three phones in the universe X given by X h. h2. 

1131. Let E = e . e he the set of decision parameters which are stands for 

expensive and beamifuL respectively. Let l .l 2.H E S1 (X) which describe the 

composition of the compulers. such that 

F 1 (e1 ) = h: . F 1 (e) = 1,h1  

l(ej) = 1m. li. l(e) = 112. lh:. 

Then, defines a supra soft topology on X. Hence, the soft sets U and H which defined 

as follows: 

(1(e1 ) = 1,h. h. G(e) h. h. 

H(e1) = h. li. l(e) = 1,li-. h3 . 

Are supra h-open soft sets of (X. VL, F). but their soft intersection G H = M 

where M(ej) = { h . M(e2 ) = I-i -I  I is not supra h-open soft. 

Remark:5. 1.4 

The family of all supra b-open soft sets on a supra soft topological space 

(X4t.F) forms a supra soft topology, which is collection of soft sets contains X. 

and closed under arbitrary soft union. 

Definition:5.1.5 

Let (X.j.i.E) be a supra soft topological space. F E S1 .(X) and e11  E S j:(X). Then, 

(1) e11  is called a supra b - interior soft point of F if there exists U E supra-

BOS(X) such that e11  G E f',the set of all supra b - interior soft point ofF is called 

the supra h - interior of F and is denoted by hintS(F),  consequently. 

bints(F) 
= U 11 G : G E E.G E supra - BOS(X)}. 



(2) ell  is called a supra b - closure soft point of F if FM for all M E 

supra-BOS(X) such that e11 M. The set of all supra h-closure soft points of F is called 

supra b-soft dosure of F and is denoted by bcls(F).  consequently. 

bci'(F) = fltH : HE SUQ - BCS(X).F H). 

Theorem : 5.1.6 

Let (X,jt,E) be a supra soft topological space and F.G E S1 (X). Then. the 

following properties are satisfied. 

(l)hint(X)=X and bint(1)=zcI. 

hint'(F)E F 

b mt (F) is the largest supra b-open soft set contained in F. 

(4)If FG, then hint'(F)Ebint(G) 

bint(bint(E)) = hint s(F) 

 

bints(FG)bintc(F)Pbint(G) 

Theorem:5.1.7 

Let (X,p,E) be a supra soft topological space and F,G E S1 (X). Then, the 

following properties are satisfied. 

bci(X) = X and hc1(D) = 

F & bc/s (F) 

5 (F) is the smallest supra b-closed soft set contains F. 

If FG, then bci'(F)bc1'(G) 

bc1 5 (hc1 (F)) = bcl 5 (F) 
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Ici'(F)/icl'(G)hci'(F(J) 

bci'(FnG) hci'(F)hci'((I) 

Theorem:5.1.8 

Let (X. T. F) he a soft topological space and F E S1 (X). Ihen. 

(I) F E supra - SOS(X) if and only if scP(F) = cL(ints( F)). 

If G E supra OS(X). then G ci' (F) E ci' ((5 F). 

If HE supra - CS(X), then int'(G' [I) E int'(G)int'(H). 

Section 5.2 

Relations Between Supra b-Open Soft Sets and Other Subsets of Supra Soft 

Topological Spaces 

Theorem:5.2.1 

In a supra soft topological space (X.jt.E), the following statements hold. 

(I) Every supra-open (supra-closed) soft set is supra b-open (supra b-closed) 

soft. 

Every supra-pre-open (supra-pre-closed) soft set is supra b-open (supra b-

closed) soft. 

Every supra semi open (supra semi closed) soft set is supra b-open(supra 

b-closed) soft. 

Every supra b - open (supra b - closed) soft set is supra P - open(supra P 
- 

closed) soft. 

Every supra a - open (supra a - closed) soft set is supra b - open(supra b - 

closed) soft. 

Proof: 

We prove the assertion in the case of supra b - open soft set, the other cases 

are clear. 

Let F E supra - BOS(X). Then. 

71 



Ii'I(int(F))int(c1tJ)) 

il'(int' ((/(JF))) 

From theorem 5. .81,  1). ThereRre. F E supra - OS(X). 

Remark:5.2.2 

It is obvious that. supra - P(5(X) U supra - SOS(X) c supra BOS(X) 

supra-f3OS(X). 

The following examples shall show that the implications in Iheorem cannot 

be reversed and the converse of these implications are not true in general. 

