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1. Introduction and Preliminaries

Molodtsov [1], initiated a novel concept of soft set theory, which is a completely new approach for modeling vagueness
and uncertainty. He successfully applied the soft set theory to several directions such as smoothness of functions, game
theory, Riemann Integration, and theory of measurement. K. Kannan [2] introduced the soft g-closed soft sets in a soft
topological space. 1. Arockiarani and A. Arokialancy [3] defined soft 5-open sets and continued to study weak forms of soft
open sets in soft topological space. Akdag and Ozkan [4, 5] introduced the soft a-open, soft b-open and studied continuous
function of them. Hameed, S. Z., Hussein, A. K [6] defined the soft bc —open set. The nc Open- Sets in Topological Space
study by [7]. Some Results on Fuzzy w-Local Covering Dimension Function in Fuzzy Topological Space introduced by H.
Sadig and M. A.Khalik in [8]. The soft b* — closed, sb* —continuous, sSb* —separation axioms, sSb* —compactness and
sSb* —connectedness in soft topological spaces are studied by Saif at el. in [7, 8, 9, 10, 11,12]. A. Poongothai, R.
Parimelazhagan introduced sb*-closed [13], strongly b* —continuous functions [14]. N. Gomathi [15] introduced a Sh*
homeomorphism.

In this work, we introduce soft versions of strongly b* —open sets and strongly b* — closed sets, as well as soft
strongly b* —continuous functions. We investigate the properties of these sets and functions, presenting new results in this
field. Additionally, we explore the relationships between soft continuity, soft a -continuity, soft b -continuity, and other
types of soft continuity in the context of soft strongly continuous functions. Using counterexamples, we demonstrate the
distinctness of these various mapping types.

Definition 1.1: [1] Let D be an initial universe set, P (D) the power set of D, and A a set of parameters. A pair (L,A)
(briefly L), where L is a function mapping A to P (D), is referred to as a soft set over D. We will be represented the
collection of all soft sets over D as SS (D, A).
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Definition 1.2: [14] The soft set L € SS(D, A), where L(V) = @, for every V € A is referred to as A-
null soft set of SS(D,A) and is represented as @. The soft set L € SS(D,A), where L(V) = D,
for every 7 € A is referred to as the A-absolute soft set of SS(D, A) and is represented as D.

Definition1.3: [15] Let T be a collection of soft sets over D, then T is referred to as soft topology on D
if it satisfies the following axioms:

(1) @ and D s included in T

(2) The union of any subcollection of soft sets of T is included in T

(3) The intersection of any two soft sets in T is included in T.

The triplet (D, T, A) is called a soft topological space (briefly STS) over D and abbreviated as D.

Definition 1.4: [15] Let (D, T, A) be a soft space over D, then the members of T are referred to as soft
opensetsinT.

Definition 1.5: [15] Let (D, T, A) be a soft space over D. A soft set M over D is referred to as be a soft
closed set in D, if its relative complement M’ belongs to T.

Definition 1.6: [15] Let (D, T,A) beaSTSand M € SS(D,A). Then
(1) The soft closure of M is the soft set
cdl(M)=n{0:0€TMC 0}
(2) The soft interior of M is the soft set
int(M)=uU{0: 0€T,0 < M}.

Definition 1.7: A soft set M of an STS (D, T, A) is referred to as
(1) Soft a- open [4] if M c int(cl(int(M))),
(2) Soft preopen [3] if M c int(cl(M)),
(3) Soft semi - open [16] if M c cl(int(M)),
(4) Soft g-open [3] if M c cl(int(cl(M))),
(5) Soft b —open [5] if M c int(cl(M)) U cl(int(M))),
6) Soft b** —open [17] if M c int(cl(int(M)) U cl(int(cl(M))).

Definition 1.8: [2] Let (D, T,A) be an STS. A subset P of D is referred to as soft generalized closed in
D if cl(P) € O whenever P € O where O is soft open set in D. we represented as by sg — closed.

Definition 1.9: [18] Let (D, T, A) be an STS. A subset P of D is referred to as soft g* — closed in D if
cl(P) € O whenever P € O where O is soft g —open set in D. we represented as by sg* — closed.

