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Abstract

A review of the class of soft sets was recently generalized using a variety of methodologies. The neutro-
sophic set is one of the most significant in mathematics because it can deal with greater uncertainty
than other non-classical sets such as fuzzy sets and intuitionistic sets. An innovative method depends

on two operations P and € is given in this work. As a result, we derive new classes such as like
J(L) J(L)

neutrosophic soft b—closed set (INSbCS), neutrosophic soft b—closed topological space (NSbCT), neutro-
sophic soft b—closed continuous mapping (NSbCCM), neutrosophic soft b—closed mapping (NSbCM),
neutrosophic soft b—closed subcover (INSbC) — SC, neutrosophic soft b—closed compact (NSbC) — C,
neutrosophic soft b—closed connected (INSbC) — C. Some specific cases involving these classes are
discussed. Furthermore, we constructed € (induced neutrosophic by soft set (J,L)), where (J,L)

J(L)
is a soft set over the universe of the provided set with a specified set of parameters. Furthermore,

some of its fundamental features are described. A novel method for combining neutrosophic and soft
sets is employed to define new structures in (INSbCT). The novel classes generated by this method in
(NSHCT) are examined. The relationships between them are discussed and provided.
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1. Introduction

Neutronosophic sets (NS) are new non-classical sets proposed and defined by Smarandache [1]. They
are a modification of fuzzy sets (FS) proposed by Zadeh [2]. Furthermore illustrating the consequences
of the NeutrosophicSet (NS) is Atanassav [3]. After that, Salama and Alblowi[4] proposed a new idea
that has just lately been investigated in this type of topological space: a neutrosophic topological space
(NTS).

Rao and Srinivasa [5] then investigated the concept of a neutrosophic per-closed. In 2018, Ebenanjar
M et al. [6] presented a study in (NTS) that described neutrosophic b-closed. In 2020 [7], (NTS) pro-
posed and examined the meaning of a neutrosophic bg-closed. Some non-classical sets, such as soft
set ([8-12]), fuzzy set ([13—16]), neutrosophic set ([17—29]), permutation set ([30—51]) and other sets
in other domains ([62—54]), were addressed in recent years. To study our non-classical expansion,
we’ll employ the neutrosophic idea. The neutrosophic closur/ interior cl(K)/int(K) of each (NS)
K in (NTS) (@,7) is given as cl(K)= m{K cW; Wee T},dint(K) =u{Wc K;Wert}, accordingly.
The notion of the soft set is introduced by Molodtsov [55], and then their properties were studied. The
purpose of this work is to introduce and investigate various novel concepts such as (NSbCT), NSbCM),
(NSbCCM), (NSbC)-SC, (NSbC)-C, and (NSbC)-C'. Furthermore, we constructed € (induced

J(L)
neutrosophic by soft set (J,L)). Furthermore, some of its fundamental features are listed.

2. Definitions and Notations

The descriptions that follow were used to produce the results and attributes presented in this research.
M = (.73 (x). py (5). 1y () e X

Definition 2.1. [5] Let M 0, F:{(x,AF (x), By (x), C; (x)>:xe M} and M={<x,yM (), Py (%),
Ty (x)>} be neutrosophic sets (NSs), Then;

D“={<x,CF(x),1—BF(x),AF(x)>:xe M}, 1)

(2) DcFiff A)(x)< Ay (x),B,(x)2 B, (x) and C, (x) > C, (x),
DUF:{<x, max{AD (x)},min{B, (x), B (x)}, min{C, (x),C; (x)}> xe M}, 2)
DmF:{<x, min{A, (x (x)},max{B, (x),B, (x)}, max{C, (x),C, (x)}> xe M} (3)

Definition 2.2. [5] Assume that p = {Fd lde A} 1s a collection of neutrosophic sets (NSs) of M. We say
(M , p) is a neutrosophic topological space (NTS) if p satisfies:

F nF,epVF,F,ep, (4)

Oy ={<x,(0,1,1)>:xe M}e p,&1, ={<x,(1,0,0)> ‘xe M}e 0, (5)

(2) Uy F, € p, for any V c A. Also, if F, € p, we have F, is called a neutrosophic open set (NOS), and
F [ is called neutrosophic closed set (NCS).

