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ON SOFT STRONGLY B*-~COMPACTNESS AND SOFT STRONGLY
B*—CONNECTEDNESS IN SOFT TOPOLOGICAL SPACES

SAIF Z. HAMEED? ABDELAZIZ E. RADWAN}! AND ESSAM EL-SEIDY?

Abstract. In this research article, we present a new class of soft compact spaces and soft Lindelof spaces, we identify the
idea of soft strongly b* —compact and soft strongly b* —Lindelof spaces and we supply multiple interesting examples. As well as we
mention that the inaugurated spaces are conserved under soft strongly b* —irresolute mappings and we look into definite of results
which connect an extensive soft topology with the showing soft spaces. As well as we inquiry the features and attributive of soft
strongly b* —connected spaces and discuss and identify its relationship with soft connectedness.

Key words: soft strongly b*—closed set, soft strongly b*—open set, soft strongly b* —compact, soft strongly b*—Lindelof
spaces, soft strongly b* —connected space

1. Introduction and Preliminaries. Molodtsov [1] used an acceptable parametrization. In 1999, he
introduced the soft set theorem’s basic idea and disclosed the theorem’s first result. He had many experimenters
working on the proposal. Topology is eminent in colorful divaricate of mathematics. Therefore, Shabir and
Naz [2] were the pioneers who introduced the concept of soft topological spaces. Kannan [3] assigned soft
generalized closed and soft generalized open sets in soft topological spaces. Akdag and Ozkan ([4], [5]) presented
a conception of soft «—open, the soft b—open, and their respective continuous functions. Zorlutuna et al. inquiry
soft interior point and soft neighbourhood and he first examined the compactness of soft topological spaces [6].
Connectedness [7] is an effective tool for topology introduced by Porter J. and Woods R.. Hussain [8] assigned
and take a look at the features of soft connected space. Saif Z. et al. [9] introduced the soft be—open set.
The soft b*—closed are introduced by Hameed, Saif Z. et al. [10]. Soft b*—continuous functions, soft strongly
b* —closed and soft strongly b*—continuous functions are studied by Hameed, Saif Z. et al. [11], [12].

In the present work, we define the soft strongly b*—compact and soft strongly b*—Lindel6f spaces. Also, we
introduce the soft strongly b* —connected spaces. The details of the properties, examples, and counterexamples
that substantiate the concept are thoroughly discussed.

In this study, consider W as an initial universe and P(W) as the power set of Y. In addition, E +# ?)
stands for the family of parameters that are being considered and ¢ ¢ o C E.

DEFINITION 1.1. [1] (U, o) is referred to be a soft set over W if ¥ is a map from o to P(W).

DEFINITION 1.2. [13] The soft set (S, p) € SSW, p), where S(V) = ¢, for every V € g is stated A-null

soft set of SS(W, p) and symbolize by ¢ The soft set (S, p) € SSOW, p), where S(V) =W, for every V € o is
stated the A-absolute soft set of SS(W, ) and symbolize by W.
DEFINITION 1.3. [13] For two sets (U, p), (S,0) € SS(W, p), then (¥, p) is a soft subset of (S, ©) symbolize
by (W,p) C (S,0), if
1. pCO.
2. (V) C S(V),VV € p.
Then, (U, p) is stated to be a soft superset of (S,0), if (S,0) is a soft sub-set of (U, p), (S,0) C (¥, p).
DEFINITION 1.4. [2] Let (U, p) be soft set over W, z € W.that’s what we call z € (U, p), whenever
z € (V) for all V € p. The soft set (¥, p) over W such that (V) = {z},V € p is stated singleton soft point
and symbolize by z, or (z,p).
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DEFINITION 1.5. [2] Let @ C SS(W, p). Then Q is stated to be soft topological space (STS) if
1. ¢ and w belong to Q.

