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Abstract: In paper, neutrosophic soft points with the concept of one point greater than the other and
their properties, generalized neutrosophic soft open set known as soft b-open set, neutrosophic soft
separation axioms theoretically with support of suitable examples with respect to soft points,
neutrosophic soft by-space engagement with generalized neutrosophic soft closed set, neutrosophic
soft b,-space engagement with generalized neutrosophic soft open set are addressed. In continuation,
neutrosophic soft by-space behave as neutrosophic soft b,-space with the plantation of some extra
condition on soft by-space, neutrosophic soft bs-space and related theorems, neutrosophic soft b,-
space, monotonous behavior of neutrosophic soft function with connection of different neutrosophic
soft separation axioms, monotonous behavior of neutrosophic soft function with connection of
different neutrosophic soft close sets are reflected. Secondly, long touched has been given to
neutrosophic soft countability connection with bases and sub-bases, neutrosophic soft product spaces
and its engagement through different generalized neutrosophic soft open set and close sets,
neutrosophic soft coordinate spaces and its engagement through different generalized neutrosophic
soft open set and close sets, Finally, neutrosophic soft countability and its relationship with Bolzano
Weirstrass Property through engagement of compactness, neutrosophic soft strongly spaces and its
related theorems, neutrosophic soft sequences and its relation with neutrosophic soft compactness,

neutrosophic soft Lindelof space and related theorems are supposed to address.

Keywords Neutrosophic soft set (NSS),neutrosophic soft point, neutrosophic soft b-open set and neutrosophic

b-separation axioms.
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1. Introduction

Cagman et al. [1] defined the concept of soft topology on a soft set, and presented its related
properties. The authors also discussed the foundations of the theory of soft topological spaces. Shabir
and Naz [2] addressed soft topological spaces with a fixed set of parameters over an initial universe.
The notions of soft open sets, soft closed sets, soft closure, soft interior points, soft point
neighborhood, soft separation axioms and their basic characteristics are addressed. The authors
reflected that a soft topological space gives birth to a family of crisp topological spaces that are
parameterized. The authors scanned a soft topological space's subspaces, and explored open and soft
closed sets of characterization w. r. t. soft open set. Finally, the authors tackled in depth the notion T;
spaces, soft normal space and soft regular spaces.

Bayramov and Gunduz [3] investigated some basic notions of STS by using soft point
concept. Later on the authors addressed T;-soft spaces and the ties between them. Finally, the authors
defined soft compactness and leaked out some of its important characteristics.

Khattak et al [4] introduced the concept of softa-open soft f-open, soft a-separations axioms
and soft B-separation axioms in soft single point topology. The authors have addressed soft (a, {3)
separation axioms with regard to ordinary points and soft points in soft topological spaces.

Zadeh [5] exposed the concept of fuzzy set. The author described that a fuzzy set is a class of
objects with a continuum of grades of membership. The authors furthers defined the set through a
membership feature, assigning membership grade to each group candidate. The notions of inclusion,
union, intersection, complement, relation, convexity, etc. have been applied to such sets, different
properties of these notions have been developed in the sense of fuzzy sets. In particular, it has been
proven that a soft separation axiom theorem for convex fuzzy set ignored the prerequisites of
mutually exclusive fuzzy sets.

Atanassov [6] developed the ‘intuitionistic fuzzy set’ (IFS) concept, which is an extension of
the ‘fuzzy set’ definition. The authors explored different properties including operations and set-over
relationships. Bayramov and Gunduz [7] introduced some important features of intuitive fuzzy soft
topological spaces and established the intuitive soft closure and interior of an intuitive soft set.

In addition, their research also addressed intuitionistic fuzzy continuous mapping and structural
characteristics. Deli and Broumi [8] defined for the first a relation on neutrosophic soft sets.

The new concept allows two neutrosophical soft sets to be composed. It is conceived to extract useful
information by combing neutrosophical soft sets. Eventually a decision making approach is based on
neutrosophic soft sets.

In a new approach, Bera and Mahapatra [9] introduced the concept of cartesian product and
the neutrosophic soft sets in a new approach. Some properties of this principle were discussed and
checked with relevant examples from real life. Smarandache [10] for the first time initiated the
concept of neutrosophic set which is generalization of the intuitionistic fuzzy set (IFS), and
intuitionistic set (NS). Some related examples are presented. Peculiarities between NS and IFS are
underlined.

Maji [11] broadened the Smarandache analysis. The author used the idea of soft set
neutrosophic set and incorporated neutrosophic soft set. On neutrosophic soft set those meaning and

related operations were addressed.
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Bera and Mahapatra [12] developed topology formulation on a neutrosophic soft set (NSS).

This study studies the notion of neutrosophic soft interior, neutrosophic soft closure, neutrosophic
soft neighborhood, neutrosophic soft boundary, normal NSS and their basic properties.
Topology and topology for subspaces on the NSS are described with appropriate examples. It also
developed some related properties. In addition to this, the concept of separation axioms on
neutrosophic soft topological space was introduced along with investigation of several structural
features.

Khattak et al. [13] for the first time leaked out the idea of neutrosophic soft b-open set,
neutrosophic soft b-closed sets and their properties. Also the idea of neutrosophic soft b-
neighborhood and neutrosophic soft b-separation axioms in neutrosophic soft topological structures
are reflected. Later on the important results are discussed related to these newly defined
concepts with respect to soft points . The concept of neutrosophic soft b-separation axioms of
neutrosophic soft topological spaces is diffused in different results with respect to soft points.
Furthermore, properties of neutrosophic soft bT; -space (i=0, 1, 2, 3, 4) and some associations between
them are discussed.

C.G. Aras et al. [14] leaked out some basic notions of neutrosophic soft sets and redefined
some neutrosophic soft point concept. Later on the authors addressed some neutrosophic soft T;-
space and the relationships among them.

T. Y. Ozturk et al. [15] re-defined some operations on neutrosophic soft sets differently as

defined by others authors. The authors supported and defended their approach through interesting
examples. The authors further beautifully addressed different results with this new approach.
M Al-Tahan, B Davvaz [16] discussed a relationship between SVNS and neutrosophic X-structures
and study it. Moreover, the authors apply results to algebraic structures (hyper structures) and prove
that the results on neutrosophic X-substructure (sub hyper structure) of a given algebraic structure
(hyper structure) can be deduced from single valued neutrosophic algebraic structure (hyper
structure) and vice versa.

Adeleke et al. [17] studied refined neutrosophic rings, Substructures of refined neutrosophic
rings and their elementary properties and it is shown that every refined neutrosophic ring is a ring.
Adeleke et al. [18] studied refined neutrosophic ideals and refined neutrosophic homomorphism
along their elementary properties. Madeleine et al. [19] provided a connection between neutrosophic
N-structures and subtraction algebras. In this regard, the authors introduced the concept of
neutrosophic X-ideals in subtraction algebra. Moreover, the authors studied its properties and find
out a necessary and sufficient condition for a neutrosophic X-structure to be a neutrosophic X-ideal.
M. Parimala et al. [20] introduced the notion of neutrosophic aw-closed sets and study some of the
properties of neutrosophic aw-closed sets. Further, the authors investigated neutrosophic oww-
continuity, neutrosophic aw-irresoluteness, neutrosophic ctw connectedness and neutrosophic contra
aw continuity along with examples. Abdel-Basset et al. [21] proposed a powerful framework based
on neutrosophic sets to aid with patients with cancer. Abdel-Basset et al. [22] developed a novel
intelligent medical decision support model based on soft computing and IOT as the use of
neutrosophical sets decision-making. Abdel-Basset et al. [23] concentrated on the evaluation of
supply chain sustainability based on the two critical dimensions. The authors further added that the

first is the importance of evolution metrics based on economic, environmental and social aspect, and
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the second is the degree of difficulty of information gathering. The authors guaranteed that the aim
of this paper increase the accuracy of the evacuation. Abdel-Basset et al. [24] suggested that this article
proposed a hybrid combination between analytical hierarchical process (AHP) as an MCDM method
and neutrosophic theory to successfully detect and handle the uncertainty and inconsistency
challenges.

A. Mehmood et al. [26] introduced generalized neutrosophic separation axioms in neutrosophic soft
topological spaces. A. Mehmood et al. [27] discussed soft a-connectedness, soft a-dis-connectedness
and soft a-compact spaces in bi-polar soft topological spaces with respect to ordinary points. For

better understanding the authors provided suitable examples.

2. Preliminaries
In this section we now state certain useful definitions, theorems, and several existing results for
neutrosophic soft sets that we require in the next sections.

Definition2.1 [13] NSS on a father set (X)is characterized as:

(x, T ntophic (x), I gntophic (x), [F_sntophic (x):x € (X))
T: () — 10, 1]
LX) — 107,17,
aneutrosophic — F: (x) - ]0_‘ 1+[
,so that's it
0-<{T+I1+F}=<3*

Definition 2.2[10] let (X) be a father set, AP4"4™M¢tebe g get of all conditions, and L({(X)) denote the efficiency
set of (X). A pair (f, dP#¥meter)jg referred to as a soft set over(X'), wherefis a map given byf: dParameter — £((x)).
For ne dgperameter §(n) may be viewed as the set of softset elements (f, dP#"*™eteT) or as a set of n —estimated
the soft set components, i.e. (f, APaTametery = {(n, f(n) : n € gparameter f jvarameter _, £((x))}.

Definition 2.3 [7] Let (X) be a father set, AP*74™MeteT he 3 set of all conditions, and L({(X)) denote the efficiency

Set of(X'). A pair (f, dP#7@meter)ig referred to as a soft set over(X'), where fis a map given by: dParameter — L((X)).
Then a (NS)set(f, :I”amme”r)over (X)is a set defined by a set of valued functions signifying a mapping
dparameter -

L({X)),is referred to as the approximate (NS) function(f, dP47mete") In other words, the (NS) is a group of con
ditions of certain elements of the set L({X'))so it can be written as a set of ordered pairs:

(f, dparameter) = {((n, [[x, ’H‘f(x)(x), H'f(x)(x), lFf(x)(x): X € (X)]D ne .:Ipammewr},ObViously, 'ﬂ';(x)(x), Hf(x)(x), ]Ff(x)(x) €
[0,1]are membership of truth, membership of indeterminacy and membership of falsehoodf(n).Since the

supremum of eachT, [, F is 1, the inequality that 0~ < Tsyw + Iryw + Fyye < 3* is obvious.
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Definition 2.4 [5] let(}, d4Par@meter) be a(NSS) over the father set(X'). The complement of (f,dParameter) jg
signified(f, :[pammg“”)c and is defined as follows:
(G avarameter)® — (((m, [0, Ty pyon 1 = Uiy By & € ()] ): m € parameter)
It's clear that
((f dparameter)c)c — (f dparameter)_

Definition 2.5 [9] Let (f n) and (5, ) two (NSS) over a father(X). (f, n)is supposed to be NSSS of (g, n) if
Tim® < Toe® L@ S Iigme Fiayw 2 Fypyw, ¥ n € JPrametergy x e (X). 1t is signifies as Gn)c
@, n) .( n)is is said to be (NS) equal to (p,n) if (fn) is (NSSS) of (f,n) and (p,n) is NSSS of if

(fn).It is symbolizedas(f, n) = (p,n).

3. Neutrosophic Soft Points and Their Characteristics

Definition 3.1 Let(f;, 7)& (., n) be two (NSSS) over a fatherset(X)s.t.(f;, 1) # (f, 7). Then their union is

signifies as (f;, n)(f2, n) = (f3, n)&is defined as(fs, n) = {(n, % Ty @ Fyme, IFfg(x)("):x)
.y € Jparameter

Fﬁ(x)w = max|Ty, oy, T, 0,
Where,I L yw = max[ It e I o

\ Fryo = min[F o, Fry 0
Definition 3.2 Let(f;, n)&(fz, ) be two (NSSS) over the father set{X)s.t.(f1,7) # (f2,n). Then their
intersection is signifies as (f1,n) f1 (o, n) = (f3, n)&is defined as follows(fs,n) =

{((/n, [[x, T, @ Iy @) By @i (X )]D : ndz’“mm"’ter} where Tz (e = min['ll"fl(x)(x),’ll"fz(x)(x), Iz @ =

"”'"[ It y@» Iy @) Fryye = max []Ffl(xw)' Fr @

Definition 3.3 NSSet(f, fn) be a (NSS) over the father set (X) is said to be a null neutrosophic soft set
IT; @ =0, L yw = 0,F;yw = 1;,V e € n &Y x € (X). it is signifies as 0((x) »).

Definition3.4 NSS (f, ’VL) over the father set{X)It is said to be an absolute neutrosophical softness i
f']I'f(x)(x) =1, Hf(x)(”) =1, [Ff(x)(x) =0;,y eeEn&Y x €(X).

Itis signiﬁes as 1(<x>m).c1early, O((X) ‘n)c = 1((X) ‘n)&l(()w ‘n)c = 0((3{) n)-
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Definition 3.5 Let NSS((Y), .:Ip‘"am”“’r)be the family of all NS soft sets over the father set (Xyand

TC NSS((F)?), dp“mm“’t“’r).thenr is said to be aNS soft topology on 0)if:

D0y my Ly m) € T,

(2).The union of any number of NS soft sets in tbelongs to ,

(3).The intersection of a finite number of (NS) soft sets in in tbelongs to t.Then ((X), 7, gparameter) jg
said to be a (NSTS) over (X). Each member of T is said to be a NS soft open set.

Definition 3.6 Let ((35), g, gprarametery ha 4 NSTS over (7)&(?, :Ip‘"“meter) be a NSset over (X).Then
(f, dparameter) js supposed to be a NS closed set iff its complement is a NS open set.

