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CHAPTER - VII
GENERALIZATIONS OF SOFT OPEN AND CLOSED SETS,
SOFT FUNCTIONS, SOFT COMPACTNESS AND
SOFT CONNECTEDNESS

Definition : 7.1

Let E be fixed set of parameters. Then in a soft topological space
(U6,
(1) a soft set G¢ is said to be a semiopen soft set if there exists an

open soft set Hg such that Hg £ G¢ < ¢l Hg ;

(i) a soft set La is said to be a semiclosed soft set if there exists a

closed soft set Kp such that int Kp S La S Kbp.

Remark : 7.2

From definition of semiopen (semiclosed) soft sets it is clear that every
open (closed) soft set is a semiopen (semiclosed) soft set but not conversely.

®g and Ug are always semiclosed and semiopen.

Notation : 7.3

The family of all semiopen soft sets (semiclosed soft sets) of a soft
topological space (U, t, E) are denoted by SOSS(U)e (SCSS(U)E).

Theorem : 7.4

Arbitrary union of semiopen soft sets is a semiopen soft set and

arbitrary intersection of semiclosed soft sets is a semiclosed soft set.
Theorem : 7.5

A soft set G¢c € SOSS(U) iff for every soft point ec € G, there exists a
soft set Hs € SOSS(U)e such that eg € Hg S Ge.
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Proof

By taking Hg = G¢, the proof follows :

(=) Gc= O ()& U HsE Ge.
eGEGC eGEGC

Definition : 7.6

Let (U, 1, E) be a soft topological space and G¢ be a soft set over U.
Then

(i) The soft semi closure of G is defined as

ssclGc = N{Sr | G¢c S Sk and S € SCSS(U)e}

(i)  The soft Semi interior of G is defined as

ssinth = O{SF I SF é GC and SF € SOSS(U)E}

Note : 7.7

Thus ssclGc is the smallest semiclosed soft set containing G¢ and

ssintGg is the largest semiopen soft set contained in Ge.

Theorem : 7.8

Let (U, 7, E) be a soft topological space and G¢ and Kp be two soft sets

over U, then
()  Gc e SCSS(U)e iff Ge = ssclGc ;
(i) Gc e SOSS(U) iff Ge = ssintGc ;
(i) (ssclGc)® = ssint(GY) ;
(iv)  (ssintGc)® = sscl(Gg) ;
(v) Gc¢ & Kp = ssclGe & ssclKp ;

(vij  Ge € Kp = ssclGe € ssclKp ;



64

(vii)  sscl®g = O and ssclUg = Ug ;

(viii)  ssint®g = O and ssintUg = Ug ;

(ix)  sscl(Ge U Kp) =ssclGe UssclKp ;
(x)  ssint(Ge A Kp) = ssintGe A ssintKp ;
(xi)  sscl(Ge N Kp) & ssclGe A ssclKp ;
(xii)  ssint(Ge UKp) cssintGe TssintKp ;

(xiii)  sscl(ssclG¢) = ssclGg ;

(xiv) ssint(ssintG¢) = ssintGg.
Theorem : 7.7

If Gc is any soft set in a soft topological space (U, t, E) then following

are equivalent.
(i) Gc is semiclosed soft set ;
(i)  int(clGc) € Gc;
(i)  cl(intGg) 2 G¢ ;
(iv) ¢ is semiopen soft set.
Proof : (i) = (ii)

If Gc is semiclosed soft set, then there exists closed soft set Hg such
that intHg £Gc cHg = int Hg & G¢ £ clGc £ Hg. By the property of interior
we then have int(clG¢) < intHg S Gc.

(i) = (iii)

Int(clGc) & Ge = G¢ & (int(clGe))° = cl(intGg) S G¢.
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(iii) = (iv)
Hs = intGg is an open soft set such that intG¢ & G & Gg & cl(intGS),

hence G¢ is semiopen.

(iv) = (i)
As G¢ is semiopen there exists an open soft set Hg such that
He & G S clHs = Hf is a closed soft set such that Gc & H§ and

G¢ € clHg = int HE £ Gg, hence G¢ is semiclosed soft set.