Example:5.2.3 

In Example 5.1.3 The soft set G is supra b - open soft set, but it is 

not supra open soft. 

Suppose that there are four alternatives in the universe of dresses 

X = 1-i 1 , h. h. 114  and consider F = e1 (cotton), e2(woolen) be the set of 

parameters showing the material of the dresses. Let F1 . F2. 1-3  and F4  be four soft sets 

over the common universe X which describe the goodness of the dresses. where 

F,(e) = {h1  . F1(e7) = 

F2(e1 ) = 112, F2(e)) = li . 

F(e1) = III,, h2), F(e) =  

F4(ej) = h1. Ii h . F4(e7) = hi. h7.  111). 

Then. 'H defines a supra soil topology on X. 1-lence. the 

soft set g defined by G(e1 ) = {h1 . h4 . G(e2 ) = ftp. h is supra b-open soft set. hut it is 

not supra pre - open soft. 

Suppose that there are three alternatives in the universe of houses X = h 1 . 

h2, h3,1  and consider F= e1 . be two parameter qua1ity of houses' and wooden 

to be the linguistic variable. Let F1 . F2  and F3  be three soft sets over the common 

universe X which describe the goodness of the houses. 

Where 
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F1 (e j ) h1  . F 1 (e) = h1  

F(e1 ) = 11. F(e) = h. 

F(e1 ) = h. . F(e) = h1. h] 

Then. i= X. 1. I. h. F. F defines a supra soft topology oii X. Hence. the 

soft set 6 which defined as 6(e1 ) 1-i 1 . 113  6(e2 ) h 1 . h is supra h-open soft set. 

but it is not supra semi open soft. 

Suppose that there are three alternatives in the universe of cars X = 1,11 1. 1121 

h] and consider E] e1 . e2  he two parameter qua1ity of cars' and "cost' to he the 

1inuistic variable. Let F1. F and F he three soft sets over the common universe X 

which describe the goodness of the houses. 

Where 

F1(e) = 't 114. F1(e7) = 11 1 . 11711 . 

F(e1) = { h1 . F (e7) = h4 , 

F(e1 ) = h1 h2. h. 1 3(e) = h i h. 114]. 

Then. t= X. . I. F. I. F4  ] defines a supra soft topology on X. hence, the 

soft set G which defined by 6(e1 ) = {h1 ]. 6(e2) = l h3 l, is supra - open soft set. but it 

is not supra h - open soft. 

In (3). the soft set G which defined by: G(e j ) = h1 , 113}. G(e2) = 1-I 1 . h] is 

supra b-open soft set of (X. t. F), but it is not supra a- open soft. 

Corollary :5.2.4 

The following implications hold from Theorem 4.1 and remark 5.2, for a supra 

soft topological space (X, i, F). These implications are not reversible. 

supra - OS(X) —* supra - aOS(X) —* supra - SOS(X) 

/ 
supra - POS(X) ' supra - BOS(X) 0 supra - /?OS(X) 

Theorem:5.2.5 

Let (X, 't. E) he a soft topological space and FE S[ (X). Then, the followings 

hold. 

hint(F )=(hc/'(F)) 

he!' (F' ) = (hint' (F))' 
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P roof: 

I ) I'l-orn I)e!iniion 3.(1 ). 

(flG: F E (.G e supra - B(S(.V) ) 

= U G' G' F . G' E supru - BQ( .V) 

= hint'(E). 

(2) From Definition 3.2(2). 

(hint' (F))' = (UVJ : G E.G sup ra -  BOS(X ))' 

=(flG' :F' &G'.G' Esupra—B('(Xfl) 

Theorem:5.2.6 

Let (X.t, E) be a soft topological space and FE supra-BOS(X). 

(I) if ints(F) = & then F is a supra pre open soft set. 

(2) Ifcls(F) = then F is a supra semi open soft set. 

Theorem: 5.2.7 

Let (X. p. E) be a soft topological space and FE SF (X). Then. FE supra-

BCS(X) if and only if ci' (int' (F)) flint' (ci' (F)) E F 

Section 5.3 

Supra b-Continuous Soft Functions 

Definition: 5.3.1 

Let (X,r1,E) and (X,r2,K) be soft topological spaces. p, be an associated 

supra soft topology with r1  and fPU :SE(X) - SK (Y) be a soft function. Then. the soft 

function f is called a supra b-continuous soft (supra b-cts soft) if f'(G) E 

supra-BOS(X) for all GE r2 . 