Definition 3.7 LetNShe the family of all NS over father set(X) and x € (X)theNS Xpo IS
supposed to be a N point, for 0 <ab, ¢ < 1 and is defined as follows:x( apO® =

{(a, b, ¢) provided ¢y = x}

(0,0, 1)provided 4 * x}’ It is obvious that every (NS) is actually the union of its N points

Example 3.8 Suppose that (X) = {x,,%,} then N set A = {{x,0.1,0.3,0.5), (,, 0.5,0.4,0.7)}is the union

of N pointsz; , &2, Now we define the concept of NSpoints for NSsets.

.1,0.3,0.5) .5,0.4,0.7) "

Definition 3.9 Let NSS({X) )be the family of all N soft sets over the father set (X). Then NSS (% (ap,0))¢1s

called a NSpoint, for every xe(f),0<{a,b,c}< 1, e o gparameter - and is defined as

(a,b,0)providede =eAy =«

follows:x*® ) = .
(@0 ® {(a, b,¢c)providede #eAy #x

Definition 3.10 Suppose that the father set (X)is assumed to be

(X) = {x1, x,}& the set of conditions bydP*@mete = (¢ .} . Let us consider NSS (, gparameter) gyer

e, = {(x,,0.3,0.7,0.6), (x5, 0.4,0.3,0.8)}

e, = {{%1,0.40.6,08), (x,,0.3,0.7,0.2)) | 18 clear that

the father set (X) as follows:(f, dparameter) = {

€1
[* 1(0.3,0.7,0.6),

~ xezl
(f, dparameter)is the union of its NS points { . (040.608)

2(0.4,0.3,0.8)

€2
x 2(0.3,0.7,0.2).

rxel Hel = {(x4,0.3,0.7,0.6), (x,, 0,0,1)}
1(0.3,0.7,0.6) e, = {<x1: 0,0,1), (xz’ 0’0’1)}
_ e; = {{x1,0,0,1),(x,0,0,1)}
B [{ez = {(x,,0.4,0.6,0.8), (x,,0,0,1)}
_ [{el = {(x4,0,0,1), (x,, 0.4,0.3,0.8)}
e; = {(x1,0,0,1),(x,0,0,1)}
_[f er = {xq, 0,0,1),(x,0,0,1)}
h [{ez = {(#x,,0,0,1),(0.3,0.7,0.2)}

ez
x4 (0.4,0.6,0.8)
Where,

e1
X2 (0.3,0.7,0.6)

X

ez
2(0.3,0.7,0.2)
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Definition 3.11 Let(f, dp“mm“’t”)be a NSS over the father set(X).we say that x°y5) € (f, d”“mm“”)

read as belonging to the NSS (f, .:Ip‘"“m””) whenever a < 'ﬂ“f(x)(x),b < Hf(x)(x),c = [Ff(x)(x)-

Definition 3.12 Let £, o and xe/(a/‘b/‘c/) be two NSpoints. For the NS points Over father set(X), we
say that the NSpoints are distinct pointsx® ) M xe/(a/’b/’c/) = 03 gparametery. It is clear that x£° ()

and xe/(a/'b/'c/) are distinct NS points if and only if x > ¢ or x < ¢ or e/ =eore/ <e.

4. Neutrosophic Soft b-Separation Axioms
In this phase we define generalized neutrosophic soft separation axioms.
Definition 4.1 Let ((f ), T, dparametery he 5 NSTS over (X) & (f, Jparameter ) be a neutrosophic soft set

over (X).Then (fdrarameter ) js gsupposed to be a NSb-open if (f, gparameter ) ¢

et (imt ((f aeersmeter 1)) int (el (.47 ))) - and NS beclose if (F, aparameter ) 5
int (Cl ((f’ jparameter ))) Nl (in ((f, j[parameter )))

Definition 4.2 Let ((X), 7,dP4"@meteT) be a NSTS over(X) , and 28 (apo > ye/ (o /) OF

28 (apo < ye/(a/'b/'c/) areNSPoints. If there exist NSb open sets (f, dPaTameter ) & (g, qparameter gy ch that
£%p0 € (f’ dpa‘rameter)’ £% 50 M (g, dParametery — 0z gparametery O ye/ Wol.) € (g, grarametery

ye/(a/,b/,c/) r (f, C[parameter) = 0((7)’dparameter),Then ((Y}, T, C[parameter) is called a NSbO

Definition 4.3 Let ((X), 7, dP@r@meter) pe a NSTS over(X), and 2% @p0 > y,e/ (o0, orx’(gpe <
ye/(a/ o/,/) are NS points. If there exist NSh open sets(f, dParameter)& (g, qparameter .

] ~ /
xe(a,b,c) c (f, dparamete‘r)’xe(a'b‘c) n (g)’ dparameter) — 0((7)_dpammeter)orye (a/,b/,c/) c

(é’ dparameter) ,

ye/(a/,b/,c/) r (‘f, C[parameter) = 0(('f)'dparameter),Then ((Y}, T, C[parameter) is called a NSbl

Definition 4.4 Let ((X), 7, dP@r@metery pe a NSTSover(X) , and 2% @po) > ye/(a/'b 1)
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28 (apo < y,e/(a/’b/lc/)are NSpoints. if 3 NSb open sets (f, dPa79meter )& (g, gparameter)s ¢,

xe(a,b,c) I= (f’ dparameter) & %9/@/ olel) € (g' dparameter) & ('f} dparameter) n (g’), &Parameter) —

0((‘f)dparameter),Then ((XC), T, dparametery g called a NSh, space.

Example 4.5 Suppose that the father set (X)is assumed to be
(X) ={x1,%,} & the set of conditions by dP¥emeter = (e e} . Let us consider NS set

(f, .:Ip“mmet“’r)over the father set () & x& & x4 be

€2 €1
1(0.1,0.4,0.7)'x 1(0.2,0.5,0.6)’x 2(0.3,0.3,0.5) 2(0.4,0.4,0.4)

NS points. Then the famlly T= {0(<’f>,dparameter), 1((’f>,dparameter), (ﬁ’dparameter), (E, dparameter),
, (T:;’ dparameter)’ , (ﬂ’ dparameter), (f;,dparameter), (f;, dparameter)’ , (f‘_;’ dparameter), , (ﬂ;, &parameter)}, ,

where (ﬁ’dparameter) = x (f‘z"dparameter) = x©2 (g’&parameter) —

1(0.1,0.4,0.7)’ 1(0.2,0.5,0.6)’

x912(0.3,0.3,0.5)' (ﬁ’ dparameter) — (ﬁ' dparameter) u (E» dparameter)' (E'dparameter) — (ﬁ’ C{parameter) U
(T’;’dparameter)' (f‘e’" dparameter) — (E: dparameter) u (f;,dparameter), (f;'dparameter) — (ﬁ’ C{parameter) U
(f“z"dparameter) U (f;' dparameter)'

(g, dparameter) = (xe1 is a NSTSover the father set

(00). Thus ((7}, T, Jparametery he aNSTSover the father set (). Also ((35), T, parametery i NSh,

structure but it is not NSh,;because for NSpoints xell(o ((35), T, Jparametery not

ez
.1,0.4,0.7)'x 2(0.4,0.4,0.4)"

NSb;.
Example 4.6 Suppose that the father set (X)is assumed to be
) = {x,, x,}& the set of conditions bydP* @meter = fe, e,} . Let us consider NSset (f, dp“mm””) over the father

set (Ff)&xell(o &x%, be NSpoints. Then the family 7=

€2 €1
.1,0.4,0.7)’x 1(0.2,0.5,0.6)’x 2(0.3,0.3,0.5) 4,0.4,0.4)

{0(<,f>'dpammeter)' 1((,f)’dpammeter)’ (ﬁ' dparameter)' (E' dparameter) (f';’dparameter), (ﬁ, dparameter), (E, dparameter), (f“;, dparameter)

,(f;' dparameter)' (f‘;, dparameter)' (fl";’ dparameter)}” where(ﬂ, dparameter)xel dparameter) —

1(0.1,0.4,0.7)’ (2
x821(°'2'°‘5'°'6)’(f§’dpammeter) = %%203,03,05) (F,, dparameter) — %%2(0.40.4,0.4) (5, gparameter) — (f| gparameter)
(,, dparameter) (. gparameter) — (f| jqparameter)  (f, qparameter) (f7 jparameter) — (f, jparameter)

(s, dparameter) (fg, dparameter) = (f, gparameter) y (f, qparameter) (§, jparameter) — (f, jparameter)

(fa, dparameter), (f1o, dparameter) = (fy, qparameter) y (f,, qparameter), (f;, qparameter) = (f;, qparameter) y

(f;,dparameter) u (g’dparameter)’ (f’l‘;’dparameter) — (f“l”dparameter) U (f’;‘dparameter) U
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(ﬂ’ dparameter)’ (f’l‘;’dparameter) — (E‘dparameter) u (f;'dparameter) U (ﬂ'dparameter)' (f’l‘;'dparameter) —

(ﬂ’dparameter) u (f;’dparameter) u (ﬂ‘ dparameter) u (fl";‘dparameter) —

is a NSTSover the father set (X). Thus ((FJZ), T, parameter

e ] e
{x 1(0.1,0.4,0.7)'x 1(0.2,0.5,0.6)‘x 2(0.3,0.3,0.5),x922(0_40_40_4)}

be a(NSTS) over the father set (X0). Also ((FfC’), T, qparametery js NSh, structure.xell(o ((7), T,

7]
.1,0.4,0.7)'x 2(0.4,0.4,0.4)"

dparameter) not NSbZ
Theorem 4.7 Let ((X), 7, AParametery pe a(NSTS) over the father set{X). Then ((X), T, APa7@meter) e 3 NSh,
structure if feach NSpointis a NS b-closed set.

Proof. Let ((X), 7, 4P97ameter) be a NSTSover the father set{X). (% @po)» :Ipamm"'ter)be an arbitrary NSpoint.We

establish (€ (g 5,0, dP474MetT) is a N soft b-open set. Let(y,e/(a/‘b/'c/),:Ipamm"'ter) € (%8 (gp,0, dPAT4Mmee) Then
. / / /
either (ye (a/,b/,c/)’ :[parameter) - (xe(a,b,c)' _,_{parameter)m, (ye (a/‘b/'c/)'dparameter) < (ye (a/‘b/'c/)’dparameter) or
e/ Jparameter) o o ( e dparameter) e/ Jparameter ) o e/ Jparameter

Y (oY X" (abo) Or\Y" (o/ 0/ /Yy Y (Y .
This means that (ye/ (@Y d””mmem) & (268 (g p,0), dPATAMeLeT) are mutually exclusive NSpoints.
Thusx >y orx <y ore/ =eore/ <eorx>>y or x <<y or e/ >> e or e/ << e. Since({(X), r, parameter)
be a NSb; structure, Ja NSb-open set (g, dreremetery  go  that (yﬁ/ (W c/),d”“mme”r) €
(g’ C[parameter)&(xe(a’b'c)' dparameter) n ng’ C[parameter) — 0(<,f)’dpammeter). Since,(xe(a,b,c), dparameter) n
(g, gparametery — 0((Y>'dparameter)_ So (ye/(a/ o C/)“,:[parameter) € (g, dparametery (xe(a’b,c)’dparameter)_ Thus

(28 (@ p,0), dPAT@MELET )i @ NSb-open set, i.e., (x€ (g5, dP4T9™ET )is a NSb-closed set. Suppose that each NSpoint

(28 (@ p,0), dPOT@meLeT )ig o NSb-closed set.Then (xe(u,b_c),.:lp“mmet”)cis a NSb-open set. Let (€0, dPerameter) n
e/ Jparameter) — o, _ Th e/ Jparameter) ¢
Y (a/,b/,c/)’ = ((x)'dparameter)_ us \y (a/,b/,c/)’
(xe(a'b'c),dparameter)c&(xe(a'b'c)’dparameter) n (xe(a‘b‘c)’dparameter)c _ O(('X‘)’dparameter). So ((35), T,dparameter) be a
NSb-b, space.

Theorem 4.8 Let ((X), 7, dParameter) e a (NSTS)over the father set(X). Then ((X), 7, dparametery g NS-

byspace if f for distinct NS points (xe(a‘b‘c),:Ip“mm"’ter)&(y,e/(a/ o/ c/),dp“mmeter), there exists a NSb-open set

(f’ dparameter) Containing 3 but not (’y’E/(a/ o c/)’dpammeter) s.t. (y’E/(u/ o c/), dvarameter) ¢ (i dparameter) .
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Proof Let(x®(,p,, dPeTameter) > (yf"/(a/ ol /) :lp‘"am”") be two NSpoints in NSbT, space. Then 3 disjoint
NSopen sets (T' dparameter)&(;‘ dparameter)sl t. (xe(a,b,c)' dparameter) 1= (T‘ dparameter)& (y’E/(a/,b/‘c/)' dparamete‘r) €
(a’ dparameter). Since (xe(a,b,c)' dparameter) n (yﬁ/(a/,b/,c/)' dparameter) — 0((7)’dpammeter)&
- - / -
(f, dparameter) n (g’ L_[parameter) — 0(<Y>‘dpammeter)_ (y)e (a/'b/'c/)'dparameter) ¢ (f, dparameter) =
(%8/((]/,5/,(/)’ L_[parameter) ¢ (i dparameter). Next suppose that, (xe(u’b’c)' dparameter) = (y’e/(a/,b/,c/)’ dparamete‘r) ,da
NSbh open set (i dparameter)containing (xe(a’b’c)' dparameter) but not (y)e/(a/ o c/)' dpurameter) S.t. (y)e/(a/ o c/), dparamete‘r) ¢
=< C - =< C
(f dparameter) that is (f dparameter)g(f gvarameter)”  are mutually exclusiveNShopen sets supposing
(xe(a,b,c)' dparameter)& (y’E/(a/ o C/), dparameter)in turn.