Definition 2.3. ([56])

Let 0= L c H, where H is a set of a parameter. A pair (J,L) is said to be a soft set (SS) (over M)
where </ 1s a mapping J : L — P(M). The family of all the soft sets (SSs) over M and the parameter
set L is refereed by SS(M,). We say (J,L) is a null soft set and symbolized by ® =(¢,¢), if for each
J(k)=¢,Vke L. Also, we say symbolized universal soft set as (M, H), if J(k)= M, Vke L.
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Definition 2.4. [57] Let M be an initial universe set and let H be a set of parameters. Let
denotes the collection of all fuzzy subsets of M and LCH. Then the mapping J,:L— I and J, (e)
is said to be fuzzy soft set (FSS) over (M,H), also J,(e) = 0 if ee M-L and J, (e)#0 if e € L,
where 0(x)=0 and 1(x) 1,Vxe M. The family of all (FSSs) over (M,H) is symbohzed as IS
(M,H). We sayd, e FS(M,H)[J, € FS(M,H)] is null [absolute] fuzzy soft set and it is denoted by
®[M],if J(e) = 0[J(e) =1], Vee H.

Remark 2.5. [58] The Cardinality of SS(M,) is defined as n(SS(My)) = grMpa,
Example 2.6. if M ={m,,m,,m,} and K ={k,k,}, then n(SS(M,)) = 2> = 64.

Definition 2.7. [59] Assume that M is non—empty universe set with parameter set H and N* refereed
the family that contains any neutrosophic set of M. If LCH. Then (J,L) is said to be a neutrosophic
soft set (NSS) over M where J is a mapping given by o : L — N In general, for every ke L, J(k) isa
(NS) of M. Also, J(K) Could be expressed as a (NS) satisfies JJ (k) = {(x, 1, (%), L, (%),0,, (x)),x € M}.
The set of all (NSSs) over M with parameters from H is called a neutrosophic soft class and it is
denoted by NSS(M,).

Definition 2.8. [59] Assume that (J,,L,) and (J,,L,) are (NSSs) over M, then their union is defined
as:

(J,, L) =(J}, 1)]_[(JQ,L) where L, =L UL, and Vke L,,we have

J. (k) ifke L\ L,
Juk)y=1 J,(k)  ifkeL,\L,
J (W)U, (k) ifke L NL,.

Also, their intersection is defined as: (J,,L,)=(J,,L)(J,,L,), where L,=L NL, and
J,(k)=dJ (k)N J,(k),Vke L,. We say (J,L,) is neutrosophic soft subset of (J,,L,) over M if L c L,
and J (k) cdJ,(k),Vke L,. The complement of (NSS) (J,L) is defined by (J,L)° and it is realized as
(J,L) =(J°, L), and J:L — NV is mapping given by J°(k) =[J(k)],Vke L. Therefore, we consider
that, if JJ(k) = {000, 1y gy (%), Ly 4y ()0, ) (X)), € M}, then Vke L,

JE(R) = [J(R)) = o (k) ={ (2,0, (2),1 = L (%), 14, (X)), x € M |.

A (NSS) (J,L) over U is called a absolute [null] neutrosophic soft set and is denoted by M P, 1 if
Vke L,J(k) is the absolute [null] neutrosophic set 1[0], where 1(x)=1[0(x) = 0];Vxe M.

Definition 2.9. [59] Let p € NSS(M,,), then p is said to be a neutrosophic soft topology (NST) on M,
if p such that:

1. M,,®,, belong top.
2. The intersection of any (NSSs) in p belongs to p.
3. The union of any number of (NSSs) in p belongs to p.

We say (M,,,p) is neutrosophic soft topological space (NSTS). Moreover, if (J,L)e p[(J,L)° € p], then
(J,L)[(J,L)°] is called a neutrosophic soft open [closed] set, for short (NSOS) [(NSCS)] in M.