2. Arbitrary unions of members Q belongs to Q.
3. Finite intersections of members Q belongs to Q.
1t is symbolize by (W, Q, p) (briefly W).
DEFINITION 1.6. [2] Let (W, Q, ) be a ST'S over W, then the organ of Q are stated to be soft open sets
n Q.
DEFINITION 1.7. [2] Let (W, Q, p) be a STS over W. A soft set (U, p) over W is stated to be a soft closed
set in W, if its relative complement (U, ) belongs to Q.
DEFINITION 1.8. [6] Let (W, Q,p) be a STS and (¥, p) € SSOWV, p). Then
1. The soft closure of (¥, p) is the soft set

(¥, 0) = N{(S.0) : (S.) € Q7. (1) C (S, )}

2. The soft interior of (U, p) is the soft set
int(V, p) = U{(S, p) : (S,p) € Q,(S,p0) € (¥, p

DEFINITION 1.9. A soft set (¥, p) of a STS W, Q
soft a—open [4] if (¥, p) C int(cl(int((¥, p)))),
soft pre-open [14] if (U, p) C int(cl((T, p))),
soft semi-open [15] if (¥, ) C c(int((¥, p))),
soft fi—open [14] if (¥, p) C cl(int(cl((¥, p)))),
. soft b—open [5] if (¥, p) C int(cl((T, p))) U cl(int((T, p)))).

DEFINITION 1.10. [16] A soft set (¥, p) is called soft w—closed in a STS W, Q,p), if cl(¥,p) C (S, p)
whenever (U, p) C (S,p) and (S, p) is soft semi-open set in W. The relative complement of (¥, p) is called
soft w—open in W.

DEFINITION 1.11. [12] A soft set (¥, p) of a STS (W, Q, p) is called a soft strongly b*—closed (briefly
sSb*—closed) if cl(int(¥, p)) C (S, p), whenever (U, p) C (S, p) and (S, p) is sb—open. The complement of a
sSb*—closed set is stated to be sSb*—open set.

THEOREM 1.12. [12] The following statements are correct:

1. Every soft open is sSb*—open.
2. Every sa—open is sSb*—open.
3. BEvery sSb*—open set is sb—open.
4. Bvery sw—open is sSb*—open.

DEFINITION 1.13. [12] Let (W, Q, p) be a ST'S. a subset (U, p) C W is called a soft strongly b* —neighourhood

(briefly sSb*—nbd) of point v € W if 3 an sSb*—open set (¥, p) where v € W C (T, p).

)

}-
p) is stated to be

SRS fo o =

DEFINITION 1.14. [12] Let (O, p) € SSOW, p). Then
sSb*int(O, p) = U{(£,p) : (£,p) is a sSb*—open set and (£, p) C (O, p)}.
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DEFINITION 1.15. [12] Let (£, p) € SSOW, p). Then
sSh*cl(£, p) = N{(V,p) : (T, p) is a sSb*—closed set and (£,p) C (V,p)}.

DEFINITION 1.16. [12] A soft mapping 11 : W — X, from STS (W, Q, p) into STS (X,Q,0), is stated to
be soft strongly b* —continuous (briefly sSb*—continuous) if the inverse image of every soft open set in X is a
sSb*—open set in W.

DEFINITION 1.17. [12] A soft mapping I1 : W — ¥ is stated to be soft strongly b*—irresolute (briefly
sSb*—irresolute) if the inverse image of every sSb*—closed set in ¥ is a sSb*—closed set in W.

For are details, we refer to [12], [6], [7].

2. Soft strongly b*—compact spaces. In this section, We offer the conception of soft strongly b* —compact
and soft strongly b* —Lindel6f spaces and The significant structural properties.

DEFINITION 2.1. A collection { (., p) : € € C} of soft strongly b*—open sets is called a soft strongly b*—open
cover Of (Wa Qv p)7 /Lf W= Ueeg(wfa @)

DEFINITION 2.2. A STS (W, Q, p) is called soft strongly b*—compact (resp. soft strongly b*— Lindeldf), if
each sSb*—open cover ofW has a finite (resp. countable) soft subcover of Ww.