Theorem 4.9 Let ((X), 7, 4Pa7ameter) he a NSTS over the father set{X). Then ((X), 7, AParametery jsNg b-
Tyspace if every NS point (xe(a'b'c),:[”“mmet") € (f, .:I”“mmet") € ((Pf), T, :[pamm"'t"). If there exists a NSb open
set (g' dparameter)s_ t. (xe(abc)' dparameter) € (g)’ dparameter) c W c (f' dparameter)'Then ((3(’), T,

grarametery a NSh, space.

Pl‘OOf. Suppose (xe(a’b'c),dparamEter) il (’ye/(a/ o/ C/)’ C[parameter) = 0((7)’5parameter). Since ((’f), T, dparameter) is
NSb; space. (xe(a,b,c),d”“mmet”)&(ge/(a/b/ c/),.:l”“mmete’) areNS b close sets in ({X), t, dParameter) Then

(xe(a'b'c)':[parameter) € ((y_e/(u/ o C/)'\,_{pa‘rameter))C e ((35)’ T, dparameter) . Thus3a NSb open set (gﬁ dparameter) e
(Cf)' T, :[parameter)s_tl (xe(ab o dparameter) = (g’ dparameter) c (a’ dparameter) c
((ye/(a/’b/'c/)':[parameter))c_so we have (y’e/(u/,b/,c/)' dparameter) 1= (a’ dparameter)&

(g, dparametery n ((E, :I”‘”‘”""""))C = 0(<Y)dparameter), i.e. ((7), T, qparameter) g q NS soft NSb,space.

5. Characterization of other NS b-Separation Axioms

Definition 5.1. Let ((7}, T, qparameter) he g NSTS over the father set 0. (f, :[pammet") be a NShclosed set and
(28 (g p,0), dPATameteT) [ (§, gparameter’) = 0@y aparametery. If NS b-open sets
(G, dparameter)g (G- gparameter)g ¢ (xe . gparameter) ¢ (z; gparameter (f gparameter) c

(g‘;r ‘:[parameter)&(xe(a,b,c); :[parameter) m (%; dparameter) = 0((5(')Idparameter) ’ then ((7), T, C[parameter) is called
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a NS b-regular space. ((FJ?), T, gparameter) jgs said to be NShsspace, if is both a NSregular and NSb, space.
Theorem 5.2. Let ((7), T, gparametery ho g NSTSover the father set (Y. ((F)‘C'), 7, gparametery ig goftb-T; spaceif f
for every (xe(a’b’()' dparameter) € (f, dparameter)‘ t.e, (;‘ dpa'rameter) e ( (FfC/) , T, Jparameter )
s.t. (xe(a’blc)’dparameter) € (5‘ dparameter) c W c (f' dparameter)_

Proof. Let ((X), 7, AParameter js NSh,space

& (° g 5,0 APATAMeter) € (F, dparameter g ((X),, dparameter) Since ((X), T, dPerametery js NSNST; space for
the NS point(x® ), dPAT4meteT )& b-closed set (f, dp““""“’t”)c, 3(g,, dparameteryg (g- Jparametery gt
(xe(a,b,c)'dparamgter) € G, gparametery (f' dparameter)c c (G, dparameter)&(jg_‘{‘ gparametery n () Jparametery —
0y gparameter) - Then we have(x° g, dPT¥mEteT) € (G, dPerameter) ¢ (g, gparameter)e c (f, gperameter)_ Since
(%' gparameteryc N Shelosed set.W c (%, Jparameteryc.

Conversely, let (x°(p,, dPAT4MeeT) 0 (FE, gparameter) — 0(@)dpammeter)&(}~[ ,dparameter) e a NSh closed set.
(28 (o, dPETAmELeT) o (FF, dParameter)® & from the condition of the theorem, wehave (x€ (g, dPOTaMeter) €
(g, dparametery W c (ﬁ, dparameter)c Thus (xe(a,b,c)' dpa‘rameter) €

(g, dparameter) ([, gparameter) ¢ (G qparameter)eg,(g, dparameter) p (7 qParameter)e = 0, sparametery. S0 (X, T,
Jrarametery jg NSh.space.

Definition 5.3. Let ((FJ‘CJ), T, qparameter)y he g NSTSover the father set {XCY . This space is a NSnormal space, if for
every pair of disjoint NSb closed sets (f,dParameter)g(f, qparameter) 3 disjoint NSb open sets
(gm dparameter)&(gz’ dparameter)sl t. (Tl: dparameter) c (gl' dparameter)&(fz, dparameter) c (g}z, dparameter)_

((FJ‘CJ), T, gparametery g said to be a NShyspaceif it is both a NSnormal and NSb, space.

Theorem 5.4. Let ((X), 7, APa7@meter) be 3 NSTSover the father set {X) . This spaceisa NS bT, space &, for each
NS b closed set (f, dpammet”)and NSbopen set (g, AP#rametery with (f, dp“mm””) C (g, dparameter) 33 NShopen
set (D, dparameter))s ¢ (§, qparameter)) c (P, qparameter) c W c (g, dparametery

Proof. Let ( ¢y, t, gparameter ) be a NS b, over the father set 0. & let (f, .:[pammeter) c
(g, dparameter) Then (g, Parameter)c ig is a NSb closed set and (f, dParameter)) n (g, gparameter) — 0y, qparametery.
Since(X), T, AParametery he o NS b, space, ANS b-open sets (D,, dparameter)& (D, gparameterg ¢ (§, gparameter) ¢
(D, dparameter) (7 gparameteryc ¢ (,, qparameter)g (P, gparameter)  (,, qparameter) = 0y goarametery.  Thus
(f, dparameter) c (P, , gparameter)) c (P, dparameter)c c (g, dparameter) (3, dparameter)cis a NS b closed set and

(T)l'dparameter) c (T)Z'dparameter)c' So (f' dparameter) c (ﬁl,dparameter) c (ﬁlldparameter) c (g)' dparameter)_
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Conversely, let (fj,dparameter)g(f, gparameter) pe two disjoint NSb closed sets. Then (fj,dparameter) c
(fzr :Ip‘"amet”)c.From the condition of theorem, there exists a NS b open set(D, dparameter) s ¢ (f;, qparameter)) ¢
(D, gparameter)) W c (fp, dparameter)®  Thys (P, dparameter)g (P, qrarameter)® are NSh open sets
and (f;, dperameter c (f, dparameter)c . (F, dparameter) W” &(D, gparameter) &WC _
0 graramery.

((X), 7, gparametery be a NS b, space

6. Monotonous behavior of NS b-Separation Axioms

Theorem 6.1. Let (X°"%,%,d) be NSST such that it is NSb Hausdorff space and (Y°"*,&,d) be any NSST.
Let(#,8):(X°"%,%,d) — (Y"?,5,0) be a soft fuction such that it is soft monotone and continuous. Then
(Y &, ) is also of characteristics of NSh Hausdorfness.

Proof:. Suppose (xe(a_b_c),dp”mme”r)l, (xe(u,b,c),dp”mme”r)z € X°"% such that either (2,0, :[pammet")l >

(xe(a'b'c),:[p“mm””)zor(xe(a_b_c),:{pamm””)l < (xe(a'b'c),:[p“mmet")z. Since (f,0) is soft monotone. Let us

suppose the monotonically increasing case. So, (%° (@po) dpammet”)l >
ﬁ(xe(a'b'()’dparameter)zOT‘(xe(a_b_c), dparameter)l < #(xe(a'b'c)'dparameter)z implies that ’ﬁ(xe(a'b'()’dparameter)l >
F(x2 Jorfee,, ., gparameter) < LIC gparameter) respectively. Suppose
(y)e/ (a/,b/,c/)' dparameter)l , (ye/(a/'b/'c/)’ dparameter)z g yerip such that (y’e/(a/,b/,c/)' dparameter)l =

e/ parameter e/ parameter e/ parameter e/ parameter
(’é’v (/) d or (%° (o /1yt ) <% (Wp.oyd , So, (¢ (@ p/ /4 >

2 1

/ / / .
(y)é’ (u/'b/’c/)' dparameter)z or (/y)t’ (u/'b/'c/)' dparameter)l < (/y)t’ (a/’b/‘c/)’dparameter)z respectlvely Such that

/ t _ / t _ . ; .
(,y)e (a/'b/'c/)’dparame er) = f(xe(u'b'c)'dparameter)1, (y,e (a/'b/’c/),.:[parame er)z — f(xe(a’b’c),dpammeter)z-SlnCe, (Xeri®, T, 9) is

NSb Hausdorff space so there exists mutually disjoint NS b-open sets (#,,0) and (#,,d) € (X°"%?,%,9) =

#({(#4,0)) and #({#,, 3)) € (Y, §, ). We claim that$ ((#,,0)) N §({#,,0)) = O((Y)I;;;mefer). Otherwise

#(('I&L 9)) n #((kz» 9)) # 0((f>’aAp::lmeteT) . Suppose E| (tQ//(a//,b//,c//)J dparameter)l € f’((kl, a)) n fﬁ'((/&z, 7)) =
(f"’// 11l ol ﬂp“mmmr) € f({#1,00)& (te// :Ip‘"am"’ter) € #({#,,0))
(o// /1 /1) L 1 (o/ /1 /1) . 2,0)),

(te//(a//,b//,c//)' :[parameter)l € #({#4,0)),# is soft one — one = 3 (te//(u//lb//’c//)'dparameter)z € (#,,0)s.t.
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e/l parameter — ( e/l parameter ) e/l parameter)
(’t (ol /1 /1) )1 # (f (/! /) )2 .(f (ol /1) L€ F({(#£7,0)) =
3 (te// dparameter) € (/k a) s.t (te// dparameter) — 757. ((te// dparameter) ) =
(a//,b//,c//)' 3 2 L (a//,b//,c//)' 1 (a//,b//,c//)' 3
# ((t E//(a//_b//,c//): :I”‘"‘"””")z) =4 ((f e//(a//,b//,c//).d”““""“”)3) Since, § is soft one — one =

/! /! 1/
(te (a//'b//‘c//)’dparameter) =(;t.e (a//'b//‘c//)‘dparameter) =>(te (a//’b//‘c//)'dparameter) e

2 3 2

B, O, (£ (101,00, 7T € (g, 00) = (£ (gt ) APTOET) € (G, 0)) T $((h2,9)). This
is contradiction because {(#,0) 0\ {#,,d) = 0((}’)'dparameter)- 50, $#({(#q,0)) N $({(#,,0)) =

(2 (a0, PPN > (2, dPOTAMELET) o
(2 G, APUTAMEEET) < (1 o dPOTOMEEET)

0((xy,gparameter). Finally, (2 (@, APETEmET) 3 f ((xe (a‘b‘c),.:[parameter)z) p ( (*enn dparameter)l) N
or # ((xe . dparameter)l) <# ((xe(a’b’c)‘ dparameter)z)

= # ((xe(a,b,c)! dparameter)l) * # ((xe(a,b,c)' dparameter)z)

Given a pair of points

e/ parameter) ( e/ parameter)
(% (o /ey Y (ol

i /
crip e parameter
1, 5 eEY El (/y» (a/,h/,c/)'d ) *

1

(/ye/(a/b/ C/),.:Ip‘"am“’ter) We are able to find out mutually exclusive NSb open sets #({#4,0)),#({#,,0)) €
B 2

(Yr# %, 0) st (y,e/(a/'b/'c/),:Ipamm”er)l € $({£4,0)), (ye/(a/’b/lc/),:Ip“mmeter)z € #({#,,0)). this proves that

(Yeri#, &, 0) is NSb Husdorff space.

Theorem 6.2. Let(X ", T, 0) be NSST and (Y, &, d) be an-other NSST which satisfies one more condition
of NSb Hausdorffness.Let (f,0) : (X%, %, 0) — (Y°"#,& d) be a soft fuction s.t. it is soft monotone and
continuous. Then (X", ¥, 3) is also of characteristics of NSb Hausdorfness.