Definition : 7.8

Let (U,t, E) and (V, 3, E’) be two soft topological spaces. A soft
function f : SS(U)g —» SS(V)g is said to be

(i) soft semicontinuous if for each soft open set G¢ of V., the

inverse image f'(Gc) is a semiopen soft set of Ug ;
(i)  soft irresolute if for each semiopen soft set G¢ of V., the
inverse image f'(Gc) is a semiopen soft set of Ug ;

(i)  soft semiopen function if for each open soft set La of Ug, the

image f(La) is a semiopen soft set of . ;

(iv)  soft semiclosed function if for each closed soft set Kp of Ug,

the image f(Kp) is semiclosed soft set of V..

Remark : 7.9

(i) A soft function f: SS(U)e - SS(V)g is soft semicontinuous if for
each closed soft set K. of Vg, the inverse image f'(K,) is a

semiclosed soft set of Ug.

(ii) A soft semicontinuous function is soft irresolute.
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Theorem : 7.10

A soft function f : SS(U)e — SS(V)cis soft semicontinuous iff

f(ssclLa) S cl(f(La)) for every soft set L of UE.
Proof

Let f : SS(U)e > SS(V)g: be a soft semicontinuous function. Now
cl(f(La)) is a soft closed set of V., so by soft semicontinuity of f, f'(cl(fLa))) is
soft semiclosed and La cf 1(cI(f(LA))). But sscllLa is the smallest semiclosed

set containing La, hence ssclla S f 1(cI(f(LA))) = f(ssclLa) S cl(f(La)).

Conversely, let Gc be any soft closed set of Vg = f1(Ge) € Ug =
f(sscl(f '(Ge))) € cl(ff '(Ge))) = f(sscl(f '(Ge))) & clGe = G = sscl(f '(Gg)) =

f1(Gc). Hence f1(G¢) is semiclosed.
Theorem : 7.11

A soft function f : SS(U)e — SS(V)g is soft semicontinuous iff

f1(intGc) & ssint(f(Gg)) for every soft set Gc of V..

Proof

Let f: (SS(U)e —» SS(V)g: is soft semicontinuous. Now int(f(Gg)) is a
soft open set of Vg, so by soft semocontinuity of f, f(int(f(Gc))) is soft
semiopen and f'(int(f(Gc))) & Ge. As ssintGg is the largest soft semiopen set

contained in Gg, f'(int(f(Gc))) & ssintGe.

Conversely, take a soft open set Gc = f'(intG¢) & ssint(f'(Go)) =

f(Ge) & ssint(f(Ge)) = ' (Ge) is soft semiopen.
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Theorem : 7.12

Let f : SS(U)e - SS(V)g: be soft semiopen. If Ky, is a soft set in V.
and Lc is closed soft set containing f 1(KD,) then there exists a semiclosed

soft set Hg such that Ky, & Hg and f'(Hg) & Le.
Proof

Take Hg = (f(L%))% Now f'(Kp) E Le = f(LS) & KG&.. Then LS, is
soft open = f(LG) is semiopen, so Hg is semiclosed and Ky &Hg and

f'(Hg) E Le.
Definition : 7.13

A cover of a soft set is said to be a semiopen soft cover if every

member of the cover is a semiopen soft set.
Definition : 7.14

A soft topological space (U, t, E) is said to be soft semicompact if

each semiopen soft cover of Ug has a finite subcover.
Remark : 7.15

Every compact soft topological space is also semicompact.
Theorem : 7.16

A soft topological space (U, 1, E) is semicompact iff each family of
semiclosed soft sets in Ug with the finite intersection property has a nonempty

intersection.
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Proof

Let {(La)x | A € A} be a collection of semiclosed soft sets with the finite

intersection property. If possible, assume xﬁA (La)y = O = AO ((La))® = UE.
€ eA

So, the collection {((La),)° | A € A} forms a soft semiopen cover of Ug, which is

semicompact. So, there exists a finite subcollection A of A which also covers

Ue. i.e., xOA((LA)A)C =Ug = }LEA(LA)X = @, a contradiction.

For the converse, if possible, let (U, t, E) be not semicompact. Then
there exists a semiopen cover {(Gc), | A € A} of Ug, such that for every finite

subcollection A of A we have on (Ge) 2 Ug = kF\A ((Ge)n)°® # De. Hence

{((Ge))° | A € A} has the finite intersection property. So, by hypothesis

xﬁ/\ ((Ge)© # De :>on (Ge)x # Ug, a contradiction.
Theorem : 7.17
Semicontinuous image of a soft semicompact space is soft compact.