Definition 2.10. [59] Assume that (J,,L,) and (J,L)) are (NSSs) over M. We define the differ-
ence between them by (J,,L,)—(J,,L,) =(J;,L;) where L,=L NL, and Vke L,,Vxe M Sy gy (%)
= min{le(k)(x),sz_(k)(x)},IJ o (®) =max{l, (k)(x) 1-1, @)} and v, (x) = max{v, , (x),4, , (x)}. That
means (J,L) =M, -(J,L),¢,° M and (M ) =0y

Definition 2.11. [59] Let (J,L) be (NSS). We say (J,L) is a neutrosophic soft point (NSP), denoted by
k , if for the element ke L,J(k) # 0 and J(¢) =0,Vte L —{k}.
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Definition 2.12. [59] The complement of a (NSP) &, is a (NSP) k. with J(k) = (J (k))".

3. Neutrosophic Soft b-Closed Sets

In the following paragraphs, we present several novel notions, such as (NSbCT), (NSbC)-continuous,
(NSbC)-mapping, (NSbC-SC), (NSbC)-C, and (NSbC). Also, we investigated and discussed these
notions. Furthermore, other examples provide support for the present work.

Definition 3.1. Let (M,,p) be a (NSTS) and (J,L)e NSS(M,;), we say (J,L) is neutrosophic soft
b—closed set (NSbCS) if cl(int(J,L))Nint(cl(J,L)) = (J,L). Also, we denote to the complement of
(NSbCS) by (NSbOS).

Definition 3.2. Let (M,,p) be a (NSTS). We say it is a neutrosophic soft b-closed topological space
(NSbCT), if every (J,L)e p —{®,,M,} is (NSbCS).

Example 3.3. Let M be a set of students whose need to buy mathematical books from the stationery
store under consideration, say M = {m ,m,,m. . Let H be the set of some attributes of such students,
say H=1{h,, h,, h,, h }, where h, h,, h,, h, stand for the attributes “cheap ”, “english book”, “with pic-

tures”, “with big pages”, respectively.

Define R,Y,J,N:H — N" as:

R(h,) =(m,,0.3,0.6,0.7), R(h,) = (m,,0.8,0.5,0.6), R(h,) = (m,,0.2,0.8,0.9)
R(h,) =(m,,0.4,0.5,0,6), R(h,) = (m,,0.2,0.3,0.4), R(h,) = (m,,0.9,0.4,0.5)
R(h,) =(m,,0.3,0.5,0.6), R(h,) = (m,,0.7,0.3,0.4), R(h,) = (m,,0.6,0.22,0.32)
R(h,) =(m,,0.8,0.1,0.2), R(h,) = (m,,0.3,0.4,0.5), R(h,) = (m,,0.6,0.8,0.9)
Y(h,) =(m,,0.7,0.2,0.3),Y (h,) = (m,,0.6,0.7,0.8),Y(h,) = (m,,0.9,0.1,0.2)
Y(h,) =(m,,0.6,0.3,0.4),Y (h,) = (m,,0.4,0.1,0.2),Y (h,) = (m,,0.5,0.9,0.9)
Y(h,) =(m,,0.6,0.2,0.8),Y(h,) = (m,,0.4,0.6,0.7),Y (h,) = (m,,0.82,0.5,0.6)
Y(h,)=(m,,0.1,0.7,0.8),Y(h,) = (m,,0.5,0.2,0.3),Y (h,) = (m,,0.9,0.5,0.6)
J(hy) =(m,,0.3,0.6,0.7),J (h,) = (m,,0.6,0.7,0.8),J (h,) = (m,,0.2,0.8,0.9)
J(hy) =(m,,0.4,0.5,0.6),J (h,) = (m,,0.2,0.3,0.4),J (,) = (m,,0.5,0.9,0.9)
J(hy) =(m,,0.8,0.5,0.6),J (h,) = (m,,0.4,0.6,0.7),J (h,) = (m,,0.82,0.5,0.6)
J(h,) =(m,,0.2,0.7,0.8),J (h,) = (m,,0.5,0.2,0.3),J (h,) = (m,,0.9,0.5,0.6)
N(h,) =(m,,0.7,0.2,0.3), N(h,) = (m,,0.8,0.5,0.6), N(h,) = (m,,0.9,0.1,0.2)
N(h,) = (m,,0.4,0.5,0.6), N(h,) = (m,,0.4,0.1,0.2), K(h,) = (m,,0.5,0.9,0.9)
N(e,) =(x,,0.6,0.2,0.3), N(e,) = (x,,0.7,0.3,0.4), N(e,) = (x,,0.6,0.22,0.32)
N(h,) =(m,,0.8,0.1,0.2), N(h,) = (m,,0.5,0.2,0.8), N(h,) = (m,,0.9,0.5,0.6)

Then p={M,.0,,(R,H),(Y,H),(J,H),(N,H)} is a (NSTS) over M. Moreover, any member in
(R,H),(Y,H),(J,H),(N,H) is (NSbCS). Hence (M,,,p) is (NSOCT).