Proof: Suppose (xe(a'b'c), d”amme“”r)l, (xe(a'b'c), d”ammet"’r)z € X" such that either (xe(arb,c), :Ip‘"“met”)l >
(xe(a_b_c),dp”mmewr)z or(x° @b, dpamm”er)l(xe (@b dpamm”er)zLet us suppose the NS monotonically

parameter

increasing case. So, (xe(a_b_c),dpamme“"r)l > (xe @poyd parameter)1 <

)2 or(xe(a,b,(), q

(xe(a'b'c)’dparameter)z implies that f((xe(a,b,c)f dparameter)l) >
’ﬁ((xe(a,b&)r dparameter)z )Or’ﬁ((xe(a,b,c)' dparameter)l) <

’ﬁ((xe(a,b,c)r C[parameter)z ) respectively. Suppose (ye/(ﬂ/’b/'c/)‘ dparameter)l ) (ye/(a/‘b/,(/)‘ dparameter)z € yorip

such that (ye/(u/’b/'c/)’ dparameter)l > (y’e/(u/,b/,c/)' dparameter)z or (yfz/(a/‘b/,c/)'\,__[parameter)1 <
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e/ parameter ( e/ parameter e/ parameter) ( e/ parameter
(’éﬁ (/) d , . So, (¢ (@ pl /4 . > %" (o)t , ol (/) 1<

respectively such that (yf"/(a/ o/ c/),.:l”‘"‘""ef‘l’r) =

e/ dparameter)
(’éﬁ (o/ 0/ /Y )

2

/
#((xe(a,b,c)' dparameter)l)' (ye (/Y dparameter)z - #((xe(a,b,c)' dparameter)z)sl t. (xe(a,b,c)' dparameter)l =
f_l('g’l) and (xe(a,b,c): dparameter)z —

— / . / / i i
f 1((y,e (a/'b/’c/)’dparameter)z)_ since (ye (a/'b/'c/)'dparameter)l , (y)e (a/,b/,c/)’ :[Parameter)z € Y% but (YC/V"LW' 51:' 6)

is NSb Hausdorff space. So according to definition (ye/(a/b/ c/),d”ammerer) >
T 1

(,y)e/(a/ o ) dparameter) or (’y’e/(a/ oy dparameter) < (y)e/(a/ oy dparamete‘r) . There definitely exists NS b-

2 1 2

open sets (#,,0) and (#,,0) €(Y°"#,%,0) such that (ye/(a/b/c/),dpaT“mEter) € (#£,,0) and
b 1

(yf"/(u/ o, o/y .:[p“mm””) € (#%,,0) and these two NS b-open sets are guaranteedly mutually exclusive because
o 2

the possibility of one rules out the possibility of other. Since #71({#£4,9)) and #~1({(#,, 3)) are NS open in

(X, T, 0). Now, =1 ({1, 0)) P 72 (o1, 9)) = #72 ({1, 0) T (£, 0)) = $72(B) =

O Gy rarametery and. (' g1, AP ) (€ Ly, 0) = (9 0y APTEET) ) € (1A, 00)

(xe(a'b'c)’dparameter)l I= (<&1’ a)) , (/y)e/(a/'b/’c/)' dparameter)z = (/&2, a) = f_l((y’e/(a/,b/,c/)’ dparameter)z) €

#71((#,,0)) implies that (xe(u,b,c), :17”‘"‘7”"9“”)2 € ({#,,0)). We see that ithas been shown for every pair of distinct
points of X°"%, there suppose disjoint NS b-open sets namely, #71((£,,8)) and #71({#£,,0)) belong to
(Xe™#,%,0) such that (xe(u_b,c),.:lp“mmet”)l € $#71((#,,0)) and (xe(a,blc),dp“mmet")z € $71((#,,0))
Accordingly, NSST is NS b Hausdorff space.

Theorem 6.3. Let(X(°"#, ¥, d) be NSST and (Y°"*#,E, d) be an-other NSST.Let(#, 3){X°"*%?,Z, ) — (Y°"#,&,9)

be a soft mapping such that it is continuous mapping. Let (Y°"%,%,d)is NSb Hausdorff space Then it is
guaranteed that {((xe(a,b,c)' dparameter)’ (y’e/(a/,b/,c/)' dparameter)) . # ((xe(a,b,c)' dparameter)) —
# ((ye/(u/’b/'c/),:I”“mmeter))} is a NSb closed sub-set of (X", %, d) X (X°"?, %, d).

Proof: Given that(X°"*#,%,d) be NSST and (Y°"*”,§,d) be an-other NSST.Let(#, 8){ X", %, d) — (Y°"?,§,3)

be a soft mapping such that it is  continuous mapping. (Y°"*,¥,d)is NSb Hausdorff space Then we

will prove that {((xe(u,b,c): dparameter)' (/y)E/(a/,b/,c/)' dparameter)) . # ((xe(u‘b‘c)’ dparameter)) —

Arif Mehmood, Wadood Ullah, Said Broumi, Muhammad Imran Khan, Humera Qureshi, Muhammad Ibrar Abbas, Humaira
Kalsoom and Fawad Nadeem, Neutrosophic Soft Structures



Neutrosophic Sets and Systems, Vol. 33, 2020 37

# ((ye’ (a/_b,lc,),dpammefer))} is a NSb closed sub-set of (X°"#,%,) x (Y*"*#,%,d). Equavilintly, we will prove
that {((xe(a'b'c)’ dparameter)’ (yJE/(u/,b/,c/)' dparamete‘r)) ) ((xe(a,b,c)' dparameter)) _ (y’E/(u/,b/,c/)‘ dparameter)}c < NS
b-open sub-set of (X°%,%,0)x (X°%,%,0) . Let ((xe (b0, dPATAMELeT ) (ye/(a/'b/'c/),:Ipammet")) €
{((xe(a'b'c)’ dparameter)’ (ye/(u/'b/’d)‘ dparameter)) with (xe(a'b'c)‘ dpa'rameter) N

(,g)e/ (W) dparameter) - ((xe(a‘b‘c)‘ dparameter)) -

P (( ¥ iy dparameter))}c or ((xe R N (N dpu‘rameter)) c

{((xe(a’b’c), dparameter)’ (/y”E/(a/,b/,t/)' dparameter)) with (xe(u'b'c)' dparamerer) <

( %8/(a/,b/,c/)' dpammeter) » ((xe(a_b_c), dpammeter)) <4 (( %e/(a/,b/,c/)' dpammeter))}c Then,

e ((xe(a’b’c)' dparameter)) = # <(y)e/(a/'b/'c/)’dparameter)) or <# ((xe(u'b'c)' dparameter)) <

£ ((yﬁ/ (a/’b/'c/),:[p“mm””)) accordingly. Since, (Y°"*#,§,0) is NSb Hausdorff space. Definitely,

15‘((x"’(a_b_c),dpamm””)),15‘((y,e/(a/'b/’c/),:{pamm”er)) are points of (Y°"#,&,d), there exists NS b-open sets

(G,0),{#,0) € (Y# &, d) such that # ((xe(u_b_c), .:lp“mmet”)) € (G, 0)&4# ((xe(a,blc), .:[p‘"“meter)) € (#,0) provided

(G,0) D (£,0) = 0(@)_&;;;"”#)1,. Since, (#,0) is soft continuous, #71({G, )& #~1({#,0) are NS b-open sets in
(X°r#,%,8) supposing (x°(p,q, PA74MeT) and (y,e/(u/'b/’c/),dpammet”) respectively and so #71({(G,d) x
#1(H, 0) is basic NS b-open set in (X ,Z,0) X (X%, Z,0) containing
((xe (ap,0, dPaTameter), ( ye ety dparameter))_ Since (G, 9) A (#£,0) = 0(<7)’d;::meter)y, itis clear by the definition
of {((xe (a0, dPTAmEteT) ( ¥ oy dpammeter)) # ((xe w50 dpammeter)) — ¢ (( ¥ oy dpammeter))} that
(571G, 0%~ (0 A {( (22 an ), (! (0, ) ) ) =

# ((ye/(u/lb,_c/),avammefer))} = 0 gparameter), that is §71((G,0) x $7'((,0) €

c

{((xe(a,b,C)r dparameter), (y)e/ (a/,b/,c/)’ dparameter)) . f ((xe(a,b,c)r dparameter)) = ;bl ((lyﬁ/(u/,b/,c/)' dparameter))}

Hence, {((xe(u,b,c): dparameter)’ (y)e/(u/'b/‘c/)' dparameter)) . f ((xe(a,b,c): dparameter)) —
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c
137. ((y)e/(a/‘b/'c/)’dparameter))} implies that {((xe(a,b,c)' dparameter)' (y’E/(q/,b/,c/)' dparameter)) . 1§7' ((xe(a,b,c)' dparameter)) —

¥ ((%e/(a/_b/,(/),ﬂpammeter))}is NS b-closed.

7. Mixed NS b-Separation Axioms
Theorem 7.1. Let{X°"*#,¥,d) be (NSSTS) and (Y°"#,§,d) be an-other (NSSTS). Let(f,d):(X°",%,9) —

(Yer#,&,0) be NSb open mapping such that it is onto. If the soft set

{((xe(a,b,c)' dparameter)’ (ye/(u/'b/’c/)‘ dparameter)) . 757. ((xe(a,b,c)' dparameter)) — # ((yﬁ/(a/,b/‘c/)' dparameter))} is NS
b-closed in (X%, %, d) x (Y%, §, d), then (X", T, d) will behave as NSh Hausdorff space.

Proof:  Suppose # ((xe(a_b'c), :{pamm””)) ,f(y) be two points of Y%  such that
cither # ((xe . dparameter)) ) (( ye/(a/’b/’(/)' dparameter)) or <4 ((xe(a‘b‘c), dparameter)) <
P ((ye/(a/'b/'c/)’ dparameter)) Then ((xe (a0 dPaTamEteT), ( ue! Wy dparameter)) ¢

{(( 28 g APATAMELET), ( ue! el dparameter)) with (2€ (), dPATameter) >

(%e/(a/'b/'c/)’ dparameter) - (( P dparameter)) -

# ((ye/(a/’b/'c/)' :[parameter))} or ((xe (a0, dPETamEteT) ( ue! Wlely dparameter)) ¢

{((xe (a0 dPaTameter). ( y)E/(a/,b/,c/)' dparameter)) with (2 g0, dPOTEmeter <

( %e/(a/'b/'c/)’ dparameter) # (( 2% an o dparameter)) <# (( ye/(a/‘b/’c/)’ dparameter))}, that is

((xe (a0, dPETamEter) ( ue! ey dparameter)) c

{(( 28 g APATAMELET), ( y’e/(u/,b/,c/)’ dparameter)) with (2 g0, dPOTameter) >

( yE/(a/,b/,c/)' dparamete‘r) - (( £ 0. dparameter)) -

P (( ¥ iy dparameter))}c or ((xe anor P, (4 dparameter)) c

{(( X€ (g1 APOTAMELET), ( o (Walsly dparameter)) with (° (g o), dPaTameter) <

(y)e/ (W) dparameter) f ((xe(a,b,c)’ dparameter)) <
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c

$ ((y)e/(a/’b/'c/)’dparameter))} .Since, ((xe(a'b'c)' dparameter)' (y’E/(u/,b/,c/)‘ dparameter)) €
{(xe(a'b'c)’ dparameter’ye/(a/'b/’c/)' dparameter) with (xe(a'b'c)‘ dparameter) N

(ye/(a/'b/’c/)’ dparameter) f ((xe(a'b'c)‘ dparameter)) -

P (( ¥ iy dparameter))}c or ((xe R N (N dpu‘rameter)) c
{((xe(a'b'c)’ dparameter)’ (ye/(u/'b/’d)‘ dparameter)) with (xe(a'b'c)‘ dpa'rameter) <

c

(,g)e/(a/’b/'c/)’ dparameter) f ((xe(a,b,c)' dparameter)) <# ((%e/(a/‘b/’c/)'dpurameter))} is soft in {(X°% F,d) x
(Yer# %, 0), then ANS b — open sets

(G, ) and (#,d) in (X%, T, d)s.t. <(xe(u'b’c)' gparameter) (y)e/(a/’b/’c/)' dparameter)) (I%E/(a/,h/,c/)' dparameter) c
(G,8) x (£ 3) e {((xe (a0, dPATAmEtET). ( ye/(a/'b/’t/)' dparameter)) with (2 g0, dPOTEmeter) >

( y’E/(a/,b/,c/)' dparamete‘r) f (( £ (ap0) dparameter)) -

e ((ye/(a/'b/'c/)’dparameter))}c or <(xe(u'b’c)' gparameter) (y)e/(a/’b/’c/)' dparameter)) €(G,0) x (#£,0) e
{((xe(a'b'c)' dparameter)' (ye/(a/'b/x/)’ C[parameter)) with (xe(a’b’c)’ dparameter) <

(’%e/(a/,b/_c/)»dpammemr):# ((xe(a,b.c)'dpammﬁer)) <f ((%e/(a/,b/,c/)»:Ip“mmeter))}c. Then, since # is NS b-open,
#(G,0) ) and #({%,0)) are NS b-open sets in (Y°"#,§,0) containing # ((xe(a,b,c):dpamm”er)) and
#<(ye/(a/'b/'c/)’ dparameter)) respectively,and #((G,9) ) N#({#,0)) = 0(@);:;1,"“”) otherwise #({(G,d) ) x
$C(,00) B {( (2% 00, 8P, Ywith (2° .0, AP24mET) >

(y)e/ (a/'b/'c/)’ dparameter) . # ((xe(a'b'c)' dparameter)) -
e Jparameter e/ Jparameter
F)or [ ((%°@po ) (% (o)) ¢
{((xe(a,b,C)r dparameter), (y’e/(a/,b/,c/)’ dparameter)) with (xe(a,b,c)' dparameter) <

(y)e/ (Wl Y dparameter) f ((xe(u'b'c)' dparameter)) <4 (("’/’6/((1/ o ) dparameter))} = 0(<’f)‘dparameter). It follows that

(Yeri#, &, 0) is NSb Hausdorff space.
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Theorem 7.2. Let{(X*"*?, T, ) be a NS second countable space then it is guaranteed that every family
of non-empty dis-joint NS b-open subsets of a NS second countable space (X°"*#,¥,0) is NSb
countable.

Proof: Given that (X°"#,Z, d) be a NS second countable space.

Then, 3 a NS countable baseI8 = (B, B?, B3, B, .....B™:n € N)for (X°"#,%,0). Let (C,d)be a family
of non-vacuous mutually exclusive NS b-open sub-sets of(X*"*#,¥,d). Then, for each (#,d) of in
(C,0)3 a soft B® € W in such a way thatB™ € (f,0). Let us attach with(#,d), the smallest positive
interger n such thatB™ € (#,d). Since the candidates of (C, d) are mutully exclusive because of this
behavior distinct candidates will be associated with distinct positive integers. Now, if we put the
elements of (C, 3) in order so that the order is increasing relative to the positive integers associated
with them, we obtain a sequence of of candidates of (C, ). This verifies that (C, d) is NS countable.
Theorem 7.3. Let (X°"”,%,d) be a NS second countable space and let (#,d) be NS uncountable suset
of(X°"?,%,d). Then, at least one point of (£, d) is a soft limit point of(#, ).

