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Abstract

The presenting work studies novel extensions for the soft maps, which are soft 6-fs-
open, soft 6-8-continuous, by employing another idea of generalized soft sets, namely, soft
S-B-open sets. Investigated relations between soft 5-8-continuity and various forms of soft
continuity, such as soft (a, semi, pre, £) continuity. Using appropriate counterexamples, we
have shown that noncoincidence exists among these diverse kinds of generalized soft maps.
Various interesting characterizations related to these classes of extended soft mappings are
obtained.
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1. Introduction

Although soft sets are important mathematical tools for studying
uncertainties and solving complex problems in physics and computer science,
they do not always capture brittle information and, as a result, cannot
successfully employ the classical procedure due to the diverse kinds of
uncertainties encountered in these problems. At the beginning, the authors in [1]
introduced the concept of soft sets and, in [1-2], presented the essential results of
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the original theory and effectively applied it to Riemann integration, game
theory, and so on. Recently, many articles have been published on this theory
and its implementations across diverse domains [3-4]. Soft sets have been
applied in multicriteria decision-making, leading to the development of several
related concepts and applications [5]. Later, soft topology and the
characterizations of soft openness were investigated [6], [7]. Furthermore, many
studies contributed to the development of algebraic structures in soft set theory
[6-10]. Various forms of soft maps were also characterized in subsequent works
[11], [12]. Other authors [13-14] described b-soft and a-soft open sets
correspondingly. Later, the authors [15] defined e-soft open; we refer the
authors to [16-19]. Recently, the authors introduced novel notions, namely soft
5-B-closed and soft 3-B-open, in [16].

Our main aim is to present novel ideas of soft extended maps, namely soft
5-B-open, soft 5-B-Cont, and soft d-B-Irresolute maps, by utilizing another notion
of extended soft sets, and to obtain a number of their characterizations. Also, we
have discussed the relationships among soft J-3-Continuity with some forms of
soft continuous maps.

2. Preliminaries

In this segment, the required results for extended soft open sets, which will
be used throughout this article, have been presented.

Definition 2.1: [1] Assume M is an incipient comprehensive, K sets for the
parameter with P(M) indicates a power for the M with @ # A € K.(U, K) the
soft sets (concisely, S.s) on M, wherever F be given via U: A — P (M).

Definition 2.2: [6] Assume H be family for the (S.s) over M, so His S-Topology
if it gratifies the next presuppositions: (@) ® & M € H. (b) Intersections for two
(S.s) belong to H. (¢) Union of arbitrary elements of (S.s) belong to the H.

Remark 2.3: (M,H,X) be soft topologicals spaces (in brief, S.H.S) over
M, elements of H are soft open sets (briefly, (S. o. s)) in M.

Definition 2.4: [20] The map U%: A — P(M) give via U (e) = M — U(g) V&
€ A and U named soft complements map for .

Definition 2.5: Soft subset (U, A) of (S. H.S) (M, H, K) is called:

(a) S—Pre-open [21] where (U, A) € int(cl(U,A)).

(b) S-semi - open [10] where (U, A) € cl(int(U, A)).

(¢) S—oa—open[14] when (U, A) € int(cl(int(U,A))).

(d) S—1B8-open [22] when (U, A) € cl(int(cl(U, A))).

(e) S-E-open[18]if {(U,A) & [int(cls U, A)) T cl(lints (U, A))]}.
(f) S-6-B-open [3]if (U, A) € Cl(Int(Cls(U, A))).
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Definition 2.6: [11] A soft set (U, A) in (S. H.S) (M, H, E) a soft point, indicated
via P, if fora € A, U(a) # O & UR) = 0,8 & A.

Definition 2.7: [15] A soft point P¥ in (S. H.S) S-3-cluster for (G,A) if V S-
Regular (U,A) including PY (G, A)N(U,A) # ®. S-d-interior indicated
Sints (U, A) = {P' € M: (G, A), By’ € (G, A) € Int(CL(G,A)) E U, A}

3. Some New Kinds of Generalized Soft Maps

Definition 3.1: F: (M, H,, W) = (R, H,, B) named:

(a) S-Semi continuous (shortly, Cont) [12] if F~*(U,K) S-Semi open of
(Ml Hlﬂw) v (S 0. S) (u' j() in (Rn HZ!B)'

(b) S-Pre-Cont [14] if F~1(U, K)is S-Pre-open of (M, H,, W) V (S. 0. s) (U, K)
of (R, H,, B).