Definition 1.10: [19] A soft set P is referred to as soft w — closed set inan STS (D, T, A), if cl(P) €
M whenever P € M and M is soft semi —open set in D. The relative complement of P is referred to as
soft w —open in D.

Definition 1.11: [7] A soft set L of an STS (D, T, A) is referred to as a soft b* — closed (or simply
sb* —closed) if int(cl(L)) < 0, whenever L c 0 and O is soft b —open. The relative complement of
L is referred to as soft b* —open (or simply sb* —open) in D.
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Definition 1.12: A soft mapping f: D — W is referred to as soft § — continuous [20] (resp., soft
a —continuous [4], soft b —continuous [5] and soft b* —continuous [8]) if the inverse image of each
soft open set in W is a soft B —open (resp., soft « —open, soft b —open and soft b* —open) set in D.

2. Soft strongly b* —closed sets

Throughout this section, we introduce and explore the soft strongly b* —closed set and some of
characteristics. As well as we examine the relationship between it and another soft closed sets in STS.

Definition 2.1: A soft set P for an STS (D, T,A) is named a soft strongly b* —closed (or simply
sSb* —closed) if cl(int(P)) € 0, incase of P c 0 and O is an sb —open in D.

Theorem 2.2: If O sSb* —closed and soft open sets then it is an sb —closed.

Proof. Let O is an sSb* —closed and soft open. Since sSb* —closed this implies 0 € M and M is
sb —open, then cl(int(M)) € M. But int(cl(M)) n cl(int(M)) < cl(int(M)) € M. Hence, M is
sb —closed.

The next example indicates that the converse of Theorem 2.2 need not be true in general.

Example 2.3: Let D = {0;, 05,03}, A = {V},V,,Vs}and T = {@, D, My, My, Ms,..., Mys}
where My, M,, M5, ..., M5 are soft set over D. ldentify as:

M, = {(Vy,{01,02}), (V,{03}), (V3,{01, 03},

M, = {(V,{02}), (V3, {04, 0.}), (V3,{01, 0,1},

M3 = {(V2,{02}), (V3,{0: D},

My = {(V1,{01,0.}), (V2, D), (V3,D)},

Ms = {(V1,{ 03}), (V2, {01, 03}), (V3, {0, })},

Me = { (V2,{03})},

M; = {(V1, D), (V,{01,03}), (V3, D)},

Mg = {(V2,{ 01}), (V3,{0:})},

My = {(V1,{02,03}), (V2, D), (V3,{01,0. 1)},

Mo = {(V1, {02, 03}), (V2, {01, 03}), (V3, {04, 0]},
M1 = {(V2,{01,03}), (V3,{ 02])},

M, = {(V1,{02}), (V2, D), (V3,{01, 0.1},

M3 = {(Vy,{02}), (V2, {01 }), (V3,{01, 031},
M4 = {(V1,{01,02}), (V2,{04,03}),(V3,D)} and

M;s = {(V1,{02}), (V3,{03}), (V3,{0: D}
Therefore, T isan STS on D,

and soft closed sets are D, @, M;€, M,¢, M5°, ..., M;s°.
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Let us take 0 = {(V;,{0,, 03}), (V,, {04, 0,}), (V5,{04,0,})}, therefore O is an sb —closed which is not
sSb* —closed.

Theorem 2.4: Each soft closed set is soft strongly b* —closed set.

Proof. Let O is a soft closed in D, M be an sb —open where 0 € M. Now, cl(0) S M. Therefore
cl(int(0)) < cl(0) < M. Therefore, O is an sSb* —closed.

The next example indicates that the converse of Theorem 2.4 need not be true in general.

Example 2.5: Consider D = R, and A = Z, let W be the soft usual topology on R and 0(V) = (1, 3)
for all V € A. Therefore O is sSb* —closed but is not soft closed set. Since (1, 3) not soft closed set in
soft usual topology.

Theorem 2.6: A soft set M is an sSb* —closed if and only if cl(int(M)) — M does not contain any
non-empty sb —closed sets.