Proof: Let® = (By, By, B3, By, ..... Byin € N) for (X°7%#,%,d) Let, if possible, no point of (#,0) be a soft
limitpoint of (f,0).Then, for each (x"’(a,b,c), gparameter) e (£ 9)3INSh — open set

(o, 6)(xe (a'b'()’dparameter)such that(xe(a'b'c),.:l”“mme“”) € (p, 6)(xe (pondParameter) and

(P, 0) (e o aparameter) A (#,0) = {(°(gpo, dPAT9mee)} . Since W is soft base IBr (e parametery € MW such
that  (x8(gp,0, dPATOmeteT) € B (e o perameter) € (P, 0) (ye,  aparameter). Therefore, By e . - parameter N{g 0)e
{p, a)(xe(a'b'()’dparameter) N{$,0)= {(x"’(a,b,c), .:lp“mmet")}. More —

over,if (x"’(a_b_c),dpammet”)land (xe(a'b_c),dpamme“’r)z be any two NS points such that (x¢ (a,brc),d”“”‘met”)l #
(xe(a'b'c),:[”“mme‘")z which means either (x¢ (arbrc),dpammet”)l > (28 (4 p,0), dPATameter) or

2

(xe(a'b'c)':[parameter)l < (xe(a'b’c)’dparameter)z then Ean(xe

(u'b}c)’dparameter)l and Bn (xe(a’b’c)‘dparameter)z in W such that

Bn(xe(a'bvc),.:[l’aram”er)l ﬁ <f' a) = {(xe(ﬂ.b.C)' dparameter)l} and Bn(xe(a'b'()‘:[parameter)z ﬁ (”ﬁ: a) = {(xe(a,b,c)r dparamEter)z} .

Now, (2°@p0» dp‘”“met‘”)l # (2 @0y d”amm“”)z which  guarantees that {(xe (ab,0) .:{p“mm””)l} *
{(xe(a'b'c)' dparameter)z} which =
Bn(xe(a'bvc)’dparameter)l ﬁ <#r a) * Bn(xe(a'b'c)'dparameter)z ﬁ (f, a)Wthh lmlplles Bn(xe(a'b'()‘dparameter)l *

Bn(xe( o dparameter) - Thus, 3 a one to one soft correspondence of (#3d) on to
a,b,c)” 2

{Bn(xe( oo dparameter):(xe(a_b_c),dparameter) € (f, a)}. Now, (#,0) being NS uncountableit follows that
{Bn(xe (ap g dParameter)’ (xe(a,b,c),dparameter) € (#, 6)} is NS uncountable.But,this is purely a contradiction, since

{Bn(xe (g dparameter)! (%° (g0, dPATAMELET) € (£, 6)} benig a NS sub-family of the NS countable collection 28. This
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contradiction is taking birth that on point of (#,d) is a soft limit point of (#, d),so at least one point of (f,d)is a
soft limit point of (£, d).

Theorem 7.4. Let (X", %, d)NSSTS such that is is NS countably compact then this space has the
characteristics of Bolzano Weirstrass Property (BWP).

Proof: Let (X°"*%,%,0) be a NS countably compact space and suppose, if possible that it negate the Bolzano
Weierstrass Property (BWP). Then there must exists an infinite NS set (#, d)supposing no soft limit point. Further
suppose {p, d) be soft countably infinite soft sub-set (#,d) thatis(p,d) € {(#,d). Then this guarantees {p, d) hasno
soft limit poit. It follows that (p,d) is NSb closed set. Also for each (x¢ (a,b,c),ﬁ“m”er)n €
(p,0), (x¢ (a,b,c),ﬁameter)nis not a soft limit point of {p, ). Hence there exists NS b-open set (G, d),such that
(xe(a,b,c):ﬁam"er)n € (Gn, 0) and (G, 0) N {p,0) = {(xe(a,b,c),ﬁ“met”)n} . The the collection {{G,,d):n €
N} (p,d)° is countable NS b-open cover of (X erty ¥ 3).this soft cover has no finite sub-cover. For this we
exhaust a single (G, d), it would not be a soft cover of (X%, %, ) since then ((xe (a‘b‘c),gp‘a/r“meter)n) would be
covered. Result in (X°"%#,%, d)is not NS countably compact. But this contradicts the given. Hence, we are
compelled to accept (X criy ¥, 9) must have Bolzano Weierstrass Property.

Theorem 7.5. Let (XCTiSpl, iﬁ,cﬂ) and ()CC”SPZ,‘L',JZ) be two NSSTS and suppose (f,d) be a NS continuous
function such that (f,d): ()C C”Spl, Ty,cﬂ) — (X Cris”z,t,d‘l) is NS continuous function and let (£,0) €
(X"ispl, 8',04) supposes the B.V.P. then safely f({£, ))has the B.V.P.

Proof: Suppose (£,d) be an infinite NS sub-set of (f,d), so that (L,d) contains an enumerable NS set
((xe(a_b_c),dpammet”)n:n € N) then there exists enumerable NS set ((ye/(u/‘b/’c/),dp“mmet”)n:n EN) e
(L,0)s.t. f((yf"/(a/'b/’c/),dpammet”)n) = (xe(a_b_c),dp“mm"ter)n.(L,O) has B.V.P.=every infinite soft subset of
(L,0) supposes soft accumulation poit belonging to (L£,d).= ((ye/(a,‘b/’c,),:Ip“mmet")n:n € N) has soft
neutrosophic  limit  poit,say, (y)e/(a/'b/,c,),dparam"’t”)o €(L,0).= the limit of soft sequence
<(,y)e/(a/’b/'c/)'dparameter)n :n € N) is (,ye/(a/,b/'c/)'dparameter)o €(L,0) = (y}e/(a/lb/’c/)'dparameter)n N

(yf’/(a/'b/’c/),.:Ipammet‘”)o €(L,0).f is soft continuous = it is soft continuous. Furthermore

/ / /
(%e (a/,b/,c/),d”ammet”) — (%e (ﬂ/,b/,c/),d”“mmmr)o €(L,0)= f(((’#e (a/,b/,c/),d”“mmet")n)) -

n
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/ /
f(((y)e (a/‘b/'c/)’dparameter)o)) € f((L, a)) = (xe(a,b,c)' dparameter)n — f((y)e (u/,b/,c/)‘ dparameter)o) €

f((£,0)) = limit of a soft sequence ((x"’(a_b_c),dz’ammet”)n:nEN) is f((yff/(u/‘b/’c/),dp“mm””)o)E

f({£,0)) =limit of a soft sequence ((xe(a'b'c),dz’ammet”)n:n EN) is f((yff/(u/’b/‘c/),dp‘"‘"""’t”)o) € (f,0)({£, 0))
Finally we have shown that there exists infinite soft subset((x€ (0, d”ammet”)n: n € N) of f({£, 9)) containing
a limit point f ((y)E/(a/,b/,c/)' dparameter)()) € f({£, 8)). This guarantees that f({£, d)) has B.V.P.

Theorem 7.6. Let{(X°"*#,%,d) be a NSSTS so that (i)(F,d)is NSh compact soft sub-set of (X", %, d) and

(xe(a'b'c),:[p“mm””) be a crisp point in X°"% such that (xe(a,b,c),:[”amm“‘”) can be strongly separated from
every point (y;e/(a/'b/’c/), :Ip‘"‘”"””)in (F,0) then it is guaranteed that (x°(p,, dP47*™€T) and (F,d) can also

be soft strongly separated in (X°"%#,%,d). (ii)if (¢,0) and (F,d) are two NSh compact soft sub-sets of

(X°r#,%,8) such that every point (x€ (), dP79™¢ET) in (,d) can be strongly separated from every point
(yf"/(u/ o c/),.:Ip‘”‘mwt”)in (F,0), then it is guaranteed that (,d) and (F,0) ca n be strongly separated in

(Xer#,%,9).

Proof |) Let (U, 6)( )'dpammeter) ((xe(u’b’c)' :[parameter)) and (L, a>(xe(a,b,(),dpamme‘”) ((y’E/(a/,b/,c/)' dparameter))

/
¥ (ol

a/ b/ ¢

separate strongly the pointx from a point(yel(a/ o/ c/),dpamm”er) € (F,d). As (yﬁ/ (o 0/, .:[p‘"“meter) runs\ rush
over (F,0), the corresponding NS sets (L, 0)(ye . qparameter) <(ye/ (Wl /)’.:Iparameter)) form NS b-open covering
of(F, 9), for which there exists a finite soft sub-covering, (£, 0)(ye . . sarameter) <(ye/ (Wl :Iparameter)l) .

(L, a>(xe(avbvc)’dparameter) ((yﬁ/(u/'b/'c/),dp“mmeter)n) ,say, since (F,d) is NSb compact. Let

U’ a U’ a rameter) ’ U’ a
( )(y)e/(c‘/'b/'(/),_,_.Iparameter)3 (( )(,y)e/(a/’h/yc/)’dpa t )1 < )Yn>

,0 ,..{0,0
© )(ye/(a/’b/lc/)’dparame:er)l © )(@e/(a/}b/}c/):dpamme”r)n(U’ a>3’4 <<U’ a)(ye/(ﬂ/,b/‘(/),dpammeter) , (0, a>(’!4‘e/(n/,b/,c/)‘dpammeter)n> ’

1

e arameter
dparameter ((x (ﬂ.brf)'dp ))

5

U,0
(U,0) o )

be the corresponding NSb open sets supposing the point (xe(alblt), .:[pammet").

Let (U, 6)(¢_a> ((xe(a’blc)’dparameter)) = (U, 6)( dpammerer) ((xe(a,b,c)’dparameter)) ﬁ ...........

1

/
¥ (ol o/l)
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N (U, 6)( (xe(a‘b‘c), L‘[parameter)) and(L, a)(xe(ulb}()‘dparameter) ((T, 6))

/ o
ye (n/'b/lc/)dparame ET)l

_ e/ parameter
= ([.:, a)(xe(a’b’c)dparumeter) ((/y» (a/,b/,c/)’ d )1> U

/ ~ /
(v, a)(xe(ay,,yc),dvmmefer) ((ye (W) dparameter)z) U (xe(a,b,c)' dparameter) ((y_e (@l dpa'rameter)3) U..

~ /
U (L, a>(xe(n’b’c)’dparameter) ((y,e (a/'b/'c/),dparameter)n> Then (xe(u‘b‘c)' dpurameter) €
(©,0)7,0) ((%° @p, PTAT) ) and(F, 0) € (L, 0) e, aparametery (F, 9)). Also,

. / ~ /
since (U, a)(ye/( y /)'dpammemr) <(ye (a/,b/,c/)‘ dparameter)) n (L' a)(xe(alb’c)’dparameter) ((ye (a/,b/.c/): _:[Parameter)i) =

i

0((?)'dparameter) ’ and (U, a)(;p'a) ((xe(a'b'c), dparameter)) c (U, 6)( dparameter) ((xe(a’b’(), dparameter)) , fOT i=

ye/(a/b/ /) .
1,2,3,4,....,n, it follows that (U, )z ) ((xe(a,b,c), dpamm”er)) N (L, a)(xe(a'byc)dparamem)((T. 9)) = 0y, aparametery
Thus (%80, dP4T¥metT) and (F,d) are separated strongly by the pair of disjoint NSb open sets
(U, 6)(7.—'3) ((xe(a'b'c), dparameter)) and (L, a)(xe(a'b'c)'dparameter) ((T, 8)) in (XCM”, Z. 6)

(i) Suppose (x° 45,0, dP74MeET) runs over (g, d),then corresponding soft sets (U, d)r, g ((xe(a,b,c), :Ip“rame‘er))

generate  soft covering of ({,0), for which there exists a finite soft sub-covering

[ (U,0)0 ((xe (b0 ;_-[parameter)l) N
(U,0)5.0) ((xe(u’b'c)' dparameter)z) ., r.5ay, for{g,d)(since (¢, d) is soft NSh compact). Let

k AU, a)(}ﬂﬁ) ((xe(u'b'c)' dparameter)m)J
<£, a)(xe(u’b’t)'dparameter)l (<:F, 6)), (L, a)(xe(u'b'c)'dparameter)z ((.’F, 6)),

(L,a)(xe (o odPaTameter) ((F,9)) be the corresponding NSb open sets containing (F,d). Then (U,d)({g,0)) =

(U, )z, ((xe(a'b'c), :Iparamecer)l) ]
(U, a)(}_'a) ((xg(a'b'c)'dparameter)z) U' ... p,and (L, 6)(((_7:, 6))) = (L, a)(xe(a'b'(),_:[paTameter)l ((.7:, 0))

0 (U, ) r.0) ((xe(a'b'c)' C[parameter)m)
B UL, ) ey paparametery (FLOD 7, .
n{cL, 6>(xe (apgaAPaTameter) ((F, 0))are two disjoint NS open sets ,(as in(i),which separate (¢, ) and (F, d) strongly.
Theorem 7.7. Let(X°"*#,%,d) be a NSSTS and (f*"*#, $,d) be NS sub-space of (X°"*#, %, 3). The necessary and
sufficient condition for(j*"*#, d) tobe NS compact relative to (7%, %, d) is that (f°"%#,d) is NS compact relative
to (X%, %, d).
Proof: First we prove that (f"%,9) relative to (X°%#,%,0). Let {({0);:i €I} that is

{(£,0)1,(£,0), (£,0)3,(£,0)4, ... } b (X", %, ) — NSb open cover of (", d),then(f*"*#,0) €U, (f,0);.{f, 0); €
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(X7, %,0) = 3(g,0); € (X"?,T,0)s.t.(%,0); = (g,0); N (*"#,0) € (g,0); = (g, 0); €

(02, %, 0)s.t.(5,0); € (g,0); =T, (t,9); €C; but (F#,9) € (1, d);. So that (*"*#,3) €U} (1, 3);. This guarantees
that {(g, 0);:i € I}is a (X°"*%,%,d) — NSb open cover of (¥, d) which is known to be NSh compact relative
(Xx°r#,%,8) and hence the soft cover {(g, 8);: i(x€ (430, 3P*%™teT ) [} must be freezable to a finite soft sub cover,
say,