(¢) S-a-Cont [14] if F~1(U, K)be the S — a - open for the (M, H;, W) V (S. 0. s)
U, K) of (R, Hy, B).

(d) S-B-Contif F~1(U, K)is S-B-open of M V (S. 0. s) (U, K) of R.

(e) S-E-Cont [15] if F~1(U, K)is S-E-open of M V (S. 0. s) (U, K)of R.

(f) S-5-B-Cont if F~1(U, K)is S-6-B-open in M V (S. 0. s) (U, K) of R.

Remark 3.2: Relationships between S-0-3-Cont maps and other corresponding
categories of recognized S-Cont maps are shown in Figure 1 below:

S-Continuity

v

S-a-Continuity

! !

S-Pre-Continuity S-Semi-Continuity

y ¥

S-f-Continuity

v l‘

S-E-Continuity > S-0-f-Continuity

Figure 1
Relations among S-6-f-Cont-maps and various kinds of soft Cont-maps

The opposite of these inclusions is not correct; see [19-22] and the next
examples:
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Example 3.3: Suppose that M =R= {A, A, A3}, W = {w,,w,} and
H, = {&, M, U, W), U, W), U3, W)} is (S.H) regard to M and H, =
{®,M, (D, W), (D, W)} is (S. H) with regard to R. So, (U, W), (U, W) and
(U3, W) are soft sets on M and (D;, W) & (D,, W) are soft sets on R, F be the
soft 6-B-Cont, but it is not S- pre-Cont, as F~1(D,) = {{A,, A,}, {£1, £,}}, isn’t
soft pre-open on M.

Example 3.4: Assume M = R = {4, £,, A3}, W = {w, w,} & soft topologie
on M is soft, indiscreet & soft discreet on R. If F: (M,H,, W) - (R, H,, W)
described:F(#4,) = #,, F(#,) = A and F(#A3) = A4, consequently F is S-0-f3-
Cont, but not S-Semi-Cont.

Definition 3.5: F: (M,H;, W) - (R, H,,W) be the S-6-3-irresolutes where
F~1(U, %) be the S-6-B-open of (M, H;, W) V S-6-8-open (U, X) in (R, H,, B).

Theorem 3.6: The next statements are equivalents for F:(M,H;, W) -

(R Hz, B):

(i) Fis S-0-p-Cont.

(ii) V S-singleton P! € M &V (S. 0. 8) (U, K) of R (s. t) F(PH) € (U, K),
there exist S-6--open (D,X) in M (s. t) P¥ € (D,X) & F((D,%))
€ U, X).

(iii) F7YQU,K) = Cl(Int(Cls(F 10, K)))) V (S. 0.8) U, K) of R.

(iv) Inverses for S-closed of R be the S-0-f3-closed.

(v) Cl(Int(Cls(F1QLF)))) EFL(CIQ, X)) V soft(U, K) E R.

(v4) F[Cl(Int(Cls(D,x))) € CI(F(D, X)) V soft(D, K) of M.

Theorem 3.7: Each soft d-fs-irresolute map is S-6-3-Cont-map.
Proof: 1t’s obvious and follows from their respective definitions.

Theorem 3.8: If F:(M,H,,W) - (R H,,B) the S-5-(-Cont mapping and
G:(RH,,B) » (Z,H5,L) a S-Cont map. We have GofF:(M,H,, W) —
(Z,Hs, L) be the S-0-3-Cont-map.

Proof: 1t’s clear and follows from their respective definitions, thus omitted.

Theorem 3.9: If F:(M,H, W) - (R, H,,B) the S-o-f5-irresolute map and
G: (R H,,B) » (Z,Ys, L) a S-0--Cont-map. Then, a map GoF:(M,H,;, W) —
(Z,Ys, L) is S-6-f3-Cont-map.