DEFINITION 2.3. A soft subset (, ) of a STS (W, Q, p) is called soft strongly b*—compact in W determined
by for every collection { (e, p) : € € (} of soft strongly b*—open sets of W where (,p) C U{(¢,p) : e € ¢} 3
finite subset (o of ¢ where (,p) C U{(¢e, p) : € € (o}

DEFINITION 2.4. A STS W, Q, p) is called soft strongly b*—space if every sSb*—open set of W is soft
open set in W.

COROLLARY 2.5. If STS (W, Q, ) is a sSb*—compact space and soft strongly b*—space, then W is soft
compact space.

Proof. Assume that {(1., p) : € € (} be soft open cover of W. For each soft open set is sSb*—open set,
{(Ye, p) : € € C} is sSb*—open cover of W. For W is sSb*—compact space and sSb*—space, 3 finite subset (g
of ¢ where W C {(¢¢, ) : € € ¢}. Therefore, W is soft compact space. O

COROLLARY 2.6. IfII: W — X is a sSb*—continuous function and sSb*—space, then Il is soft continuous
function.

Proof. Assume { (1, 9) : € € (} be soft open set of ¥. whereas 11 is sSb*—continuous, {II71((¢., p)) : € € ¢}
is s5b* —open set of W and whereas W is sSb*—space, {II"1((¢)., p)) : € € ¢} forms soft open set of W. Thus,
II is soft continuous. O

COROLLARY 2.7. Assume (W, Q, p) be STS. If (W, Qv) is a sSb*—compact space, for each V € @, then
W, Q, p) is a sSb*—compact space.

Proof. Assume that o = {V1,V1,...,V,} be a set of parameter and (W, Qy) is sSb*—compact space, for
each € = 1, n. Suppose {(¢¢, p) : € € (} be sSb*—open cover of W. Since Uee¢ (e, p)(V) = W, for each V € 0,
and (W, Qy) is a sSb*—compact, 3 finite subset (y of ( where Ucee, (¢e, ) (V) = W. Hence, {(We, p) €€ o}
is a finite subcover of {(¢., p) : € € }. Hence, (W, Q, p) is a sSb*—compact space. O

COROLLARY 2.8. FEvery sSb*—compact (resp. $Sb*— Lindeldf) space is soft compact (resp. soft Lindeldf)).

In the next example, indicates that the inclusions of the Corollary 2.8 is not necessarily correct.

Example 1. Consider p = Q° is the set of irrational numbers. Let Q = {$, W, (,) when (V) = {1},
VYV € p} bea STS on W = {1, 2}. clearly, (W, Q, p) is soft compact. furthermore, a family {(d,©) : §(v) = {1},
Yu # V} is a sSb*— open cover of W. For has not a soft, countable subcover of W. Thus, W, Q,p) is not a
s$Sb*—Lindelof space.

THEOREM 2.9. FEvery sSb*—compact space is a sSb*— Lindelof.

Proof. Clear. O

In the next example, indicates that the inclusions of the Theorem 2.9 and Figure 2.1 is not necessarily
correct. _

Ezample 2. Let Q = {$,R, (6, 0)} and p = {V1, V1, ..., V,,}. such that (V) = {1}, VV € p} be a STS on
the set of natural numbers R. Since p and N are soft countable, then (R, Q, p) is a sSb*—Lindel6f. furthermore,
a family {(S$,0) : S(v) = {1,z}, for each v € O,z € N} is a sSb*—open cover of N. For has not soft finite
subcover of R. Thus, (X, Q, ) is not a sSb*—compact.
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Soft compact — Soft Lindelof

soft strongly b™ —compact | ————> | softstrongly b* ~Lindeldf

Fig. 2.1: Relationships

THEOREM 2.10. The soft union of two sSb*—compact (resp. sSb*—Lindeldf) sets is sSb*—compact (resp.
sS8b*— Lindeldf).