Proof. Assume that O be a nonempty sb —closed subset of cl(int(M)) such that 0 < cl(int(M)) —
M then 0 < cl(int(M)) n M¢. Therefore, 0 < cl(int(M)) and 0 € M¢. Since 0¢ is sb —open set
and M is an sb* —closed set, cl(int(M)) < 0¢. Therefore, 0 < [cl(int(M))]°. Then, 0 ¢
[cl(int(M))] 0 [cl(int(M))]* = @. Therefore, 0 =9 and this meaning that cl(int(M))—M
contains no nonempty an sb —closed sets. Conversely, let M € O is an sb —open. Suppose that
cl(int(M)) is not set forth in 0, then [cl(int(M))] is nonempty sb—closed and so on in
cl(int(M)) — M, which is a contradiction. Therefore, cl(int(M)) € 0 and consequently, M is an
sb* —closed set.

Theorem 2.7: Let W € W € D, if W is sSb* —closed set relative to W and W is soft open and
sSb* —closed in (D, T), then W is sSb* —closed set in (D, T).

Proof. Let W < 0 and W is an sb —open setin D, W € W < D. Therefore W € W and W < 0. This
meaning that W € W n 0. Since W is an sSb* —closed set relative to W, then c! (int(l/T/)) c 0.

W ncl (mt(W)) N0 which meaning that Wncl (mt(W)) € 0. Therefore, [Wn
cl(int(W)] u [ ( t(W) )] cOou [cl (mt(W))] which meaning that
)

(W U [cl (mt(W) ] ) ( mt(W))) [cl (int(W))]C c(0,M)U [cl (int(W))]C. Therefore,
(W U [cl (mt(W))] ) co [cl (mt(W))] . Since W is an sSb*—closed in D, we have
cl (mt(W)) cou [ (Lnt(W))] As well as W < W meaning that cl (int(VT/)) C int (cl(VT/)).
Then ¢l (int(W)) < int (cl(W)) cou [cl (int(W))]c. Therefore, cl (int(W)) c 0. Since
cl (int(VT/)) is not set forth in [cl (int(W))]c. Therefore, W is an sSb* —closed set relative to D.

Theorem 2.8: Every sa —closed set is sSb* —closed.

Proof. Assume that M is an sa —closed set and O is a soft open set where M € 0. For M is an
sa —closed set. Therefore, sacl(M) € 0. Now,

cl(int(M)) < cl (int(cl(M))) cMucl (int(cl(M))) = sacl(M) € 0. For each soft open is an
sb —open. Therefore, M is a sSb™ —closed set in D.
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The next examples, indicates that the converse of Theorem 2.8. need not be true in general.

Example 2.9: Suppose D = R, A = Z, T be the usual topology on R and M(a) = (1, ) for all a € A.
Therefore M is sSb* —closed which is not an sa —closed set. Since cl (int(cl(l, oo))) =[1,00) &
(1, o). Therefore, that is not a sa —closed.

Example 2.10: Consider D = {04,05,03},A = {V,V,,V3} and (D,T,A) be STS. Consider the STS
given in Example 23. T ={@, D,My, My Ms,...,Mys}. Therefore, let us take
0 ={(V;,{0,}), (V,,{03})} is an sSb* —closed, which is not a sa —closed.

Theorem 2.11: Let M € ¥ < D and supposed that M be an sSb* —closed in D, then M is
sSb* —closed relative to ~.

Proof. Giventhat M € ¥ € D and M is a sSb™ —closed in D. Let X N O € M where O is sb —open set
in D. For M is an sSb* —closed 0 < M implies that 0 < cl(int(M)) (i.€) (£ n 0) € X n cl(int(M))
where £ n cl(int(M)) is interior of closure of M in X. Thus, M is sSb* —closed relative to 5.

Theorem 2.15: If P and O are sSb* —closed sets assigned on D, then their intersection P N O is an
sSb* —closed.

Proof. Let P and O be sSb* —closed sets and M be an sb —open set in D such that PN 0 € M. We
have cl (int((P) N 0)) C cl (int((P))) Ncl (int((O))) C M. Consequentlyy, PNnO is an
sSb* —closed.

Remark 2.16: The union of two sSb* —closed sets need not to become sSb* —closed set.