{(4,0)ir:7 = 1,234, ....,n},Then (%, ) € U'_,(G, 9),, =

({72, 0) A {j,0) € (i, 0) A IU(G' 6)4
r=1

= U_,((§°7%,0) A (g, B)iy = UT_,(E, 0)yy or{(f"#,0) € UM_,(F, 0)yy = {(£,0)iy: 1 <7 < n}is a (X%, ,T,0) — NS
open cover of {{*"*#,d). Steping from an arbitrary (X°"%,Z, ) —open cover of ({°"*#, 3), we are able to show that
the NS cover is freezable to a finite soft subcover{(f, d);: 1 < r < n} of (f*", @), meaning there by (f*"*#,d) is
(X°r#,%,d) — NSbcompact. The condition is sufficient: Suppose ({°"#, $,d) be soft sub-space of (X°"#, ¥, )
and also (f"%#,d) is (X", %, d) — NSb compact. We have to prove that ("%, d) is (X°"*#,%,d) — NScompact.
Let {(f, 0)1,(£0),,(F 0)3,(£0)4, ...} be soft (X°"%,%,0) — NS b-open cover of ({**,d), so that (j*"*#,d) €
U, (g,0); from which (f"%,0) 1\ (f*"%#,0) € (*"*#,0) 1 (U, (g, d))or, (i*"#,0) €U, (({*"*#,0) N (g,d);). On
taking (,0); = (g,0); N {f",0), we get (fr#,0) €U (%, 0);,{g,0); € (X°#,%,0) = (,0); =
(g, 0); N (fT%#,d) € (f°%,$, ) ....(1).Now from (1) itis clear that {(£, 3)4, (£, 9),, (}, 0)3, (£, 9)s, ... } is (f7%, §, ) —
NSopen soft cover of (f*"%, d) which is known to be ({°"*#,$,d) — NS b compact hence this sof cover must be
reducible to a finite soft sub-cover.say, {({0d);:1<r<n} . This = (j"%,0)€ U, (£ ), =

7=1((g, 0)ir) N ([, 0) € (X%, T, 0)), o7

n n
rr,0) e (g0 A, €| Jig 0, or
r=1 r=1
(f"%,0) U'_1(g, 8);r- This proves that {{(g,d);:1 <r <n}is a finite soft sub-cover ot the soft cover(g,d);.
Starting from an arbitrary (X%, ¥, ) — NS b-open soft cover of (f"*#,d),we are able to show that this soft
neutrosophic b- open cover is freezable to a finite soft sub-cover, showing there by ("%, ) is (X°"%, %, ) —

Nbcompact.
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Theorem 7.8. Let(X°"%, T, d)NSSTS and let (€ (4.0), .:[p‘”“mefer)n) be a NS sequence in (X°"*%#,%, d) such that
it converges to a point (¢ (g0, dP*7™¢tT) then the soft set (g, d)consisting of the points (% 45,0, :Ipammeter)no

e parameter — :
and (x (b d )n(n =123, .... )is soft NSbh compact.

Proof: Given(X°",¥,d)NSSTS and let ((x¢ (a,b,c),.:[pammefer)n) be a NS sequence in (X°"*,%,d) such that it

converges to a point (£° (g, dP*UMET)  that is (X (gp,0), APITIMEET) — (2 (g5, dPTIMET) € XTP, Let
0 0

(xe(a,b,C)' :[parameter)ll (xe(a,b,c)' dparameter)z‘ (xe(a,b,c)' dparameter)

(9,0) = 3") Let {(8,8)4: a € A} be NS b-open

(5 i T (310 T (3 T
covering of {g,0) S0 that (g,0) €U{(S,0)4:a € A}, (x°(qp0, dparameter)no € (g,0) = ay €
As.t. (%8 qp0 dvarameter)no € (8,0)q,. According to the definition of soft convergence, (2 (qp,0), dparameter)no c
(8,0)q, € (X, T,0) = 3ng € N s.t.n 2 ng and (xe(a.b.c)'dpammeter)n € (8, 0), -Evidently, (&,0),, contains
the points (1 (g o), APETMeteT)

ny’

(xe(a,b,c)l dparameter)noﬂ’ (xe(a,b,c)' dparameter)noﬂ‘

(xe(a,b,c)' dparameter)noﬂ' (xe(a‘b‘c)' dpa‘rameter)'
(xe(a'b'c),:[p“mm””)n oo Look carefully at the points and train them in a way as,
0+n
(xe(a,b,c)' dparameter)l' (xe(a,b,c)' dparameter)z’
(xe(u'b'c)’ dparameter)g’ (xe(u‘b‘c)’ dparameter)4’

(28 (qp,0, dPOTAmeEteT) . .generating a finite soft set. Let 1 < ny_;. Then (xe(a,b,c),dp“mmet”)i € (g,0) . For this
i, (xe(a'b'c),:[”“mm”")i €(g,0). Hence 3Ja;€As.t. (xe(a,b,c),dp“mm””)i €(G,0)q, . Evidently (g,0)e
ufg;;(e, 0)q,-This shows that {(s, 0)q,;:0 < ng_1}is NS b-open cover of (g, d). Thus an arbitrary soft neutrosophic

open cover {(G,0d),:a € A} of (g, 0) is reducible to a finite NS sub-cover {{S,d)4;:i = 0,1,2,3, ...ny_1},it follows

that (g, 0) is soft NSb compact.

Theorem 7.9. Let(X°"*#,%,3) be a NSSTS such that it is soft countably compact.Then every NSb closed sub-
set of (X°"%,%,d) is NSb countably compact

Proof: Let(X "%, T, d)NSSTS such that it is NSb countably compact and suppose (f,d) be a NSb closed sub-set
of (X", %,0). Let C= {(Gy1, 0), (G2, 0),(G3,0),(Ga, 0),(Gs, 8), (G, 0, ... ... (G, D) ... } That is {{Gn, 0):n € N} be any
countably NS b-open covering of (#,3). Then, (§,d) €U (G,,d) .This qualifying us to write (X", %,0) =

(#,0) U (#,0)° €U ((Gn, 3)) U (#,9)°. This guarantee that the collection {(G,, d):n € N} is a NS countable b-open
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covering of (X °"%#,¥, d). But (X%, ¥, @) being soft countably NSh compact and (#, 3)° obviously absorbing no
piece of (#, d). It follows that there exists finite soft number of indices n,,,ny, ny,ny, .... Ny, such that

(#,0) € UX (G, ). This shows that {(Gy;, 8):i = 1,2,3,4, ..., k} is a finite soft neutrosophic sub-covering of C.
Theorem 7.10. If (X", %, 0)NSSTS such that it has the characteristics of soft neutrosophic
sequentially compactness. Then(X "%, %, d) is safely NShcountably compact.

Proof: 1Let (X, %,0) NSSTS and let (p,d) be finite soft sub-set of (X°"%,T,38). Let

(xe(a,b,c)' C[Paramete‘r)l’ (xe(a,b,c)' L{parameter)z' (xe(a,b,c)' dparameter)s‘
( (20 (g0, dPATameter’) " (22 (aper dpammeter)s, ) be a soft sequence of soft points of
e arameter e arameter
(x (@p,0r 47 )6’ (x (b0, 4P )7.

{p, 0). Then,{p, 0) being finite, at least one of the elements In {p, d)say (xe(a‘b‘c),ﬁ“meter)o must be duplicated

an in- finite number of times in the NS sequence.

(xe(a,b,c)l dparameter)O, (xe(a,b,c)l dparameter)o'

Hence, ((xe(a_b_c),ﬁame”r)o, (xe(u’b’c),gp“l;am“”)o, (xe(u,byc),gﬁ;amefer)o,) is  soft sub-sequence of
(x¢ (a'b'c),ﬁameter)o, % (a'b't),ﬁameter)o'

((xe(a_b_c),ﬁ“m””)n) such that it is soft constant sequence and repeatedly constructed by single soft number
(xe(a'b'c),ﬁam””)o and we know that a soft constant sequence converges on its self. So it converges to
(xe(a'b'c),ﬁame‘”)o which belongs to {p, d). Hence, {p, ) is soft sequentially NSh compact.

Theorem 7.11. Let(X°*,%,d) NSSTS and (Y°"*#,Z,d) be another NSSTS. Let (f,d) be a soft continuous
mapping of a soft neutrosophic sequentially compact NSb space (X°"*7,%,0) into (Y°"*#,%,0) . Then,
(#,0)((X°*, %, d)) is NSb sequentially compact.

Proof: Given(X“"*#,%,d) NSSTS and (Y°"*#,%, 3) be another NSSTS. Let (#, d) be a soft continuous mapping of

a NSb sequentially compact space (X%, %, d)into (Y°"*#, %, 3).Then we have to prove (#,)({X°"*%#,%,3))NSb

e/ arameter e/ arameter
(g @ pl ety &P )1 ’ (y’ @ pl ey P )2'

. . / /
sequentially. For this we proceed as.Let ( ,(»ye (a/'b/‘c/),dvammeter)s,(y,e (u/lb/’c/),dmmmeter)e, ) be a soft

e/ arameter e/ arameter
(@ (@bl qP o Y (ol oy qp ,

n

sequence of NS points in (#,0)((X°%,%,9)), Then for eachn €

(xe (a'b'c)’Wameter)l' (xe (ﬂ’blc)’EEErameter)z’
N3 (% @, AP |, (28 g0 APUTEMEET) ) such that

(xe(a'b'c)’ dparameter)f (xe(u'b'c)' dparameter)n’ = (xc'm;p, I, a)
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(xe(a'b'c)’ :[parameter)l’ (xe(u'b'c)‘ :[parameter)z‘

<#’ 6) ( (xe(a,b,c)' dparameter)s‘ ) =

(xe(a‘b'c)’ :[parameter)f (xe(u'b'c)' C[parameter)n’

/ /
(,g)e (a/’b/'c/)’:[parameter) ’(ye (a/'b/'c/)'dparameter) ,

2

/ . ) .
(y”e @/ oty P er)g ’ (W (ol ol 1y APETETE ”)4,
o — ) Thus we obtain a soft sequence

e/ arameter e/ arameter
(y’ @ty )6'(@ @ p/ty T

/ t
(yJe (a/‘b/'c/)'dparame er) ,

n

1

7

e parameter e parameter
(2°(apord )1' (2 (ap0d )2'
(xe(a,b,c)' dparamete‘r)y (xe(a,b,c)l dparameter) ,

_ _ *)in (X%, T, ). But (X°"%,F,9) being soft sequentially NS
(xe(a’b'c)' dparameter)' (xe(a'b'()’ dparameter)S’

(

(xe(a,b,c)' dparameter)7' (xe(a,b,c)' dparameter)n, ol

. : Jparamet,
compact, there is a NS sub-sequence ((x"’(a,b,c), Jparame ")nl) of
((xe(a,b,c)' _:[parameter)n) such that ((xe(a,b,c)! dparameter)nl) — (xe(a,b,c)' _,_{parameter) I= (.X‘C”M‘p; I, a) . So, by NS
contiuity 0f<’ﬁ", ), ((xe(a'b'c)’ C[Parameter)nl) N (xe(a'b'()' :[parameter) — (f, a)(((xe(u'b'c)' C[parameter)nl)) N

#, 6)(((xe(a,b,c),ﬁamewr)n)) € (f,0)({X°"#,%,0)). Thus,{f, 0)({(x° (40.), W“mef")nl)) is a soft sub-sequence

e/ arameter e/ arameter
(/‘L’# @ ploy P ){(y @ p/y 4P )z'

/
e arameter t
(y (o 0/ ey dp ) (28 v, APOTOME er)4’

of ( ) converges to ((#,0)(%) in (#,9)((X%,Z,0)) .

e/ arameter e/ arameter
(8% w2 )5’(@ @.pl,cry TP ),

6
e/ arameter e/ arameter
(/‘L’L (a/.b/.c/)dp ) o (ly’ (o/b/,¢/)’ a7 ) ’

7 n

Hence,(f, 9)({X°"#,%, 0)) is NSb sequentially compact.

Theorem 7.12. Let(X"%#, %, ) be NSSTS such that is NS sequentially comapct then it is guaranteed
that it must be NSb countably compact.