Definition 3.4. Assume that (M,,p,) and (W, p,) are two (INSTSs). Let T:(M,,p,) — (W,,p,) be a
mapping. We say A is a neutrosophic soft b—closed continuous mapping (NSbCCM) if T'(J,L)e p,
with T™'(J,L) is a (NSbCS) in M,, for every (NSbCS) (J,L)e p, in W,,.

Definition 3.5. Assume that (M,,p,) and (W, p,) are two (INSTSs). Let A:(M,,p,) = (W,,p,) be a
mapping. We say A is a neutrosophic soft b—closed mapping (NSbCM), if A(J,L)e p, and is a (NSbCS)
in W, for each (NSbCS) (J,L)e€ p, in M.
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Theorem 3.6. Assume that (M,,p,) and (W,, p,) are two (NSTSs). Let A:(M,,p,) = (W,,p,) be a
mapping. Then the statements below are equivalent.

1. Aisa (NSbCCM).
2. A'(J,L)e p, is a (NSbOS) in M,, for any (NSbOS) (J,L)€ p, in W,,.

Proof: Let A be a (NSbCCM) and (J,L) be a (NSbOS)e p, in W,. Then (J,L) is (NSbCS) in W, how-
ever A is a (NSbCCM). Thus A ((J,L)9) is (NSbCS) and A™'((J,L)") e p,. But, A7 ((J,L)*) =[A7'(J,L)]",
thus A7 (J,L) is a (NSbOS) in M,,. Conversely, let A7 (J,L) be a (NSbOS) in M, for any (NSbOS)
(H,C) in W,,. Now, for each (INSbCS) (J,L) in W, we get (J,L)° is (NSbOS) in W,. Therefore A~ ((J,L)°)
is (NSbOS) in M,. But, A7((J,L)*)=[A7(J,L)]°, thus X! (J,L) is a (NSbCS) in M,. Hence A is a
(NSbCCM).

Definition 3.7. Let § be a collection of the neutrosophic soft open sets. We say it is an open cover
[((NSO)-C, in brevity] of a (NSS) (J,L) if (J,L)clI{(J,,L)|(J,,L)e B,te Q}. Let L C B be sub-
cover of (J,L). Then Zis said to be a neutrosophic soft b—closed subcover [(NSbC) — SC] if (J,L) is a
(NSbCS),V(dJ,,L)e i Also, if &is finite set, then it is denoted as (NSbC)f - SC.

Definition 3.8. Let (M,,,p) be (NSTS) and (J,L)e NSS(M,;). A (NSS) (J,L) is said to be neutrosophic
soft b—closed compact [(INSbC) — C], if every (NSO) — C of (J,L) has a (NSbC)f— SC. Also, we say (M,,p)
is a neutrosophic soft b—closed compact [(NSbC) — C], if every (NSO) — C of M, has a (NSbC)f - SC.

Example 3.9. Assume that (M,,p) is a (NSTS) and M is a finite universe set, then (M,,p) is
(NSbHC) - C.

Proposition 3.10. Assume that (J,L) is a (NSCS) in (M,,p). If (M,,p) is (NSbC) — C. Then (J,L) is
(NSbC) - C too.

Proof: Suppose that ¥ ={(J,,L)|(J,,L)e p,je Q} is a (NSO) — C of (J,L). But y with (J.L) is a
(NSO) — C of M,, since (J,L) is a (NSOS), say ¥ ={¥,(J,L)’} is a (NSO) - C of M,. That means
M, Q{E(JPL)}]?I(J,L)C. But, (M,,,p) is (NSbC) — C, thus M, has a (NSbC), — SC, say I” of ¥
satisﬁe::

({0 j=1,2,....d}, if (J,L) is not (NSbCS),
@0y =1,2,...d},(J. Ly}, if (J, L) is(NSbCS).