Example 2.17: Let D = {hy, hy, h3}, A = {V;,V,,Vs}and (D, T,A) be STS.
Consider the STS given in Example 2.3: T = {@, D, My, My, M5, ..., M;5}. If we take

0 = {(Vy,{hy, hy}), (V5,{h3}), (V3,D)} and P = {(Vy,{hi}), (V3,{h4, h3}), (73, {h,, h3})} which are
sSb* —closed. Therefore O U P is not an sSb* —closed.
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Remark 2.18: In Figure 1 we shown that every sSb* —closed is s —closed, and every sSb* —closed
is sb*™* —closed. Similarly, every sg* —closed set is sSb* —closed.

The following example indicates that the converses of these implications are not true in general.

Example 2.19: Let D = {04,0,,03},A = {V;,V,,V5}and (D, T, A) be STS. Consider the STS given in
Example 2.3. T = {@, D, My, M, M5, ..., My5}. Therefore, the set

M = {(Vy,{0.}), (V,,{04,03}), (V5,{0,})} is an sB —closed which is not an sSb* —closed. As well as
the set 0 = {(V1,{04,0,}), (V,,{03}), (V5,{0,,05})} is an sb™* —closed but is not sSb* —closed.

Finally, P = {(V,,{01}), (V,,{01,03}), (V5,{01,03})} is an sSb* — closed which is not an sg* —closed.

sw — closed sa — closed

soft closed \/\ \‘\\4\ P//Z sg* — closed

sSb* — closed ‘//(v
%] l % v\l\\‘ sb — closed

sb*™* — closed

Figure 1 Relationships of soft strongly b* —closed

3. Soft strongly b* —open set

Throughout this section, we present and inspect the concept of the soft strongly b* —open set in
soft topological spaces. We examine some of the basic results of the soft strongly b* —open.

Definition 3.1: A soft set S is named soft strongly b* —open set (or simply sSb* —open) if it’s
complement S€ is an sSb* —closed.

Theorem 3.2: A soft set M of STS D is an sSb* —open if and only if 0 < int(cl(M)) in case of O is
sb —closed and 0 € M.

Proof. Let M be an sSb™ —open. Therefore M€ is a sSb* —closed. LetO be an sb —closed set such that
0 € M. Therefore M€ < 0€. Since M€ is a sSb* —closed, cl(int(M)¢) < O taking complement on
both sides, then 0 < int(cl(M)). Conversely, let 0 is set forth in int(cl(M)) in case of 0 € M and
0 is soft closed in D. Suppose P be an sb —open set containing M¢, then P¢ € int(cl(M)¢). By taking
the complement of both sides, we arrive at cl(int(M)¢) € P. Consequently, M€ is an sSb* —closed.
Therefore, M is an sSb* —open.

Theorem 3.3: Let (D, T, A) be an STS. Then the following statements are true in general:
(i) Every soft open is sSb* —open.

(if) Every sa —open is sSb* —open.
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(iii)Every sw —open is sSb* —open.
(iv)Every sSb* —open set is sb —open.

Proof. Clear.

Definition 3.4: Let (D,T,A) be an STS. A soft set M € D is named a soft strongly b* —neighborhood
(briefly sSb* — nbd) for a point ¢ € D if there exists sSb* —open set O where c € 0 € M.

Definition 3.5: Let (D,T,A) be an STS. A subset M < D is named a soft strongly b* —neighborhood
(sSb* —neighborhood) of O € D if there exists an sSb* —open set P where O € P € M. The family
for all soft strongly b* —neighborhood for a point ¢ € D is a soft strongly b* —neighborhood system of
c and it is referred to as by sSb*N(c).

Theorem 3.6: Let (D, T, A) be an STS, for each point ¢ € D, then we have the following results:

(i) Foreveryc € D,sSb*N(c) # @.

(ii) M$sSb*N(c) = c € M.

(iii)M € sSb*N(c),M € 0 = 0 € sSb*N(c).

(iv)M € sSb*N(c) = there exists 0 € sSb*N(c) suchthat 0 € M and O € sSb*N(z) for evey z €.0
Proof.