Proof: Suppose (X", %,0)is NS sequentially compact. If (X°"*#,%, ) is finite, then nothing to
prove in this case because it it is then automatically NSb countably compact. Suppose (X", T, d)be
in-finite. We prove the contrapositive of the statement given in the theorem.Let {(G;, 0): i € N} that is

{(G1,0),(G4,0),(G3,0),{(G4, ), ...: i € N} be aNS b-open cover of (X*"*#,%,d) which has no finite soft
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(xe(a’b‘c)’ C[Parameter)l’ (xe(a,b,c)' C[parameter)z'

(xe(a,b,c)l dparameter)S‘ (xe(a,b,c)' dparameter)4‘ .
) which

sub-cover. Now, we generate a soft sequence ( — —
e arameter e arameter
(x (ab,0r P )5' (x (b0 dP )6'

(42 g BPameter) .

may be soft monotone. That is soft monotonically non-increasing or soft monotonically strictly
increasing or soft monotonically non-decreasing or soft monotonically strictly decreasing. Whatever

the case may be we proceed as follows. Let n, be the smallest positive integer such
that (XW”’, T, 6) N <gn1' a) * 0((‘f)'dparameter) . Choose (xe(a,b,c), dparameter)l €
(JCW”’,Z,B)ﬁ(gnl,a) Now let n, be the least positive integer greater than n; such
that (Xmﬂip, 1, 6) ﬁ (gnZ’ a) * 0(<’f)‘dparamete‘r) . Choose (xe(a_b’c), &parameter)z (S
(X, %, 8) A (Gn,, )\ ({X,F,0) A (Gn,,0)). It is important to be noted that such a point

(xe (a,b,c),ﬁam”e’")z always exists, for otherwise (G, d)will be a soft cover of(X iy %, 8). Choose
(xe(a,b,c),gmam“er)S € ((x°#,%,0) A (Gnsy» M\, g,0) A (Gn d)). It is important to be noted
that such a point (;\:e(a_b‘c),_Ti?’zr‘""‘”fer)3 always exists, for otherwise G,, will be a soft cover
of(X°"%#, %, d). Choose (xe(a_b‘c),’:?p;mmet”)4 € ((x°,%,0) A G, )\((X°", T, 8) A (Gpy, 0)). Choose
(2 g dPOTameter) € (X7, T,0) B (Grg) ON(XT®,T,0) B Gy 0))-  ovoovveerreeneen

Choose (xe(a,b,c),dmmeter)n € ((x,%,0) (G, H)\(X"%,Z,0) N (Gy,,_,,0)). we get the soft

(xe(a,b’c), dparameter)l’ (xe(a,b,c)' dparameter)z’ \

| (xe(u’b,c)’gﬁ;ameter)3’ (xe(a’h‘c)’gﬁ}ameter)y

sequence | having the characteristics that, for each

(xe(a,b’c), dparameter)s’ (xe(a,b,c)' dparameter)ﬁ’ -
(xe(a,b,c)' dparameter)n’
i €N. (xe(a’b’c)’dpammeter)l € ((xcwip’z’ )N (gni’ 6)),
<(X‘C/Mﬁ, I,0) ﬁ) .
(xe(a'b’c)’c[paramewr)l does not belong to U Gy, 0) "¢, m=n;—1. It can be seen that
k=123,.....n—1

((xe(a,b,c),clpammet”)n) supposes no soft convergent sub-sequence in (X°"%,%,0) . For

let (28,0, dParameter) e (X7 %, 9) . Then there exists (Gimgr»0) € V{{Gn,,0):n €N } such
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that(xe(a,b,c),dpamm“’t“’r) € (Gmy» ). Since (X%, ¥, d) N (Gmgr0) # 0(<’f>’dparameter), there exists k, €

N such that (gnko,,a>=<gm0,,a). But by the choice of of the soft sequence

2

/ (xe(a’h’c)' L{parameter)l' (xe(a’b‘c)’ dparameter) ,
e arameter e arameter
(x (@b, dP )3' (x (ab,0r AP )4'

we have i>k, this implies that

(xe(a’h’c)' L{parameter)s' (xe(a’b‘c)’ C[parameter)G’ L

(xe (a’b'c)’ﬁameter)n'
(xe(a,b,c):d?‘;mm”er) does not(Gp,,,d). Since  (Gp,,,0) is NS b-open set containing
(xe(a'b,c):trpiamm“”) , Since (xe(a'b'c)::l‘pd“mm”") was arbitrary, (X°"%,%,9) is not NS sequentially
compact,which is planely contradiction. Hence(X' crip ¥ ) is NSh countably compact.
Theorem 7.13. Every NS co-finite NSTS (X", %, d) is NSb separable.
Proof: casel: If(X°"*#,F,d) is NS countable, then clearly (X°"*,%,d) is a NSb countable dense soft
sub-set of (X% %, d) and therefore, in this case, (X", %, d) is NSb separable.
Case2: suppose (X crip ¥ 9) is NS uncountable. Then, there exists an infinite NSb countable soft sub-
set (#,0) of (X" ,%,0). Now,(#,d) is the smallest NSb closed superset of (#,0) and in the soft co-
finite space (X", %, d), the only NSb closed sub-sets of (X", ¥, 0) are (X°"*#, %, d) and finite soft
sets.Results in, (£, 0) = (X°"%,%,0) . Thus, (§,0) is a NSh countable dense soft sub-set of
(X% %,0). This signifies that (X iy %, 0) is soft separable. Hence, every NSb co-finiteNSSTS.
Theorem 7.14. If (X°"*,%,0) is NSSTS such that it is NS second countable then it has the
characteristics NSseparability.

Proof: Suppose (X°"%#,%,d) be NSsecond countable space.

Let MW = (B;,B,,B3,B,,.....B:n €EN) be a NSb countable base for (X% ,%,0). Choose
(xe(alhyc),dparameter)n € B, for eachn. Then, the set (#,d)= {n: (xe(a_b‘c),dparameter)n € Bn} is NS

countable. Only remaining to prove that (#,0) is soft dense
(X%, T, 8).suppose (x° 45,0, APAAMEET) € (X%, T, 9) and let (g,a>(xe (a0 dParameter) be NS b open
set absorbing(xe(a,b_c), dparameter). Then, 2B being a NSbase, there exists a NS b open set B, in 8 such
that (2°(qp,0, dPT2CT) € Byg € (G, 0) e (s dparameter). But, by our choice of (#,0), the soft set By,

contains a point (xe(a‘b,c),dparameter)no of (#,0) that is every NSb open set containing

dparameter

(xe(u,b,c), ) contain at least one point of (#, d). So, (xe(a,b_c), dparameter) is soft adherent poit of
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(#,0). Thus, every point of (X", F,d) is soft adherent point of (£, d).that is (#,0) = (X°"%,%,0). It
follows, therefore,that (f, d) is soft countable dense soft sub-set of (X%, %,d). Hence, (X°"%,%,d)
is NSb seperable.

Theorem 7.15. Let (X°"#,%,0) be a second soft neutrosophic countable NS space is NS Lindelof
space.

Proof: Let (X°"*%#,%,0) be a second NS countable topological space and let W =
(B;, By, B3, B,y .....Bin €N)  soft base for (X°%,%,9). Let C={(G;0):i € N} that is
{(G1,0),(G5,0),(G3,0),{(G4,0), ...:1i € N} be any NSb open cover of (X°"*#,%,d). Then for each

(%° (g 5,00, dPOTAMELT) € (X7, T, 9) there exists a NSb open set

(G,0)a

and, B being a NSbbases, corresponding to each such NSb open set there exists

(xe(a'b,c)'dparameter)

a NSb openset(G,0d), in W such that (xe(a‘b_c),dpammeter) € B,

e arameter arameter
(*(@pod? ) 4P )

(" ® (b0

): (xe(a,b,c): _.:[parameter) c x} cU

(G,0), . Therefore, (X°"%#,%,8) =0 {Bn

e arameter arameter
(%€ (ap,0tP ) (%€ (ap04P

dparameter) €

{(Q,a)n : (%° (g, dPOTIMELET) € X}. Now, {

. e
("e(a,b.c) ,dparameter) Bn(xe(a’h’c),dparameter) ' (x (ab,0)7

X }being s soft sub-family of Ccovering(X ", ¥, d). Thus, every NShopen covering of (X°"#,¥,d) is

reducible to a soft sub-covering Hence, (X ey %, 9)is a NSb Lindelof space

Theorem 7.16. Let (X" ,%, ) be a NS Lindelof space, then this space need not always be second
NScountable.

Proof: Let (X°*%,%,0) be a NS co-finite topological space provided (X erip ¥ 9) is NS un-
coutable.Now, Let C = {(G;,9):i € N} that is {{Gy, 0), (G, 0),(G3,0),(G4,0), ...: 1 € N} be any NSb open

cover of (X", %, d). (G, 0)q, be an arbitrary member of {(Gy, 9), (G2, ),(G3,0),(G4,0), ...:i € N}. Then,

(xe(a,b,c)' C[parameter)l' (xe(a,b,c)' dparameter)z‘\l
)

e parameter e parameter
(22 (apord )y (Feapod ),

({G,0),) ¢ is finite.Let, (G, 0)q,) ¢ = Now,

(xe(a,b,c)' _.:[parameter)s, (xe(a,b,c)' C[parameter)6‘

ey (29 gy, APETAMELET |
(X, 2,0) = (G,00q, U(4G,0)q) &, Where,  ({G,0)q,) ©  absorbs  (m)points  of
({G,0)e,) ¢ are NSb covered by at the most (n)setsin{(G;0d):i€ N} that is

{(G1,0),(G,,0),(G3,0),{G4,0), ...:1 € N} and so (X", %,9) is covered by the most (n + 1) sets in
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{(G;,0):i € N} that is {(Gy, 0),(G3,0),(G3,3),(G4, 0}, ...: i € N}.Thus, (X", %, d) is NSh compact space

and therefore, a NS Lindelof space. Now, if possiblelet there be a NS countable base I for

(xXere, %0 . et (%o PTIT) € X Then,  F{(G,0) e garerenser) €

(xcrip’ ¥,0) and (xe(a,b,c)' dparameter) x (G, 6)(xe(a'b'c)‘dparameter) = {(xe(a‘blc), dparameter)}}' for, if

(ye/(a/’h/’c/)’ dparameter) * (xe(a,b,c)' dparameter)' then either (y’E/(a/,b/,c/)' &parameter) >

(xe(a,b,c)' dparameter) or (,y)e/(a/’h/’c/)’ dparameter) < (xe(a,b,c)’ dparameter) ,then x\

{(y)e/(a/ o) :Ip‘"“me“’r)} is cleary NSb open sets containing (x€gp0, dP474™¢%)  but not
/ / .

(ye (o0, .:Ip“mm“”) and therefore any (y,e (o), .t[p‘"ameter), different from

(xe(a,b,c),dpammere’") . More-over, W = (By,B;, B3, By, .....By:n € N) being soft basefor each
(g,a)(xe(abc)'dparameter) ElB(xe(abc),dparameter) € W such that (xe(a'b‘c)’dparameter) € B(xe(abc)‘dparameter) €

(G, 0) (% (g0 dPATAmELeT). ObViOUSly, (x € (a,b,0) C{parameter) S

parameter

n {B(xe(u'b’t)ldparameter)Z B(xe(u'b'()'dparameter) QB, (xe(a‘b,c), d ) € B(xe(a'b’()'dparameter) C

(g, a)(xe(a’b'c)’dpammeter)} €n {(g, a>(xe(a'b’()‘dpammeter): (g, a)(xe(a'b’c)‘dparameter) €

(xcrip’ ‘I, a>’ (xe(a,b,c)' dparameter)c<g’ a)(xe(a'b’()_dparameter)} — {(xe(a,b,c)» dparameter)} or
t i . t

(xe(a'b’c), .ﬂparame er) (V] {(B(xe(a’b’t)‘dparameter))C. B(xe(a’b’c)’dparameter) (S %, (.’Xle(a‘b_c), C[parame er) €

By, o aparameter) € (9,a)(xe(a’blc)dpammeter)} = X\{(#° @p dPY9™eteT)} But, this is false, since

parameter

U {(B(xe(a’b’c)’dparameter))c2 B(xe(a’b’t)’dparameter)SIB, (xe(a‘b_c), d ) € B(xe(u,b‘c)’dparameter) S

(g,a)(xe (a’b'c)’dparameter)} being a NS countable union of finite soft sets is NS countable whileX’ erip\

{(%° (@, dPOT@meteT )} §s soft un-countable. So, there does not exist a NS countable soft base
for(X°%,%,0), that is,(X°"%,¥,d) is not NS countable. Thus, (X°"*,%,d) is a NSLindelof space
space which is not second soft count-able.

Theorem 7.17. Let (X°",%,0) be a NS Lindelof space and (Yer#,%,,0) be soft sub-space

of(X°"#,%, 9), then guaranteedly,(Y°"*%?, T, d) is NSLindelof space.
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Proof: Given (X°"* %, 3) be a NSLindel space and (Yer# ¥, 0) be soft sub-space of(X°"#, %, d). Let
C = {(H, )4} be any (Y°"*#,%,,0)NSb open coveringY*”*#. Then, Y =U (3, d),. Also,(H,d), =

Y 8 (G, ), where(G,d), € (X°",%,d). ThereforY =T, (Y N (G,d),) €T, (G,0),. So (X%, ,%,0) =

Y UY€ € ({(G,d),) UYC. Thus,C* = {(G,3), Y} is soft b open covering of the NS Lindel space of
(X%, %, d).Since, Y¢ covers no part ofY, so there exists a NScountable nuzmber of (G, d);,s in C*
such that Y €U {(G,0),;:i € AEN}or Y =U{Y A (G,0),:i € A €@ N}. Therefore,Y =U {{H,0),;:i €
A € N}. This shows that C* is reducible to a NScountable subcovering.Hence,(Y°"%?,%,,d) is also a

NSb Lindelof space.

Theorem 7.18. Let (X°"*#,%,0) be a NSb, space and (xe(a,b,c),dpammeter), (ye/(a/_b/_c/),.:{p‘"amet") €
xerip such that (xe(a,b‘c), C[parameter) > (y‘e/(a/,b/,c/)’ C[parameter) or (xe(a‘b’c)’ _:{parameter) <
(’y)e/(a/lb/lc/),.:Ipammewr). If Wye . qparamecer) is a NSb local base at (%° (@p,0), dPATAMEET) | then there exists at
least one member of ﬁB(xe (@ dParameter) which does not supposes (ge/(a/’b oy :[Pammef").

Proof: Since (X°"#,%,0) be a NSb; space and (x€(y,, dPOTameter) > (y,"’/ (a/,b/‘c/),jpammeter) or
(%° (g 0,0, dPTIMEEET) < (ye/(a/‘b/‘c/),dpammeter) ,ANSb open sets (G,0) and (H,0) such that
(2° @0, APUOMELT) € (G, D) but (,y)e/(a/'b/'c/)’dparameter) ¢ (G,d) and (,y)e/(a/'b/'c/)’dparameter) € (7, 9)

but (2 g0, PV ¢ (3(,0) . Since, Wye . aparametery is NSlocal base at (%° (g 0,0, dPATAMELET)

there exists (x°(qp 0, dP*T4MeT) € B € (G, d). Since (ye/(a/ o/ ) d”ammet”) ¢ (G,0)and B €

(g, 6),30(@9/@/ b/ c/)’dparameter) & B.Thus, B € %(xe(abc)'dparameter) such that (’yze/(a/ b/ c/)’ dparameter) o3

B.