Theorem 5.3.2 

Let (X, r, E) and (X, T 2 , K) be soft topological spaces. /1  be an associated 

supra soft topology with r1  and f: SE(X) - SK (Y) be a soft function. Then. the 

followings are equivalent: 
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f is a supra b-continuous soil Ilinction 

f 1(H) E supra-BCS(X) for every closed soft set H over Y. 

f(bc1s(G)) t c112(fjG)) for all GE SE(X). 

bc15(f(H)) f 1(c! 2 (H)) for all HE SK(Y) 

fP1(intTZ(H)) bints(f(n)) for all HE SK(Y) 

Proof: 

(l2) Let H be a closed soft set over Y. Then, Hc E T 2  and fl(Hc) Esupra-

BOS(X) from Definition 5.3.1. Since f,l(Hc') = (f 1(H)). Thus. f 1(H) Esupra-

BCS(X). 

(23) Let GE SE(X).  Since G supra- 

BCS(X) from (2). Then. G bcls(G) 

Hence, f(bc1s(G)) c1 2(f(G)). 

Thus, f(bc1s(G)) c1 2(f(G)). 

(3=4) Let HE SK(Y)  and G= f 1(H). 

Then, fpu(bc1s(fp,. j (H))) from (3). 

Hence, bcts(f)(H)) f 1(c1T2(f (f'(H)))) 

Thus, bc1s(f (H)) f'(c1 2  (H)). 

(42) Let H be a closed soft set over Y. 

Then bc1s((fl(H)) f 1(c1 2 (H)) from(4). 

But clearly. fJ 1(H) bc1s((f)(H)).This  means that. f'(H) 

and so f 1(H) E supra- B C S (X). 

(1=5) Let HE SK(Y).  Then, f1 (int 2 (H)) Esupra-POS(X) from (1). 
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1 lence. f (int'  (H)) = bints (f 1 (int12  (H))) bint (f1  (H)). 

ilnis. f Jmt 2  (H)) htnts (['(Jfl) 

(51) Let 11 be an open soft set over Y. Then. 

int. (H) = H and fP1(intT2  (H)) = t(H) bints(f  (H)) from (5). This 

means that. bint 5(f'(H)) = f 1 (11) Esupra- POS(X). 

Thus. [Pu  is a supra b-continuous soft function. 

Theorem: 5.3.3 

Let (X,r1,A) and (X,T 2,B) be soft topological spaces and fpu:SE(X) -* 

SK (Y) be a soft function. Then. 

Every supra cts soft function is supra b-cts soft function 

Every supra pre-cts soft function is supra b-cts soft function 

Every supra semi-cts soft function is supra b-cts soft function 

Every supra b-cts soft function is supra -cts soft function 

Every supra a-cts -cts soft function is supra b-cts soft function 

Remark: 5.3.4 

The converse of the Theorem 5.3.3 is not true and is shown in the following 

examples. 

Example:5.3.5 

(1) Let X = (a,b,c, Y = [x,y,z). E = [e1,e2 } and K = [k1,k 2). I)efine 

u: X -* Y and p: E K as follows: 

u(a) = x. u(b) = z. u(c) = y. 

p(e1) = k 2. p(e2) = k1. 

Let (X, u1, E) be a soft topological space over X where. T,  = [X, 0, F). where 

F is a soft set over X defined as F(e1) = [a, b) and F(e2) = [a, b). The supra soft 
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topology /i  is defined as = {X, 0, F1, F2, F3 ). where F1, F2  and F3  are soil sets over 

X defined as follows: 

F1(e1) = [a). F1(e2) =a 

F2(e1) = {a,b} F2(e2) = {a.b} 

F3(e1) ={b.c F3(e2) = {b,c}. 

Let (Y, T2, K) be a soft topological space over Y where r2  = [?,Ø, G). where 

G is a soft set over Y defined as G(k1) = [x,y) and G(k 2) = fx,y). Let 

f: (X, r1, E) -* (Y, r2, K) be a soft function. 

Then. f)(G) = [(e1, [a, c)), (e2, [a, c))) is a supra b-open soft set, but it is not supra 

open soft. Hence 
, f is a supra b-continuous soft function. but it is not supra 

continuous soft. 