Furthermore, if (J,L)¢ is not (INSbCS). Hence (J,L) 1s (INSbC) — C. Also, if (J,L)¢ 1s (NSbCS). Then
a _ da _

M, c {]_[(J},L)}H(J, L)¢. This implies that (J,L) c {H(Jj,L)}H(J,L)”. Now, for each neutrosophic
J=1 j=1

soft point k, € (J,L)° we get k, ¢ (J,L)°. That means (J,L)° does not cover its complement in any

a4

neutrosophic soft point. Then {(Jj,L) |j= 1,_,',d} is (NSbC),— SC of y with (J,L) c {H(JJ,L)}. Hence
j=1

(J,L) 1s (NSbHC) - C.

Theorem 3.11. Assume that (M,,p,) and (W, p,) are two (INSTSs). Let A:(M,,p,) - W,,p,). If
M,,p,) is (NSbC) — C, then (W, p,) is (NSbC) — C.

Proof: Suppose that 8 ={(J,,L)1(J;,L)e p,,je Q} is a (NSO) = C of (W, p,). i.e W, c L1(J,,L). Thus
- _ jeQ

A (W,) € A7 (1L, L)), then M, cIIA™((J;,L)). So A7((J,,L))e p,,Vje Q (since L is (NSbCCM)).
jeQ jeQ

But, (M,,p,) is (NSbC) — C, therefore (M,,p,) has a (NSbC)f - SC say {l’l((Jj,L))ljzl,...,d} of
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d d d
27, L)1 je Q). As M, cl1A™((J,;,L)), this implies that W, =A(M,) < AIIA™(J;, L) =111
a = j=1 j=1
((J;,L)) =L(J;, L) (since X is onto). So we consider that (W), p,) has a (NSbC), = SC of B. Therefore
j=1
W, p,) is (NSbC) - C.

Definition 3.12. Assume that (M ,p) s a (NSTS) over M. We say (M,,p) is neutrosophic soft b-closed

disconnected [(NSbC)-C"], if M, =(J, L)]_[(D ),(J, L)H(D V)=d,, for some no-null (NSbCS)
(J,L)ep and (D,V)ep.

Example 3.13. Consider (M,,p) in Example (3.3), we not have any pair (J L), (D,V) of no-null (NSbCS)
each one of them belongs to p with M =(J, L)]_[(D V) and (J, L)H(D V)=®,. Then (M,,p) is
(NSbC) - C.

Remark 3.14. Assume that (M,,p) is a (NST'S) over M and (J,L)e NS(M,), then (J,L) is (NSbCS)
and (NSbOS) if (J,L)ep and (J,L)ep [i.e, (J,L) is (NSO) and (NSC)].

Theorem 3.15. Assume that (M,,p) is a (INSTS) over M. Then (M,,p) is (NSbC) — C if there is no
proper (NSbCS) (J,L) with (J,L)ep and (J,L)°cp.

Proof: Suppose that (M,,,p) is a (NSbC) — C and (J,L) be a proper (NSbCS) with (J,L)ep and (J,L)* ep
But, (J,L)‘is a (NSbCS) and &, #(J,L)° ;tM Furthermore, J =(J,D)I(J, L), (J,DII(J, L) =
Hence we get (M,,p) is a (NSbC) —C'. But th1s 1s a contradmtlon Therefore @, and M that only
(NSbCS) with they are (INSO) and (INSC). . .

Conversely, let (M,,p) be a (NSbC) —C’, then M =(J,L)II(D,V),(J,II(D,V)=d,,, for some
no-null (NSbCS) (J,L)ep and (D,V)ep. Let (J,L) = MH, thus (D,V)=®,, but this is a contradiction.
Then (J,L) # M So, (J,L) = (D,V)-. So, (J,L)ep and (D,V) = (J,L)°cp w1th D, #(J,L)# M That 1s
a contradiction. Then M,,p) is (NSbC) - C.