Theorem 7.19. Let {X°"#,%,d) be a NSSTS such that it is NSof b, space in which every in-finite soft
subset has a soft limit point.Then, (X*"*, %, d) is definitely NShcompact.

Proof: Let C NSopen covering of (X v %, 0). Then (X%, %,0) being NS Lindelof space, C is
reducible to a NS countable sub-coveringsay C*={(G, d):n€A€N} that is
{(G1,0),(G2,0),(G3,0),{G4,0),....n € A € N}. If possible, let C* is not reducible to a finite soft

subcovering.Then,for any positive integer k,the soft (U,(G,,d))¢ is NSb open proper subset of
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(X°™%#,%,0) and therefore,itscomplement, F, = (UK ,(G,, d))¢ is non-empty NS closed subset of
(X°7?,%,d). Now, taking k = 1,2,3, ... ... we obtain a nested soft sequence (F) of soft neutrosophic

closed subsets of (X°"%,%,d) such that (F;,d) 3 (F,,0) 2 (F;,0) 3 (F,,0) 3 (Fs,0) 3 (Fs,0) 3,... 2
(E,d) ... LetA= {(xe(a,b‘c), dp“mmeter)k: (%° (@0 d”‘"amet”)k € Fk}.then, the soft set A is obviously

an infinite soft set. So, by the given hypothesis, 4 has a soft limit point, suppose (%€, 4P emeter),
But (X°"%#,%,d) being NSb, space, so every NSb open set containing (x°(q, dP* ™) must
therefore contain an infinite number of points of 4. Result in (xe(a_b‘c), dp“mm“”) is a soft limit point
of each F, that is (F,0),(F,0) , (F,0),(F50), (F,0),(Fs,0),... But each of (Fy,d),(F,0)
, (F3,0), (F3,0), (Fy,0), (Fs,9),... is soft b-closed, (2 (qp,0, dPA74M¢ET) € (Fy, ), (2° (qp,0), dPY4™eET) €
(Fy, 8), (2 (5,0, APY4MT) € (Fy, 8), (2° g0, APV OMT) € (Fy, 8), (28 (g0 APOTOMELET) €

(Fs, ), (% (g0, dP4T9MetT) € (Fg, ), ... .This contradicts the fact that C*os a soft covering of
(X°™%#,%,d) and hence C is reducible to a finite soft sub covering.

Theorem 7.20. Let (X°"*#, ¥, d)be NSregular Lindelop space then it is safely NShnormal.

Proof: (X°"*#,%,d)NShregular Lindelop space and let (¥;,d)(W,,d) be two NShclosed sub-sets of
(X°"%#,%,0) such that these are mutually excusive. Then,everyNSb closed sub-space of a NSLindelop
space is soft Lindelop space. It is then guaranteed that (¥;, 9)(¥,, d) are NS Lindelop spaces. Now, by
the NSb regularity of (X°"%,%,0) , correspondingto NSb closed set (¥;,d) and every

(xe(a,blc),.:[pamme‘")E(lPZ,O)EI soft NSb open  set (g,6>(xe(ubc)’dparameter) such  that

(xe(a,blc),.:[pamme‘") €(G,0), € (g,a)(xe(abt)‘dparameter) € ((W;,0))°. More-over, the soft family

{(g, 0)(xe (apoAPaTametery: (%8 (g o0, dPATIMELT) € (W, 6)} is clrearly NSb open covering of the Lindelop

space NS set {(¥,, d). So,it must supposes NS countable sub-covering {(g, 0)(xe (apoAParameter);i L € N}.

Again, by theNSbregularity of (X°"*,Z, d),corresponding to the NSb closed set (¥,,d) and every
(2° (@b APETEMELET) € (W, 9)T NSh open set (¥3,0) < o/ such that

y (a/’b/’c/),dparameter>

/
(ye (a/'b/'c/),dpammeter) € (¥, 0) y
(+wara)

jparameter

> S (ly3; a)<%g/(a/,b/_c/)'d

parameter

) € ((W2,0))°.

Clearly, | (¥;, 0) ( o

wrameter :(1’4’8/((1/1)/ c/),.:11”‘"‘“”"‘3“”) € (¥,,0)  is NSopen covering oft the
Y (a/’b/,;/)'dp > Y
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Lindelop space (W¥;,0) and therefore,it is frezzable to a NSb countable sub-covering

(LPS: a)( o/

GiEN . Let (M, 0), = (¥,,0),
Y (a/,b/,c/) (

parameter parameter
aperenece) oty )

n

Uien (LP3'6)< of n [(X“"”’,I,a) -

. i<n =(lP1,a)(
(a/,b/.c/)

arameter e/ parameter
. ) W ool ),

{(9, a>(xe(u'h’()'dparameter)l: i < n} =

dparameter

U (‘P3,6)< )l <n ] and <wva>n = (g:a>xn —Uien

4 (ol o)
(g, 6)(xe(ab()’dparameter)n n [(XW”’,I, 6) -0 {(g, 6)m: i < Tl}] . Then, (M, a)n and <(1), a)n are Clearly

NSb open sets and therefore,so are the sets (G,d) =U {{(M,d),:n € N} and (H,0) = (w,d),:n €

N Now, (¥,,0) @U(‘P3,6)( o N (W, 0) =

:i€N and (¥;,3d)
o (ot )" (

,ye/(a/ o C/)_dparameter>l

parameter)i
(xe(a,b,c),dpamm”"). So,it follows that {{M,d),:n € N} isNSbhopen covering of (¥y,d). Therefore,
(¥1,0) €U {(M,0),:n € N} = (G, 0),Similarly, (¥,,0) € (H, d). Also, (M,d), N {(w,d), = @for each n
that is (M,0); A(w,8); =@ , (M,0), N (w,0), =B , (M,0); N (w,0)3 =0 , (M,0)s N (w,), =
B, (M,0)s N (w,0)s = B, (M,0)s N (0,0 = Booovvvvvrerrarannn . This guarantees that (X", ¥, ) is
soft neutrosophic normal.

Theorem 7.21. Let (X°"”,F,0)NSSTSand Suppose (f,3),(g, d) be two NScontinuous function on a
NS topological space (X°"%”,%,0) in to a NSSTS (Y*"*#,&, ) which is NShHausdorf.Then, soft set
(28 (@0 APETAmEtET) € X (£ (262 (010 APTOMEEET)) = (2) (28 (00 APOTO™eteT))} is NSD closed of
(x?,%,0) .

Proof: Let If {(x° (g, ), APITaMeter) € XXeri: (£)((26° (g0, APTMEtT)) = (2) (22 (g1 APTOMetT))) s @
NS set of function.If {(x° (e, dPOOMetT) € X2 () (26 (4,0, APITIMEET)) = (g)(%)}c =, it is
clearly NSb open and therefore, {(xe(a_b‘c),dpamm””) € X (#)((xe(a,bjc),d”“mmet”)) =

(@) (28 p,0), dPATamete )Y} is NSb closed, that is nothing is proved in this case. Let us consider the case

when {(xe(a'b'c)’ dparameter) € XC/Mp: (#) ((xe(a,b,c)' dparameter)) — (g’)((xe(a,b,c)' dparameter))}c +

(xe(a'b'c)’ dparameter)_ And let p € {(xe(a,b,c): dparameter) = xcwi;a: (#) ((xe(a,b,c)' dparameter)) —

(9) ((xe(u_b,c), .:I”ammeter))}c. Then p does not belong {(x° (), P74t €

X8 () (% un, 87 )) = ()00} Result in (§)(p) # (9)(p). Now, (Y°*,§,0) being
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NSbHausdorff space so there exists NShopen sets (g, d)and ($, ) of (#)(p) and (g)(p) respectively
such that (g, d)and (9, d) such that these NS sets such that the possibility of one rules out the
possibility of other. By soft continuity of (£, d), (g, 3),(#,9)* as well as (g, d)*is NShopen nhd of p
and therefore,so is ($,0)"1 N (g,0)* is contained in {(xe(u,b,c), dpammeter) €
X (§) (28 (05,0, APLIMEET)) = () (2 00 APITEMEEET))), for, (28 (45,0, dPOTameter) ¢
(44,07 F(g,00™) = (D o0, ™) € (9,00 and (@B (5 7T

(@) (%8 p,0, dPITameteT )y because (g,d) and ($,d) are mutually exclusive. This implies

that x does not belong to {(x8 (g0, PTYMeT) € X (F) ((2° (g0, APETO™EET)) =
p € (#) (g, N (¢) (g, 0))
€

(xe(a‘b,c)'dparameter) € xcrip
. (ﬁ) ((xe(a‘b'c), dparameter)) —

| |
k t (g) ((xe(a,b,c)' dparameter)) J

[
(g)((xe(a,b,c), :Ipamm‘””))} .Therefore I l This shows that

((xe(u,b,c)' dvarameter) € xw%;’:\l 4 ((xe(a,b,c)' dparameter) € xcm;p:\l c
{ ) ((xe(a.b.c)'dpammmr)) = } is nhd of each of its points. So, { #) ((xe(a,b,c).i{pammet")) = }
k (g) ((xe(a‘b,c)'dparameter)) J k (g) ((xe(ajblc)'c{parameter)) J

NSb  open and  hence  {(x°(p0, dPITIMEET) € X () (28 (qp,0, PV =
(@) (2 g p,0), dPATamete )Y} is NSb closed.
Theorem 7.22. Let (X°"% %, d)NSSTS such that it is NSb Hausdorff space and let (#) be soft
continuous function of (X", ¥, d) into itself. Then, the NS set of fixed points under (f) is a NSb

closed set.

Proof: Let 6§ = {(f) ((xe(a‘b_c),dpammet”)) = (€ (4p,0, dPOT9meT )}, If §¢ = @, Then is NSb open and
therefore {® ((xe(a‘b,c),d”ammet”)) = (%° (gp,0, dPYIMCTIINSD  closed. So, let
) ((xe(a,b,c)' dparameter)) = (28 (45,0 dPITIMEtETYIE 2 G and let ( ye/ Wl dparameter) €
# ((xe(a'b'c)’dparameter)) _ (xe(a‘b'c)’dparameter)}c Then,
(%e/(a/’b/’c/)’dparameter) does not belong to {(§) ((xe(a,b'c),dparameter)) = (%% (@po, dPTMeteT)}  and

therefore (#) ((%E/(a/ oy dparameter)) + (y’E/(a/ oy dparameter)_ Now, (y}e/(a/ Wiy dparameter) and
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# ((@e/(a/'b/'c/),.:I”amm”er» being two distinct points of the NShHasdorff space (X", ¥,d), so
there exists NSb open sets (g,0) and ($,0d) such that (ye/(a/_b/_c/),d”ammmr) €

(3,9), () ((ye/ (Wl Y dvammeter)) € ($,0) and (g, ), ($,d) are disjoint. Also, by the NS continuity
of (), ) *((H,d) is NS b open set containing y. We prtend that (g,d) N (#)"*((9,0)) €
() (%2 o dPTT) ) = (2% (g1, APUOMETY}E . Smice,  p€ (g, 0) A (H)(H,0) = pe
(9,0)&pu e () = pe(g,0&FH W € (H,0) = u+ ($)(W).As(g,0) N ($,0) = 0.=

u does not belong to {(#) ((xe(a,b,c),dpammeter)) = (%° (g dPITIMtT)} = €

@ ((xe(u’b,c)'dparameter)) = (#° @0, APEOMEtT))E Therefore, (ye/(a/‘b/‘c/)‘ dparameter) c

(2,0) N ()7 (H,9) € {(H) ((xe(a,b,c).ﬂpammeter)) = (2 g0, APYOET )} - Thus,
{#H ((xe(alb,c),dp“mm“”)) = (xe(a‘b_c),dpamm“”)}c is the NS nhd of each of its points.
So, {# ((xe(a,b,c),dpammerer)) = (€ (g p,0, dPOTOmETET )} is NSb open and hence

{(#) ((xe(u’b,c)' dvarameter)) — (xe(a‘b,c)' C[parameter)} is NS b-closed.

8. Conclusion

In this paper, neutrosophic soft points with one point greater than the other and their properties,
generalized neutrosophic soft open set known as b-open set, neutrosophic soft separation axioms
theoretically and with support of suitable examples with respect to soft points, neutrosophic soft by-
space engagement with generalized neutrosophic soft closed set, neutrosophic soft b, -space
engagement with generalized neutrosophic soft open set are addressed. In continuation,
neutrosophic soft by-space behave as neutrosophic soft b,-space with the plantation of some extra
condition on soft by-space, neutrosophic soft bs-space and related theorems, neutrosophic soft b,-
space, monotonous behavior of neutrosophic soft function with connection of different neutrosophic
soft separation axioms, monotonous behavior of neutrosophic soft function with connection of
different neutrosophic soft close sets are reflected. Secondly, long touched has been given to
neutrosophic soft countability connection with bases and sub-bases, neutrosophic soft product spaces
and its engagement through different generalized neutrosophic soft open set and close sets,
neutrosophic soft coordinate spaces and its engagement through different generalized neutrosophic
soft open set and close sets, Finally, neutrosophic soft countability and its relationship with Bolzano

Weirstrass Property through engagement of compactness, neutrosophic soft strongly spaces and its
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related theorems, neutrosophic soft sequences and its relation with neutrosophic soft compactness,

neutrosophic soft Lindelof space and related theorems are supposed to address.
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