Proof. Let (1, p) and (,p) be two sSb*—compact sets. Assume that {(¢e, p) : € € (} is a sSb*—open
cover of (1, ) U (,p). Then, {(¢e,p) : € € (} is a sSb*—open cover of (¢, p) and (,p). Since (¥, p) and
(, p) are sSb*—compact, there exist finite subfamilies ¢y and ¢; of ¢ such that (¢, p) C {(¢Ye, ) : € € (o} and
(19) C {(fer9) : € € 1}, Hence, (1,0) U (,p) C (U{(t9) : € € (0}) U (U{(er9) : € € Ca}). Tt follows that,
(W, 0)U () CU{(Ye, ) : € € (o U} Thus, (¢, p)U(,p) is a sSb* —compact.

The proof of the case of s5b*—Lindel6fness is similar. O

THEOREM 2.11. Every sSb*—closed subset (£, p) of sSb*—compact (W, Q, p) is a $Sb*—compact.

Proof. Assume that (£, ) be a sSb*—closed subset of sSb*—compact space (W, Q, ). Then (£, p) is
a sSb*—open. Let {(.,p) : € € £} be a sSb*—open cover of (£, p). Therefore, {(c,p) : € € (} U (£ p) is
sSb*—open cover of W. For W is sSb*— compact space, 3 finite subcover {(c, ) : € € (oU(LE, p) for W. Now,
(e, ) s € € GoFU(£L% p)] — (£°, p) is a finite subcover of {(¢, p) : € € (} for (£, p). So, (£, p) is sSb*—compact.
0

THEOREM 2.12. Every sSb*—closed subset (S, p) of sSb*— Lindeldf space (W, Q, p) is sSb*— Lindeldf.

Proof. Assume that (S, ) be sSb*—closed subset (S, p) of sSb*—compact space (W, Q, p) and {(¥,, p) :
€ € (} be sSb*—open cover of (S, p). Therefore, (S, p) is a sSb*—open and (S°, p) C Ueec (¥, p). Therefore,
W = (T, ) U (SC ). Since W is a sSb*—Lindelof space, then W = Ueec(¥e, p) U (8¢ p). This implies that
(S, 9) C Ueec(¥e, p) . Hence, (S, p) is a sSb*—Lindelof. O

COROLLARY 2.13. If (4, p) is a sSb* —closed subset of W and (U, p) is a sSb*—compact (resp. sSb*— Lindeldf)
subset of W. Then, (U, ) N (8, p) is a sSb*—compact (resp. sSb*— Lindeldf).

Proof. Let (U, p) be a sSb*—compact set, consider {(Ge, p) : € € (} is sSb*—open cover of (U, p) N (J, p).
Then {(Ge, ) : € € (FU (8%, p) is sSb*—open cover of (¥, p). For (¥, p) is a sSb* —compact. So, 3 a soft finite
subfamily (p of { 2 (¥, p) C Ucecy (Ge, ) U (0, p). Hence, (¥, p) N (6, 9) C Ueeco (Ge, )N (0, ) € Ueee, (Ges ).
Therefore, (¥, p) N (4, p) is $Sb* —compact.

The same evidence applies to sSb*—Lindelof space. O
In the next example, indicates that the inclusions of the Theorem 2.12 is not necessary correct.
Ezample 3. Let W = {hy, ha} and p = {V1, Va}. Consider

Q= {W, b, (U1, 9), (Vs, 0), (U3, 0)} where (¥1, p), (Us, p) and (U3, p) defined as following manner:
(Y1, 9) ={(V1,{M}), (V2,9)},
(2,9) ={(V1,9),(V2,{h2})} and
(3, 0) = {(V1,{h1}), (V2,{h2})}.
Then (W, Q, p) is a STS over W. Obviously, (W, Q, ) is sSb*—compact. furthermore, a soft set (II, p) =
{(V1,{h1}), (V2, W)} is a sSb*—compact, even so it is not a sSb*—closed.