(i) For D is an sSb* —open set, it is a sSb* —neighborhood for each ¢ € D. Consequently,
sb*N(c) # @ for every c € D.

(i)If Mesb*’N(c), then M is an sSb* —neighborhood of c¢. By Definition of
sSb* —neighborhood, ¢ € M.

(iii)Let M € sSb*N(c) and M < 0. Therefore, 3an sSb* —open set P where ¢ € P € M, since
M < 0,c € P < 0. Therefore, 0 is a sSb* —nbd of c. Consequently, O € sSb*N(c).

(iv)If M € sSb*N(c), then c € 0 < M, for O is sSb™ —open set, therefore it is sSb™ —nbd of each
its points. Hence, O € sSb*N(z) for every z € 0.

Definition 3.7: Let M be soft subset for STS D. Then, the soft strongly b* —interior of M is
sSb*int(M) =U {0: O is an sSb™ —open setand O c M}.

Definition 3.8: Let M be soft subset for STS D. Then, the soft strongly b* — closure of M is assigned
as the intersection for all soft strongly b* —closed set containing M, that is

sSb*cl(M) =n {0 : 0 isan sSb* —closed setand M c 0}.

Definition 3.9: Let M be a soft subset of D. A point ¢ € D is stated to become an sSb*int point of M
if M is an sSb* —neighborhood of c.

Proposition 3.10: Let S be a soft subset of D. Then
sSb*int(S) =U {c : c isan interior-point of S}.
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Proof. Assume S € D, then ¢ € sSb*int(S)

© c €U{0: 0 isansSb* —open setand O c S}.
& 3 an sSb* —openset O wherec € O € S.

& Sisan sSb* — nbd of the point c.

& cis an sSb*int point of S.

Consequently, sSb*int(S) =U {c : ¢ is an interior-point of S}.

Theorem 3.11: Let (D,T,A) be an STS in D, the following statements are hold for sSb*int.
(a) sSb*int(D) = D and sb*int(@) = @.
(b) sSb*int(0) € (0).
(c) If M isany sSb* —open set forth in 0, then M € sSb*int(0).
(d) If 0 € M, then sSb*int(0) S sSb*int(M).
(e) sSb*int(sSb*int(0)) = sSb*int(0).
(f) sSb*int(D — (0)) € D — (sSb*cl(0)).
(@) sSb*int((0) — M) <€ sSb*int(0) — sSb*int(M).
Proof. Omitted.

Theorem 3.12: If M and O are soft subsets for a space D, then:
(i) sSb*cl(D) = D and sSb*cl(@) = @.
(i) M € sSb*cl(M).
(iii)If P is any sSb* —closed set containing M, then sSb*cl(M) € P.
(iv)If M < P, then sSb*cl(M) < sSb*cl(P).
(V) sSb*cl(M) = sSb*cl(sSb*cl(M)).

Proof. Omitted.

4. Soft strongly b* —continuous functions

Throughout this section, we present the soft strongly b* —continuous, soft strongly
b* —irresolute, soft strongly b* —closed maps and soft strongly b* —open maps. We examine some of
their characteristics.

Definition 4.1: A mapping g: D — W, from STS (D, T, A) into STS (W, Q, ©), is referred to as soft
strongly b* —continuous (or simply sSb* —continuous) if the inverse image of every soft open set in
W isan sSb* —open setin D.

Theorem 4.2: Every soft continuous function is sSb* —continuous functions.
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Proof. Let g: D — W be a soft continuous function. Let M be any soft open set in W. Therefore, the
inverse image g~1(M) is soft open. Since each soft open set is an sSb* —open set. For g~1(M) is an
sSb* —open. Hence, g is a sSb* —continuous functions.

The next example indicates that the converse of Theorem 4.2 need not be true in general.

Example 4.3: Assumethat D = W =R,and A = {V}, ® = {p} and y be the indiscrete topology on R
and W be the discrete topology on R. Identify w:D - W and h: A - @ by g(o) = oand h(V) = o
for all o € D, and mapping (D,T,A) - (W,W,0) is a soft mapping. Therefore, g is a sSb* —
continuous but g is not a soft continuous.

Theorem 4.4: Every sSb* —continuous function is sb —continuous function.