Proof

Let f : SS(Ue — SS(V)g be a semicontinuous function where
(U,t, E) is a semicompact soft topological space and (V, §, E') is
another soft topological space. Take a soft open cover {(Gg), | A € A} of

Ve = {f((Ge)i) | A € A} forms  a soft semiopen cover of Ug = there exists a

finite subset A of A such that {f '((Gc),) | A € A} forms a semiopen cover of

Ue = {(Gc))) | A € A} forms a finite soft opencover of V..

Definition : 7.18

Two soft sets La and Hg are said to be disjoint if La(a) N Hg(b) = @,
VaeA beB.
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Definition : 7.19

A soft semiseparation of soft topological space (U, t, E) is a pair La,

Hg of disjoint nonnull semiopen sets whose union is Ug.

If there doesn’t exists a soft semiseparation of Ug, then the soft
topological space is said to be soft semiconnected, otherwise soft

semidisconnected.
Theorem : 7.20

If the soft sets La and G¢ form a soft semiseparation of Ug, and if Vg is

a soft semiconnected subspace of Ug, then Vg & La or Vg < Ge.
Proof

Since La and G¢ are disjoint semiopen soft sets, so are La A Vg and
Gc AV and their soft union gives Vg, i.e., they would constitute a soft
semiseparation of Vg, a contradiction. Hence, one of Ly A Vg and G¢ A Vg is

empty and so Vj is entirely contained in one of them.
Theorem : 7.21

Let Vg be a soft semiconnected subspace of Ug and Kp be a soft set in

Ue such that Vg © Kp € cl(Vg), then Kp is also soft semiconnected.
Proof

Let the soft set Kp satisfies the hypothesis. If possible, let F4o and G¢
form a soft semiseparation of Kp. Then, by Theorem 7.20, Vg & Fa or
Ve CGc. Let Vg & Fa = sscl(Vg) € ssclFa ; since ssclFa and G¢ and disjoint,
Vg cannot intersect G¢. This contradicts the fact that G¢ is a nonempty subset
of Vg = there does not exists a soft semiseparation of Kp and hence is soft

semiconnected.
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Theorem : 7.22

A soft topological space (U, 1, E) is soft semidisconnected iff there
exists a nonnull proper soft subset of Ug which is both soft semiopen and soft

semiclosed.
Proof

Let Kp be a nonnull proper soft subset of Ug which is both semiopen
and semiclosed. Now H¢ = (Kp)® is nonnull proper subset of Ug which is also
both semiopen and semiclosed = ssclKp = Kp and ssclHc = Hc = Ug can be
expressed as the soft union of two semiseparated soft sets Kp, Hc and so, is

semidisconnected.

Conversely, let Ue be semidisconnected = there exists nonnull soft
subsets Kp and H¢ such that ssclKp AHc = ®g, Kp A ssclHg = &g and
Kp OHc = Ue. Now Kp & ssclKp and ssclKp AHe = @ = Kp A He =
®g = Hc = (Kp)®. Then Kp O ssclHe = Ug and Kp A ssclHe = @ = Kp =
(ssclHc)® and similarly Hc = (ssclKp)® = Kp. Hc are semiopen sets being the
complements of semiclosed soft sets. Also Hc = (Kp)® = they are also

semiclosed.
Theorem : 7.23

Semicontinuous image of a soft semiconnected soft topological space

is soft conneted.
Proof

Let f: SS(U)e > SS(V)g: be a semicontinuous function where (U, 1, E)

a semiconnected soft topological space and (V, 8, E’) is a soft topological

space. We show that f(Ug) is soft connected. Suppose f(Ug) = Kp OHc be a

soft separation. i.e., Kp and Hc are disjoint soft open sets whose union is
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f(Ug) = f'(Kp) and f(Hc) are disjoint soft semiopen sets whose union is Ug.

So, f(Kp) and f'(Hc) form a soft semiseparation of Ug, a contradiction.
Theorem : 7.24

Irresolute image of a soft semiconnected soft topological space is soft

semiconnected.
Proof

Similar to that of Theorem 7.23.