THEOREM 2.14. A W, Q,p) is sSb*—compact (resp. sSb*—Lindeldf) if and only if each collection
of sSb*—closed subsets of (W, Q,p), satisfying the soft finite (resp. soft countable) intersection property,
mseé(qjsa @) 7£ ¢
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Proof. Let (W, Q,p) is a sSb*—compact, and {(&, p) : € € £} be a family of sSb*—closed subsets of W.
Let Nece(&e, ) = ¢. Then W= Ueer (€5, p). For Uecr(ES, p) is a collection of sSb*—open sets covering W. As
W, Q, p) is sSb*—compact, then 3 a soft finite subset €y of £ 3 Uy, (€5, p) = W then Neecty (&e, ©) = ¢. Which
gives contradictions. Therefore, Necr(&e, ) # ¢. Conversely, let {(7e, p) : € € £} be a family of sSb*—open
cover of W. Let for every finite subset ¢y C ¢, we have Uces, (7S, ) # W. Then Nece(VE, ) # ¢. Thus,
{(7¢,p) : € € €} satisfies the finite intersection property. By definition get Oﬁeg(%, ©) # ¢ which implies
Ueeto (e, ) # W and this contradicts that {(Ve, p) : € € £} is a sSb*—open cover of W.

Hence, (W, Q, p) is a sSb*—compact space. O

THEOREM 2.15. Let I1: W — ¥ be a sSb*— continuous function. If W is a sSb*—compact space, then the
image of VW under the Il is a soft compact.

Proof. Assume II : W — ¥ is a sSb*—continuous, {(G.,p) : € € £} is a soft cover of ¥. For Il is a
sSb* —continuous, therefore {II=1((G<, p)) : € € £} is a sSb*—open cover of W and W is a sSb*—compact, 3 a
soft finite sub-set £y of £ > {II1((G., p)) : € € o} composes a sSb*—open cover of W. Thus, {II7 (G, p)) :
€ € £y} composes a soft finite soft open cover of 3. Therefore, ¥ is a soft compact. O

THEOREM 2.16. Let I1 : W — X be a sSb*—irresolute surjection and W is a sSb*—compact space, then 3
is a sSb*—compact.

Proof. Suppose II : W — 3 be a sSb*—irresolute surjection, W be a sSb*—compact (W, Q, ) to (£,,©).
A soft open cover {(d, ) : € € ¢} of 3. Then {II71((d, p)) : € € (} is a sSb*—open cover of W. For W is a
sSb*—compact, then 3 a finite subset (o of ¢ such that {II71((d, p)) : € € o} composes a sSb*—open cover of
W. Therefore, {II71((d, p)) : € € (o} composes a finite sSb*—open cover of 3. Hence, ¥ is a sSb*—compact. O

THEOREM 2.17. The sSb* —irresolute image of a sSb*—compact (resp. sSb*— Lindeldf) set is a $Sb*— compact
(resp. sSb*—Lindeldf).

Proof. Assume that IT : W — ¥ be a sSb*—irresolute and let (,p) be a sSb*—Lindelof subset of W. Let
{(¥, ) : € € ¢} is sSb*—open cover of II(, p). Then II(, p) C Ueec (U, p). Then, (,0) C Ueec I (T, p) and
YW, p) is sSb*—open, for every € € (. by assumption, (, p) is a sSb*—Lindeldf, then (, p) C Uee 71T, p).
Therefore, I1(, p) C Ueec AT (U, p)) C Ueec(Pe, p). Thus, II(, p) is sSb*—Lindeldf space.

The same proof in case sSb*—compact space. O

3. Soft strongly b*—connected spaces. One of the most important properties of soft strongly b*—con-
nected space is discussed and explored in this section. .