Proof. Suppose g: D — W be a sSb* —continuous, O be a soft open. Therefore, the inverse image
g~ 1(0) is sSb* —open in D. For each sSb* —open is sb —open set, and for that g=1(0) is sh —open.
Hence, g is sb —continuous.

The next example indicates that the converse of Theorem 4.4 need not be true in general.

Example 4.5: Consider D = {04,05,03}, W = {y1,¥2,¥3},A = {V1,V,,V3} and O = {g4,02,03}. On
considering that (D, T,A) and (W, 1,0) be STS identify u:D - W and h: A — O as
u(oy) = {y2}, u(oy) = {1}, u(o3) = {ys},
h(Vy) = {02}, h(Vy) = {e1}, h(V3) = {os}.
Consider the STS given in Example 2.3.

T = (@, D, My, My, M, .., M),

I = {a» W: 0}’ where 0 = {(Qlf {yl' yZ})' (QZﬁ {y3})' (93; W)},

and mapping (D,T,A) — (W,I,0) is a soft mapping. Therefore O is soft open set in W; g~1(0) =
{(V,,{o3}), (V,, {04,0,}),(V5,D)} is sb—open but is not sSb* —open. Consequently, g is
sb —continuous which is not an sSb* —continuous.

Theorem 4.6: Let g:D — W be a mapping from an STS D to STS W. Therefore, the following
statements are equivalent.

(i) gisansSb* —continuous,
(i) The inverse image of every soft open set in W is an sSb* —open in D.
Proof.

(i) = (ii) Let g: D - W is an sSb* —continuous and M be a soft open set in W. So, M€ is soft closed
in W, then, g~1(M¢) is sSb* —closed in D. But g=*(M¢) = D — g~1(M). Therefore, D — g~ 1 (M) is
sSb* —closed, and for that g~1(M) is an sSb* —open in D.

(ii) = (i) Suppose that the inverse image of each soft open set in W is sSb* —open in D. Let O be
any soft closed set in W. Therefore g=1(0¢) is an sSb* —open in D, i.e., D —g~1(0) is an
sSb* —open and for that g=1(0) is an sSb* —closed set in D. Hence, g is an sSb* —continuous.

Theorem 4.7: Every sa —continuous is sSb* —continuous.
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Proof. Let g: D — W be an sa —continuous function, M be a soft open in W. Therefore, the inverse
image g~1(M) is sa —open in D. For every soft @ —open set is sSb* —open set, and for that g~ (M)
isan sSb* —open set in D. Hence, g is an sSb* —continuous.

The following example indicate that the converse of the Theorem 4.7 need not be true in general.

Example 4.8: Consider W = U = R, and A = {V'}, ® = {p}. Let J be the indiscrete topology on R
and K be the usual topology on R. Identify u: W — U and h: A - 0 by g(o) = oand h(V) = p for
all o € W. and mapping (W,J,A) — (U,K,0) is a soft mapping. Then, g is a sSb* —continuous
which is not an sa —continuous.

Theorem 4.9: A map g:D — W is sSb* —continuous if and only if the inverse image of every soft
closed set in W is sSb* —closed in D.

Proof. Assume that M be a soft closed in W. Then M€ is a soft open in W. For g is sSb* —continuous,
g t(M®) is an sSb*—open in D, but g 1(M¢) =D — g '(M) and for that g~1(M) is an
sSb* —closed in D. Conversely, suppose that the inverse image of every soft closed set in W is an
sSb* —closed in D. Let O be a soft open set in W, then O€¢ is a soft closed in W. By hypothesis,
g 1(0°) =D —g71(0) is an sSb* —closed set in D and for that g=1(0) is an sSb* —open in D.
Hence, g is a sSb* —continuous.

Theorem 4.10: Every sw —continouous is sSb* —continuous.

Proof. Let g: D — W is an sw —continouous, O be a soft open in W. For g is an sw —continuous,
g~ 1(0) is an sw —open and consequently, it is an sSb* —openinD. Therefore, g is an
sSb* —continuous.

Theorem 4.11: Every sSb* —continuous function is s —continuous.