Definition 3.16. Assume that (J,L) is a soft set over M and define P:SS(M,)— FS(M,H) by
P(J,L)= J(Pi),V(J,L) e SS(M ), where J}(DL (k) 1is fuzzy subset of M defended by:
)

1, if x#J(k)&xeJ(k)
(P (B)(x) = 1/n(SS(M,), o Hx=d®) Vxe M, ifke L and ( P (k))(x)
i n(SS(M,)) I n(SS(M ), if x #J(k)&x & J(k) # i)
0, if J(R)=¢

=0(x),Vxe M ifke H-L.

We say @ 1is an induced neutrosophic by soft set (J,L) over M, where @ : FS(M,H) —» NS(M,,) is a

J(L)

mapping and for Jﬁ)e FS(M,H) the image of P under  denoted by @ , is defended by:
J(L) J(L)

Q@ ={@(P)O)).(P)O)x)/2 1-(P )@ ):xe M) Vee L.

Example 3.17. Let M = {m ,m,m, and H = {e e,e,e,}, and let (J,L) be a (SS) over M where
L={ee,e,},J(e)={m},J(e,)={m,,m,},J(e,)=¢. Then n(SS(M,))=2°& n(SS(M,))=2". Hence

J(Pi):{P P,P,P } where P —(P( m,), P(m) P (m ) =Q1/n(SS(M,)),n(SS(M,))/ n(SS(M)),

Jle) Tley) T(ey) IT(ep))’ Jle)  J(e)
n(SS(M,))/ n(SS(M))) =(0.00195125, 0,125,0,125),J(P> = (0,0,0),J(P) =1,1L,n(SS(M,))/ n(SS(M))) =
(1,1,0.125), P =(0,0,0)}. See table (1). ’ ’
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Table 1: An Induced neutrosophic by soft set (J,L).

Q) JL) e e, e, e,

m, (0,0,1) (0.00195125, 0.000975625, 0.99804875) (1,0.5,0.875) (0,0,1)
m, (0,0,1) (0.125, 0.0625, 0.875) (1,0.5,0.875) (0,0,1)
m, (0,0,1) (0.125, 0.0625, 0.875) (0.125, 0.0625, 0.875)  (0,0,1)

Q@ ={0m.(P)@)m).(B)@)m) /2, 1-(P )e)(m)me M].

Remarks 3.18. For each (M,H)e SS(M,) we consider the following:

1. Thereisa (INSS) canbe generated by using (M, H) under the compositionof P : SS(M,,) > FS(M,H)
and @ : FS(M,H) —» NS(M ).

2. (QoP)®)=>, is Null (NSS), where ® =(¢,¢) is Null (SS).

3. (QoP)M,H)=M, is Absolute (NSS), where (M, H) is Absolute (SS).

Definition 3.19. Suppose that (M,H,r) is a soft topological space (STS) over M and (M,,p) is a
(INSTS). We say (M,,,p) is an induced neutrosophic soft topological space (INSTS) by (M,H ) if and
only if @ o P(t) = p.

Remarks 3.20.
(1) If (M,H,) is (STS) with P(tr) =4, then (M, H 1) is fuzzy soft topological space (FSTS) induced
by (M,H,7).

(2) If (M,H ) is (FS??S) with Q(v) = p, then (M,,p) is (NSTS) induced by (M, H 1)).

Proposition 3.21. Let (J,L),(R,V)e SS(M,,), the following terms are valid:

(1) If (J,L)c(R,V), then P c P,
J(L) — R(V)

(2) P@Gnt(J,L)) = int(J{z)),

(3) P(cl(J,L)) = cl(Jl(;)).

Proof: (1) Since (J,L) c(R,V), then LcV and J(c) c R(c),Yce L. Thus P ¢ P whenever ccH\L

_ J(L) T R(V)
(since (Jl(z)(c))(m) =0(m) = (RI(?/)(C))(m),‘v’m € M). If ¢ € L, then we have 4 situations, as follows:

State (1) (Jﬁ)(c))(m): 1, if m#J(c)&med(c). But, J(c)c R(c) and hence J(c) = R(c). Then
(P()(m)=1= (R}(?/)(c)(m),if m#J(c)&me J(c).