DEFINITION 3.1. Let (W, Q, p) be STS, and (V, p), (£,p) are sSb*—open sets over W. Then, (¥, p) a
(£, p) are stated to be soft strongly b*—separated sets iff sSV*cl(V, p)N (£, p) = ¢ and (¥, p)NsSb*cl(£, p) =

THEOREM 3.2. If (U, p) and (£, p) are sSb*—separated sets then they are disjoint.

Proof. (¥,p) N (£,p) C sSb*cl(V,p)N(£,p) =¢. O

THEOREM 3.3. If (U, p) and (£,p) are sSb*—separated subsets of W and (T',p) C (¥, p) and (T, p) C
(£,p) then (T',p) and (T, p) are also sSb*—separated.

Proof. Suppose (¥, p) and (£, p) are sSb* —separated subsets of a space W, by definition 3.1; sSb*cl(¥, p)N
(£,0) =¢ and (¥, p)NsSh*cl(£, p) = ¢. Since (T, p) C (¥, p), we have sSb*cl(T, p) C sSb*cl(¥, p) and since
(T, p) C (£,p), then sSv*cl(T, p) C sSb*cl(£,p). Hence, (T, p) N sSb*cl(Y, p) = (T, p) N sSH*cl(L£, p) = ¢
and sSb*cl(T, p) N (T, p) = sSb*cl(¥, p) N (£, p) = ¢. Therefore, (I, p) and (T, p) are also sSb*—separated. O

THEOREM 3.4. Two soft separated sets are soft sSb*—separated sets.

Proof. Assume (9, p) and (, p) be two soft separated sets over W, so sSb*cl(¥, p) N (, p) = ¢ and (I, p) N
sSb*cl(, p) = ¢.

As

sSb*cl(V, p) C (¥, p).

SSb*Cl(ﬁ7 p) N (7 KJ) c Cl(ﬁv @) N (’ @) = ¢.

and similarly, (9, p) N sSb*cl(, p) C (J,p) Nd(, p) = ¢.
Hence, (9, p) and (, p) are sSb*—separated sets.

0

and
o

Remark 1. If (¥, p) and (, p) are disjoint. Then, require not be sSb* —separated.
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Ezample 4. Consider W = {¢1,52} and p = {V1,Va}. Consider Q = {W,;}, (9, )} where (¢,p) =

{(Vi,{a}); (Va, {2},
let (,p) ={(V1,{s1}), (Va,{s2})} and (S, p) = {(V1,{s2}), (V2,{s1})} be two soft sets over Q. Then (,p) and
(S, p) are soft disjoint sets but they are not sSb*—separated.

DEFINITION 3.5. Let (W, Q,p) be STS over W. Then W, Q,p) is stated to be sSb*—connected, if W
cannot be intimated as the union of two sSb*—open sets. Else, (W, Q, p) is stated to be a sSb*—disconnected.

Ezample 5. Consider W = {r,t,d} and p = {V1, V2}. Consider

Q = {W7 (ﬁa (Fla p)a (F2a p)a (F37 p), <F47 @)7 (F57 @)}
where (I'1, p), (T2, p), (T's, ©), (T4, p) and (T's, p) are sSb*—open sets over W, define as follows:

(T, 0) = {(V1, {t}), (Va, {rD)},

(T2, 9) = {(V1.{t,d}), (Va, {r,1})},
(Fg, ) {(Vlv{r t})7 (V2> )}7

(T's, 0) ={(V1,{r,t}), (V2,{r,d})} and
I's, ) = {(V1,{t}), (Va, {r, t})}.

Then W, Q, p) is STS on W. Thus, (W, Q, p) is a STS over W. Intelligibly, W is a sSb*—connected.

THEOREM 3.6. Let (W, Q,p) be a STS and (¥, p) is a sSb*—connected. Let (£,p) and (S,p) are
sSb*—separated sets. If (¥, p) C (£, ) U(S,p). Then either (¥, p) C (£,p) or (V,p) C (S, p).