Proof. Let g be an sSb* —continuous, M be any soft open in W. Then, the inverse image g~1(M) is an
sSb* —open in D. Since every sSb* —open set is an sfp —open set, and for that g=1(M) is an
s —open setin D. Thus, g is an sf8 —continuous.

The next example, indicate that the converse of Theorem 4.11 need not be true in general.

Example 4.12: Consider D = {04,0,,03}, W = {y,y,,y3},A = {V,V,, V3}
and O = {4, 02, 03}. On considering that (D, T,A) and (W, U, ©) be STS,
identify u:D - W and h: A - 0 as

u(o) = (1} u(oz) = {ys}, u(o3) = {y,},
h(Vy) = {1}, h(V2) = {02}, h(V5) = {03}
Consider the STS described in Example 2.3.
T = {0, D,My, My, Ms,..., M5},

U = {@, W,0}; where 0 = {(01, W), (02, {¥2}), (03, {y1, y2 1)},

and mapping (D, T,A) — (W, U, @) is a soft mapping. Therefore Ois a soft open set in W; g~1(0) =
{(vy, D), (V,, {os3}), (V3,{04,03})} is an sB —open set which is not an sSb* —open. Consequently, g
is an s —continuous which is not an sSb* —continuous.
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Definition 4.13: A mapping g: D — W is stated to become soft strongly b* —irresolute (briefly
sSb* —irresolute) if the inverse image of each sSb* —closed set in W is an sSb* —closed set in D.

Theorem 4.14: A map g:D — W is an sSb* —irresolute if and only if the inverse image of each
sSb* —open set in W is an sSb* —open in D.

Theorem 4.15: Every sSb* —irresolute mapping is sSb* —continuous functions.

Proof. Suppose that h: D - W be an sSb* —irresolute mapping, M is a soft closed set in W. Therefore
M is an sSb* —closed set in W. For h is an sSb* —irresolute mapping, h~1(M) is an sSb* —closed set
in D. Consequently, h is an sSb* —continuous function.

Definition 4.16: A mapping g: D — W is stated to become sSb* —open (sSb* —closed) map if the
image of every soft open (soft closed) set in D is sSb* —open (sSb* —closed) set in /.

Theorem 4.17: Every soft open map is sSb* —open map.

Proof. Let g: D — W be soft open map, O be soft open set in D. Then g(0) is soft open and
consequently, an sSb* —open in W. Thus, g is an sSb* —open map.

The following example indicate that the converse of Theorem 4.17 need not be true in general.

Example 4.18: Consider D = {04,0,}, W ={y,y.},A={V;,V,} and O = {p,,0,} and let (D,
T,A) and (W,U,0) be STS, define u:D - W and h: A - 0 as

u(o1) ={y2}, u(oz) = {y1}

h(7y) = {e1}, h(V) = {e.}.

Consider the STS T = {@, D, M;, M, M5, M, } and
My = {(V1,{o.}), (V2, {01},

M, ={(Vy,D),(V,,0)},

M; = {(Vy,{0,}), (V,0)} and

M, = {(V1,D), (V,{o:1}.

Let U ={@, W,0}; 0= {(01,W), (0, {y,))}, and be mapping g:(D,T,A) = (W,U,0) be soft
mapping. Therefore g is an sSb* —open map which is not a soft open map as the image of the soft
open set

M; = {(V3,{01}), (V3, {0} in D is {(91: {)’2})» (02, {}’1})} not a soft open in W.

Theorem 4.19: Let g: D — W be soft mapping then each soft closed map is sSb* —closed map.

Proof. Suppose g: D — W is a soft closed map, O be a soft closed set in D. then g(0) is a soft closed
and consequently is an sSb* —closed in W. Therefore, g is an sSb* —closed.

The next example, indicate that the converse of Theorem 4.19 need not be true in general.