J(L)
State (2) (J](DL)(C))(m) =1/n(SS(M))), if m=J(c). However, from J(c) € R(c) wehaveeitherJ(c)=R(c) or
J(c) c R(c),ifJ(c)=R(c)weget (JZ(’L)(C))(m) =1/n(SS(M,)) = (R(E/)(c))(m). Moreover,ifJ(c) C R(c)

then we obtain m # R(c)&me R(c). Hence ( {’)(c))(m) =1, then ( (P)(c))(m) <( (P)(c))(m), if
m = J(c). v 7 "

State (3) (J{z)(c))(m) =n(SS(M,))/ n(SS(M,,))if m #J(c)&m¢ J(c) # ¢. Furthermore, from J/(c) < R(c)
we have m # R(c)&R(c) # ¢. Now, if m € R(c), then (J](z)(c))(m) < (RI(?/)(C))(m) =1 andif me R(c)
we get (P (c)(m) =n(SS(M)) I (SS(My)) < (n(SS(M)) | n(SS(M)) = (P (©)m). Hence,
we consider that (P (@)(m)<( P (©)(m), if m#J(c)&me J(c)#¢.
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State (4) (P (c))(m) =0, if J(c¢) = ¢. Thus ( P (c))(m) S( P (c))(m),‘v’me M. Finally, we obtain
(P (c))(m) <( P (c))(m) Vce L and m e M Then P P .

J(L) — R(V)

Proof: (2) Since int(J,L) = U{(R VIR, V)eta(R, V) (J, L)}. Hence, we get P(int(J, L)) = P(U{(R,V)
[((RV)et A (R, V) (J,L))=II{ P | P eyAn P c P}.

R(V) R(V) R(V) — J(L)

Where (M,H ) is (FSTS) induced by (M,H,r). Moreover, int( P) H{ P|PeynP cP }
R(V) R(V) R(V) J(L)
Then P@int(L,L)) = Lnt(Jﬁ)).

Proof:(3) Since cl(J,L) =N{(R,V) (R, V)* e Tt A (J,L) = (R,V)}. Hence P(cl(J,L)) = p(m{( RV)I(R,V)
etA(J,L)c(R,V)})=11 {P | PepaPc P

R(V) R(V) J(L)  R(V)

Where (M, H 1) is(FSTS). However, ¢l (J{;)) _ H{ PlP‘c)aP c P } Then P(cl(J, L)) = cl (JI(DL)).

R(V) R(V) J(L) — R(V)
Proposition 3.22. Let (M, H,7) be a soft b—closed topological space (SbCTS), then the (FSTS) induced
by (M,H ) is a fuzzy soft b—closed topological space (FSbCTS).

Proof: Assumethat (M, H,v) is (FSTS)induced by (M, H,7r).Then P(r) = . Hence, forany (SS) (J,L) €,
we get P e P(1) =1. Also, for any (FSS)J, € 1, there exists (SS) (J,L) € T with P((J,L)) = J}(;) =dJ,.
J(L)

Now, we need to show that cl(int(J,))I1int(cl(J,)) cJ,,VJ, € 1. Moreover, J, € ¥ and hence we get
cl@nt(J ) int(cl(J,)) = cl(J, ) [Tint(cl(J,)) =int(cl(J,)). Since (M,H ) is a (SbCTS), then (J,L) € 1
with cl(int(J,L))I1int(cl(J,L)) =int(cl(J,L)) < (J,L). Thus P(@int(cl(J,L))) :int(cl(le))) C J(Pi) [From
Proposition (3.21)], however Jﬁ) =<J,. Therefore, we get cl(int(J,))Ilint(cl(J,)) cJ,,VJ, € . Then
the (FSTS) induced by (M,H,7) is a (FSbCTS).