Proof. Suppose (¥, p) be a sSb*—connected and (£, p), (S, p) are sSb*—separated sets such that (¥, o) C
(£,0) U (S,p). Let (¥, p) not subset of (£, p) and (¥, p) not subset of (S, p). Suppose (P1,p) C (£,90) N
(\I/,p) 7é (b and (P27@) c (87 p) n (\Ijvp) 7& (b Then (\Il’p) = (Plap) U (PQ’W)' Since (P17p) < ("879)7 hence
sSb*cl(Py, p) C sSb*cl(£, p). Since sSb*cl(£,p) N (S, p) = ¢ then sSb*cl(Pr, p) N (Pz, p) = ¢. Since (Py, ) C
(S, ), hence sSb*cl(Ps, p) C sSb*cl(S, p). Since sSb*cl(S,p) N (£, p) = ¢, then sSb*cl(Ps, p) N (P, p) = .
But (¥, p) = (P1,p) U (P, ). Therefore, (U, p) is not a sSb*—connected. This is a contradiction. Then either
(W, ) C (£,p) or (¥,p) C(S,p). O

THEOREM 3.7. Let (¥, p) be a sSb*—connected set. If (¥,p) C (£,p) C sSb*cl(¥, p) then (£, p) is also
a sSb*—connected.

Proof. If (¥, p) be not a sSb*—connected, then 3 two soft sets (S, p) C (G,
(G, p) = (G, p)NsSb*cl(S, p) = pand (£, p) = (S, p)U(G, p). Since (¥, p) C (£, p), thus either (T, p) C (S, p)
or (¥, p) C (G, p). Suppose (¥, p) C (S, p) then sSb*cl(¥, p) C sSb*cl(S, p), thus sSb*cl(V, p) C (G, p) =
sSH*cl(S, p) N (G, p) = ¢. But (G, p) C (£,p) C sSb*cl(T, p) thus sSb*cl(¥, p) N (G, p) = (G, p). Therefore,
(G,p) = ¢, so is a contradiction. Hence, (£,p) is a sSb*fconnected. Similarly, if (U,90) C (£,p), then
(S, p) = ¢. Which again a contradiction. Hence, (£, p) is a sSb*—connected. O

THEOREM 3.8. If (¥, p) is a sSb*—connected set then sSb*cl(V, ) is a sSb*—connected.

Proof. Let (¥, p) is a sSb*—connected set then sSb*cl(V, p) is not. Then there exists two sSb*—separation
sets (S, p) and (4, p) such that sSb*cl(V, p) = (S, p)U(F, p). But (¥, p) C sSb*cl(¥, p), then (¥, p) = (S, p)U
(6, p) and since (¥, p) is sSb*—connected set, then by theorem 3.6 either (U, p) C (S, p) or (¥, p) C (G, p). If
(T, p) C (S, p) then sSb*cl(¥, p) C sSb*cl(S, p). But sSb*cl(S, p)N(J, p) = ¢. Hence, sSb*cl(¥, p)N (4, p) = ¢.
Since (0, p) C sSb*cl(V, p), then (4, p) = ¢. So is a contradiction. If (¥, p) C (S, p) we can prove (S, p) = ¢
as the same, that is a contradiction. Hence, sSb*cl(¥, p) is a sSb*—connected. O

THEOREM 3.9. If (¥,p) and (S, p) are two sSb*—connected sets where (¥, p) N (S,p) # ¢. Therefore
(T, ) U (S, p) is also a sSb*—connected set.