Proof: Assume (U,K) is (S. 0. s) of Z. At this instant, (GoF) '(U, K) =
F oG ™H(U,K) = F (G, K)). Since G is S-0+3-Cont, G~ (U, K) is S-J-
B-open & so (GoF)™Y(F,K) = F~1(S-6-B-open) of G. Except, F being J-f3-
irresolute, so(GoF) (U, K) is S-5-B-open. As a result GoF is S-6-3-Cont.
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Theorem 3.10: [f .F: (Mr le W) - (R, HZ'B) & g: (R' HZ'B) - (Z' H3'L)
are S-0-f3-irresolute maps. so GoF:(M,H,, W) — (Z,Hs, L) be the soft o-f3-
irresolute-map.

Proof: 1t is unpretentious, thus omitted.

Definition 3.11: The map F: (M, H,, W) — (R, H,, B) be the:
(a) S-9-f-open if the image of all (S. o. s) is S-0-f3-open of R.
(b) S-9-B-closed if the image of all (S. c. s) of M is S-6-5-closed of R.

Theorem 3.12: If F:(M,H,, W) - (R,H,,B) is a soft closed map and
g: (RI HZ! B) - (Zr HS' L) a S_é_/))_CIosed map. SO gO.F: (Ml Hl! W) -
(Z,Hs, L) be the S-6-f3-closed map.

Proof: 1t is evident and follows from their respective definitions, thus canceled.

Theorem 3.13: F: (M, H,;, W) — (R, H,, B) be the S-0-3-Closed iff every soft set
(A, B) of Rand all (S. 0. s) (U, K) where F"1(A,B) € (U, X)), there is a S-6-f3-
open (D, B) of R where (A, B) € (D,B) & F~1(D,B) € (U, K).

Proof: Presume F is S-6-f3-closed, and (A, B) a soft set of R, (U, K) is (S. o. s)
of M, (s. 1) F71(A, B) € (U, X). In that case (D, B) = (F((, %)°))" is S-0--
open of R (s. t) (A, B) € (D, B) with F~1(D, B) € (U, X).

Contrarily, presume (U, M) is (S. c. s) of M. In that case
FHF(Q,M)9)) € (U, M), with U, M)€ is (S. o. s). Via supposition, there is
S-0--open (D, B) of R (s. 1) (F(QU, %)) € (D, B)&F (D, B) € (U, M),
consequently U, M) € F~1(D, B).

Therefore, (D, B)¢ € F(D,B) € F(F~(D,B))) € (D,B) which implies
that F(QU, M) = (D, B)". As, (D, B)¢ is S-0-5-closed, F(U, M) is S-J-f-closed
set.

Theorem 3.14: If F: (M,H,, W) — (R, H,,B) and we have G:(R,H,,B) —
(Z,Hs, L) are maps s.t GoF: (M, H;, W) — (Z,Hs, L) be the S-6-f3-closed maps,
then the next statement are satisfying:

(a) IfF is S-Cont surjective map, so G is S-6-f3-Closed.

(b) If G is S-0-f-Irresolute injective, so F is S-0-f3-Closed.

Proof (a): Assume (A, B) is a (S. c. s) of R. Then, F71(A,B) is (S. c. s) in M
because F S-Cont. As, GoF is S-0-f-closed, (GoF) (F‘l(ﬂ,B)) = G(A, B) S-0-
S-closed in Z. Consequently, G: (R, H,, B) = (Z,Hs, £) S-J-f-closed map.

Proof (b): Presume (U, K) is (S. o. s) of M. Then, (GoF) (U, K) is S-5--closed
set of Z, thus G71(GoF) (U, K) = FQU, X)) is S-6-B-closed of R. Because, G is S-
0-f3-Irresolute and inj-map. Consequently,F is S-0-f3-closed.
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4. Conclusion

The major reason of current manuscript is to investigate and study novel
ideas of extended soft maps as, S-d-f-open, S-0-f-Cont and S-J-f-Irresolute
maps, as well their relationships with other forms of S-Continuous maps have
been discussed. Also, several of their characterizations have been established.
Expect that the conclusions in our article are beginning of original structures and
they constitute the notional basis for additional implementations of soft

topology.
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