(2) Let X = (a,b,c,d, Y = [x,y,z,w), E = [e1,e2) and K = 

Define U: X -. Y and p: E -* K as follows: 

u(a) = x, u(b) = y. u(c) = y. u(d) = x 

p(e1) = k1, p(e2) = k2. 

Let (X,r1, E) be a soft topological space over X where. T1 = [, 0, F). where 

F is a soft set over X defined as F(e1) = [a,b) and F(e2) = [a,b). The supra soft 

topology p, is defined as It, = (, 0, F1, F2, F3, F41, where F1, F2, F3  and F4  are soft 

sets over X defined as follows: 

F1(e1) = [a), F1(e2) ={a} 

F2(e1) = {a,b} F2(e2) = {a,b} 

F3 (e1) ={b,c} F3(e2) = [b,c) 

F4(e1) ={a,b,c} F4(e2) = [a,b,c). 
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Let (Y, 17 , K) be a soft topological space over Y where T7  = fY, 0, C). where 

G is a soft set over Y defined as G(k 1) = (x,z) and G(k 2) = [x,w). Let 

f: (X, r1, E) - (Y, T2,  K) be a soft function. 

Then. f 1(G) = [(e1, [a, dfl, (e2, [a, d) is a supra b-open soft set, but it is not 

supra pre open soft. 1-knee 
. 

is a supra h-continuous soft function. but it is not 

supra pre- continuous soft function. 

In (2), let u: X - Y defined as follows: u(a) = y, u(b) = x.u(c) = y and 

u(d) = y. Let (Y,'r2 ,K) be a soft topological space over Y where T2  = [,Ø,G). 

where G is a soft set over Y defined as G(k1 ) = fx,y} and G(k 2) = {x,w). Let 

f: (X, 1, E) - (Y, 12, K) be a soft function. 

Then, fT)(G) = f(e1, (b)), (e2, (b))} is a supra b-open soft set. but it is not supra 

semi open soft. Hence f is a supra b-continuous soft function, but it is not supra 

semi- continuous soft. 

(3) Let X = (a,b,c,dJ. Y = (x,y,z,w}, E = {e1,e2 } and K = [k1,k2 }. 

Define U: X - Y and p: E - K as follows: 

u(a) = x, u(b) = y. u(c) = w. u(d) = 

p(e1) = k1. p(e2) = k2. 

Let (X, -ri, E) be a soft topological space over X where, r1  = [X, 0, F), where 

F is a soft set over X defined as F(e1) = fa, b) and F(e2) = a, b). The supra soft 

topology yj is defined as yj = [ O F F2, F3, F41, where F1, F2, F3  and F4  are soft 

sets over X defined as follows: 

F1(e1) = [d), F, (e2) ={a,b} 

F2(e1) = {a.b} F2(e2) = lu, 

F3(e1) ={a.b.d} F3 (e2) = [a,b,d} 

F4(e1) =(a,b.d} F4(e2) = 0. 
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Let (Y, T 2 , K) be a soft topological space over Y where r2  = [Y, 0, G}. where 

G is a soft set over Y deflned as G(k1) = [xj and G(k 2) = [w}. 

Let f: (X, t, E) - (Y, t, K) he a soft function. 

Then. f' (C) = [(e1, [a)), (e2 , [c))} is a supra h-open soft set. but it is not 

supra pre open soft. Ilence . is a supra a-continuous soft function. but it is not 

supra b- continuous soft. Then. R = [X, 0, F1, F2, F3, F4) delines a supra soft topology 

on X. Hence the soft set G which is defined by G(e1 ) = [h1}and G(e2) = [h3) is 

supra a-open soft set, but it is not supra h-open soft. 

(5) In (2), let u:X Y defined as follows: u(a) = y. u(b) = x.u(c) = x and 

u(d) = x. Let (Y, T2,  K) he a soft topological space over Y where r2  = [Y, 0, C), 

where G is a soft set over Y defined as G(k1) = [x,y) and G(k 2) = [x,w). Let 

f: (X,t1,E) -* (Y,r2,K) be a soft function. 

Then, f 1(G) = [(e1, [b, c, d}), (e2, [b, c, dj)) is a supra b-open soft set. but it is not 

supra a- open soft. 1-lence 
, f is a supra b-continuous soft function. but it is not 

supra a-continuous soft. 
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