©) such that sSb*cl(S, p) N

Proof. Assume that, if possible, (U, p)U(S, p) be sSb* —disconnected set, then (U, p)U(S, p) = (¢, p)U(J, ),
where (9, p) # ¢, (4, p) # ¢ > (9, p) and (4, p) are sSb*—separation. Since (U, p) C (T, p) U (S, p) = (¥, p) U
(6, ), Therefore, (¥, p) C (¢, ) U (J, ). Hence, by Theorem 3.6, we have either (¥, p) C (¢, ) or (¥, p) C
(6, ). Again, either (S,p) C (¥,p) or (S,p) C (J,p). Thus, we have four choices either (¥, ) C (9, p) and
(8,9) € (9,9) or (T, ) C (9, p) and (S, )  (5,p) o1 (¥, ) (5, p) and (S, ) C (9, p) or (P, C (5, p) and
(S,9) € (0,0). If (¥, ) C (¥, p) and (S, p C (¥, p) or (¥, p) C (4,p) and (S, p) C (4, p), then (¥, p)U(S,p) C
(0, ) or (¥,0) U(S,p) € (6,p) = (¥,0) U (d,p) € (¥,p) or (¥,0)U(6,p) C (6,p) = (J,0) U (4 p) = (V,p)
or (¢,0)U (6,p) = (d,0) = (6,p) = ¢ or (J,p) = ¢, then is a contradiction. So (¥,p) C (¢, p) and
S,p) C (0, p) or (¥, p) C (4, p) and (S, p) C (I, p), then in both the cases, (¥, p) N (S, p) C (¢,p) N (4, p) =
o= (U,0)N(S,p) = ¢. So, is contradiction again to the given supposition that (¥, p) N (S, ) # ¢. Hence
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we have (U, p) U (S, p) is also a sSb*—connected set. O

THEOREM 3.10. If (W, Q, p) is a sSb*—connected space, then it is a soft connected.

Proof. Suppose (W, Q, p) not sSb*—disconnected. Therefore, 3 nonnull soft sets (£, p) and (S, p), where
W= (£,p)U(S,p) 2cL,p)N(S,p) =¢and (£,p) Ncl(S,p) = ¢. Since sSb*cl(£,p) C cl(£,p). Thus,
sS*cl(£, p)N(S, p) C (£, p)N(S, p) = ¢. Hence, sSb*cl(£, p)N(S, p) = ¢. Similarly, (£, p)NsSb*cl(S, p) =
¢. Hence, (W, Q, p) is a sSb*—disconnected. So, is a contradiction. Therefore, (W, Q, ) is a soft connected. O

THEOREM 3.11. If Q: W — ¥ be a sSb*—continuous surjection and W is a sSb*—connected space, then
> is soft connected.

Proof. Assume that ¥ is not soft connected. Let ¥ = (U, p) U (£, p) where (¥, p) and (£, p) are disjoint
nonempty soft open sets in X. Since Q is a sSb*—continuous and onto, W = Q~1(¥, p) U Q~1(£, p) where
QLW p) and Q7 I(£,p) are disjoint nonempty sSb*—open sets in W, which is contradiction to W is a
$Sb* —connected. Therefore, X is a soft connected. O

THEOREM 3.12. If Q: W — X is a sSb*—irresolute surjection and W is a sSb*—connected, then ¥ is a
5Sb* — connected.

Proof. Assume X is not $Sb*—connected and X = (U, p) U (£, ) where (U, p) and (£, p) are disjoint
nonempty sSb*—open sets in X. Since  is a sSb*—irresolute and onto, W = Q7 1(¥, p) U Q71(£, p) where
QYT p) and Q7 (£,p) are disjoint nonempty sSb*—open sets in W, which is contradiction to W is a
sSb*—connected. Therefore, ¥ is a sSb* —connected. O

4. Conclusion. In this article, we presented some of conception of soft sets and soft topological spaces are
investigated. The basis of paper is to establish and introduce soft compactness and soft Lindel6fness, namely,
s$Sb*—compactness, sSb*—Lindel6fness. Examining some properties of these spaces allows us to prove some of
our results and varied introduce the relationship between spaces and illustrate our main findings. Moreover,
We define and explore the soft strongly b*—connected spaces and discuss its relation with soft connectedness
spaces. Also, the properties of s5b* —connected and sSb*—disconnected with examples are studied.
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