Proposition 3.23. Let J,,R,, € FS(M,H), the following terms are valid:

(1) IfJ,cR,, then @ c Q,
J(L) R(V)

2) Qint(J})) = int(f(ii)),
®3) Q(cl(JL))=Cl(J%)-

Proof: (1) Since J, c R,, then (Q (¢))(m)<( Q (c))(m),Vme M and Vce H, and this implies that
J(L) R(V)
1-(Q (¢))(m)21-( Q (c))(m),vme M and Vce H. Then @ c Q
J(L) R(V)

J(L) R(V).
Proof: (2) Since int(J,) =1I{R, | R, e y AR, cJ, }. Hence Q(int(J,))=Q(LI{(R, IR, ey AR, c F,})
-1{Q1@epn@cal
R(V) R(V) RV)  J(L)

Where (M,,p) is an (INSTS) by (M,H 7). Moreover, int( @ ):f[{ RQlQRepr@ c @ } Then
Q(mt(JL)) — mt( Q ) J(L) R(V) R(V) R(V) J(L)
J(L)
Proof: (3) Since cl(J,)=TI{R, IR, e A, = R,}. Hence Qcl(J,)=Q(I{(R, IR e rdJ, cR,})
-M{Q1@crn@cQl

R(V) R(V) J(L)
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Where (M,,p) is an (INSTS) by (M, H ). Moreover, Cl(ﬁz)) :ﬁ{ﬁv)lﬁf ep /\J% c R%)/)}. Hence
QI ) =cl[ Q )

J(L)
Proposition 3.24. Let (M, H ) be a (FSbCTS), then the INSTS) by (M, H i) is a (NSbCT).

Proof: Assume that (M,p) is an (INSTS) by (M,H,)). Then Q@) = p. So, for any (FSS) oJ,

€ p we get @ € Q) =p, Furthermore, for any (INSS) (J,L) € p, there exists (FSS) J, € 1 with
J(L) J—

QWJ,)=Q =(J,L). Now, we need to show that -cl(int(J,L)[Tint(cl(J,L)) c(J,L),Y(J,L)e p.

J(L) _ —
However, (J,L) € p this implies that cl(int(J,L)ITint(cl(J,L)) = cl(J, L)ITint(cl(J, L)) = int(cl(J,L)).
Since (M, H ) is a (FSbCTS). So, oJ, € 1 satisfies cl(int(J,)) [1int(cl(J,)) =int(cl(J,)) < J,. Therefore
Q (int(cl(JL ))) =int [cl( Q )jc; @ [From Proposition (3,23)], however @ =(J,L). Thenforany(J,L)€p
J(L) J(L) J(L)

with cl(int(J, L)TTint(cl(J, L)) < (J,L). Hence the (INSTS) by (M,H 1)) is a (NSbCT).

Proposition 3.25. Assume that (M,,p,),(W,,p,), and (Z, p, are three (NSTSs). Let
A (My,py) = Wy, p,) bea (INSOCM) and A, : (M, p,) = (Z;, p,) be (NSbCCM). If (Z,, p,) is induced
by (FSbCS) (Z,G,1). Then for any (FSS)J, € 1, there exists (NSbCS) (R,V) in W, with (R,V) € p,.

Proof: LetJ; € ¢. Thend, is a (FSbCS) [since (Z,G,y) is (FSbCTS)]. But, @ e Q(v)) = p, (since (Z,, p,) is
J(L)
an induced by (Z,G,v)). Also, 1 isa (NSbCS)in Z, [From Proposition (3,24)]. Moreover, /1271(}(%)) € p,
F(4)

and 4,7( Q) is a (NSbCS) in M,, [since A, is a (NSbCCM)]. This implies that A (),21 ( Q De p, and
J(L)

J (1)

)ﬁ(l{l ( Q D is a (NSbCS) in W), [since A, is a (NSbCM)]. Let 2, (%(Q D:(R’V)- Then for any
J (1)

J(1)

(FSS)J, € ¥ there exists (NSbCS) (R,V) in W, with (R,V)e p,.

4. Conclusion

The goal of this work is to introduce and investigate several innovative concepts, such as (NSbCT),
(NSbCM), (NSbCCM), (NSbC)f—SC, (NSbC)-C, (NSbC)—-C', n . We have provided some basic features

H(A)
for these ideas. Furthermore, it is fascinating to investigate the compositions of soft and Neutrosophic
sets. In addition, the composition of two mappings P and @ can be tested using additional types of soft
sets, such as soft b—closed (J,L), to ensure that @ o P(J,L) is (NSbCS). Assuming (M,H,7) is a soft
topological space over M, the (INSTS) by (M,H,t) must be (INSbCS).
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