Example 4.20: Consider D = {04,05,03}, W ={y,v,,y3}L,A={V,,V,} and O = {p4,0,}. On
considering that (D, T,A) and (W, U, 0) be STS are assigned u: D - W and h: A - O as
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u(oq) = {y2}, u(oz) = {1}, u(o3) = {ys},
h(Vy) ={ez}, h(V2) ={e:}, h(V3) ={es}.
Let us consider the soft topology T = {@, D, M} with

M = {(V1,{01,02}), (V3, {02, 05}), (V3,{01, 0s})}.
and U = {@, W, 0,, 0,,05}; with

0y = {(e1,{y1}), (02, {y1, 2}, (3, {y31},

0z = {(01,{y1, 3}, (02, {y3}), (03, {21},

05 = {(01, {1, ¥3}D), (02, W), (03, {y2, 3D}

and (D,T,A) - (2,0,0) be a soft mapping. Therefore, g is an sSb* —closed which is not a soft
closed as the image of the soft closed set  {(V4,{03}),(V,,{0:}), (V5,{0,})} in D s

{(04, 72}), (02, {¥3}), (03, {y1})} not a soft closed in .

Theorem 4.21: If g: D — W is soft closed function and 3: W — U is sSb* —closed function, then
70 g isan sSb* —closed function.

Proof. Suppose M is a soft closed set in D. g(M) is a soft closed set in W. For 3: W — U is an
sSb* —closed function, g(g(M)) IS an sSb* —closed set in W. Therefore, 30 g is an sSb* —closed
map.

Definition 4.22: (i) A mapping g:D — W is referred to as soft strongly b* —homeomorphism
(sSb* —homeomorphism) if g is an sSb* —open, sSb* —continuous bijective and g~! is an
sSb* —continuous.

(if) A property is referred to as a soft strongly b* —topological property if the property is preserved by
sSb* —homeomorphism maps.

Theorem 4.23: Every soft homeomorphism is sSb* —homeomorphism.

Proof. Suppose g:D — X be a soft homeomorphism. Then g and g~! are soft continuous,
consequently, g is bijective. By Theorem 4.2., every soft continuous is an sSb* —continuous.
Therefore, g and g~ are sSb* —homeomorphism.

Definition 4.24: A mapping g:D — X is stated to become soft g*—homeomorphism
(sg® —homeomorphism) if g is bijective, sg* —open and sg* —continuous.

Theorem 4.25: Every sg*homeomorphism is sSb* —homeomorphism.

Proof. Suppose g: D — X be soft g* —homeomorphism. Then g and g~ is a soft g* —continuous,
consequently g is bijective. Since every sg* —closed is an sSb* —closed. Therefore, every
sg* —continuous is sSb* —continuous. Therefore, g and g~! are sSb* —homeomorphism.

Theorem 4.26: Let g: D — W be a bijective sSb* —continuous map. Then, the following statements
are equivalent.

(i) g issSb* —open map,
(if) g is sSb* —homeomorphism,
(iii) g is sSb* —closed map.
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Proof.

(i) = (ii) Let g: D —» W be a bijective sSb* —continuous we show that g~ is an sSb* —continuous,
C10J01 O be a soft closed set in D. Then D — O is soft open. Since g is an sSb* —open, g(D — 0) is
sSb* —open in W. Consequently, g(0) is an sSb* —closed in W, g is sSb* —continuous. Now,
(g™H71(0) = g(0) is an sSb* —closed in W. Consequently, g~ is an sSb* —continuous. Therefore

g and g~1 are sSb* —continuous. Hence, g is an sSb* —homeomorphism.

(ii) = (iii) Suppose that g is sSb* —homeomorphism, then g is bijective sSb* —continuous and g1
is an sSb* —continuous. Let O be an sSb* —closed in D. Then (g~1)"1(0) = g(0) is sSb* —closed in
W . Therefore g is sSb* —closed map.

(iii) = (i) Let g is sSb* —closed map. Let M is an sSb* —open in D. Therefore, D — M is an
sSb* —closed in D. Since g is an sSb* —closed map. g(D — M) is an sSb* —closed in W. So,
W —g(M) is an sSb* —closed in W. g(M) is an sSb* —open in W. Consequently, g is an

sSb* —open map.

5. Conclusion

Through this paper, soft strongly b* —closed sets and soft strongly b* —continuous
functions are assigned. Some of their characteristics are examined. multiple characterizations,
relationships and examples are given. Furthermore, more theoretical examination is required to

upgrade a generic framework for practical applications.
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