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Abstract. We introduce the concepts of neutrosophic soft d—interior, neutrosophic soft quasi-coincidence,
neutrosophic soft g-neighbourhood, neutrosophic soft regular open set, neutrosophic soft 6—closure, neutro-
sophic soft 6—closure and neutrosophic soft semi open set. It is also shown that the set of all neutrosophic
soft 6—open sets is a neutrosophic soft topology, which is called the neutrosophic soft 5—topology. We
obtain equivalent forms of neutrosophic soft 6—continuity. Moreover, the notions of neutrosophic soft
o0—compactness and neutrosophic soft locally 6—compactness are defined and their basic properties under
neutrosophic soft 6—continuous mappings are investigated.

1. Introduction

In 2005, the concept of neutrosophic set was introduced by Smarandache as a generalization of classical
sets, fuzzy set theory [25], intuitionistic fuzzy set theory [4], etc. By using the theory of neutrosophic
set, many researches were made by mathematicians in subbranches of mathematics [7, 21]. There are
many inherent difficulties in classical methods for the inadequacy of the theories of parametrization tools.
So, classical methods are insufficient in dealing with several practical problems in some other disciplines
such as economics, engineering, environment, social science, medical science, etc. In 1999, Molodtsov
pointed out the inherent difficulties of these theories [18]. A different approach was initiated by Molodtsov
for modeling uncertainties. This approach was applied in some other directions such as smoothness of
functions, game theory, operations research, Riemann integration, Perron integration and so on. The theory
of soft topological spaces was introduced by Shabir and Naz [22] for the first time in 2011. Soft topological
spaces were defined over an initial universe with a fixed set of parameters and it was showed that a soft
topological space gave a parameterized family of topological spaces. In [1, 2, 5, 6, 13, 14, 16, 19], some
scientists made researches and did theoretical studies in soft topological spaces. In 2013, Maji [17] defined
the concept of neutrosophic soft sets for the first time. Then, Deli and Broumi [15] modified this concept. In
2017, Bera presented neutrosophic soft topological spaces in [8]. Then, he focused on this space and made
researches as in [7,9,10,11,12].

In this paper, we introduce the concepts of neutrosophic soft 6—interior, neutrosophic soft quasi-
coincidence, neutrosophic soft g-neighbourhood, neutrosophic soft regular open set, neurosophic soft
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0—cluster point, neutrosophic soft 6—closure, neurosophic soft 0—cluster point, neutrosophic soft 6—closure,
neutrosophic soft 5—neighbourhood and neutrosophic soft semi open set. It is also shown that the set of
all neutrosophic soft 6—open sets is also a neutrosophic soft topology, which is called the neutrosophic
soft 0—topology. We obtain equivalent forms of neutrosophic soft 6—continuity. Moreover, the notions of
neutrosophic soft 5—compactness and neutrosophic soft locally 6—compactness are defined and their basic
properties under neutrosophic soft d—continuous mappings are investigated.

2. Preliminaries
In this section, we present the basic definitions and theorems related to neutrosophic soft set theory.
Definition 2.1. ([23]) A neutrosophic set A on the universe set X is defined as:
A={(x,Ta(x), 14 (x), Fa(x)) : x € X},
where T, I, F: X - ]70,1"[and 70 < T4 (x) + I4 (x) + F4 (x) < 3*.

Scientifically, membership functions, indeterminacy functions and non-membership functions of a neu-
trosophic set take value from real standard or nonstandard subsets of ]~0, 1*[. However, these subsets are
sometimes inconvenient to be used in real life applications such as economical and engineering problems.
On account of this fact, we consider the neutrosophic sets, whose membership function, indeterminacy
functions and non-membership functions take values from subsets of [0, 1].

Definition 2.2. ([18]) Let X be an initial universe, E be a set of all parameters and P (X) denote the power
set of X. A pair (F E) is called a soft set over X, where F is a mapping given by F : E — P (X). In other
words, the soft set is a parameterized family of subsets of the set X. For ¢ € E, F (¢) may be considered
as the set of e-elements of the soft set (F,E) or as the set of e-approximate elements of the soft set, i.e.
(EE)={(e,F(e)):e€ E,F: E— P(X)}.

After the neutrosophic soft set was defined by Maji [16], this concept was modified by Deli and Broumi
[15] as given below.

Definition 2.3. ([15]) Let X be an initial universe set and E be a set of parameters. Let NS (X) denote the
set of all neutrosophic sets of X. Then, a neutrosophic soft set (F, E) over X is a set defined by a set valued

function F representing a mapping F : E — NS(X), where F is called the approximate function of the
neutrosophic soft set (F, E). In other words, the neutrosophic soft set is a parametrized family of some
elements of the set NS (X) and therefore it can be written as a set of ordered pairs:

(f, E) = {(e, <x, Tf(e) (x),If(e) (x),Ff(e) (x)> (X E X) (e € E},

where Tf( 0 (%), If( 0 (x), Ff( 9 (x) € [0, 1] are respectively called the truth-membership, indeterminacy-member-

ship and falsity-membership function of F(e). Since the supremum of each T, I, F is 1, the inequality

0< T’f(g) (x) + If(e) (x) + Ff(g) (x) < 3is obvious.

Definition 2.4. ([8]) Let (f, E) be a neutrosophic soft set over the universe set X. The complement of (f, E)
is denoted by (f, E)C and is defined by

(FE) ={(e(x Frpy®,1 - I, (), Tg, ) :x€X) e € E}.

It is obvious that [(1.-:, E)C]C = (1?, E).
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Definition 2.5. ([17]) Let (f, E) and (5, E) be two neutrosophic soft sets over the universe set X. (f, E) is
said to be a neutrosophic soft subset of (E, E) if

Tf( 9 (x) < TE(e) (x) /If(g) (x) < I(x) ,Ff( 9 (x)>F 2o (x),Yee E,¥x e X.
It is denoted by (j-:, E) c (5,E). (f, E) is said to be neutrosophic soft equal to (E, E) if (f, E) c <E,E) and
(E, E) Cc (f, E). It is denoted by (f, E) = (E,E).
Definition 2.6. ([3]) Let (fl, E) and (E, E) be two neutrosophic soft sets over the universe set X. Then, their
union is denoted by (E, E) U (fz, E) = (fg, E) and is defined by
(fg, E) = {(e, <x, Tfa(n’) (x), I(x), FE(e) (x)> 1x € X)e € E},

where

Ty () = max {TE(e) (), T (x)}'

I o (%) = max {IE © W/ I (x)} ’
Fr o () = min {F Fi0 ) Frye) (x)} :

Definition 2.7. ([3]) Let (fl, E) and (fz, E) be two neutrosophic soft sets over the universe set X. Then, their
intersection is denoted by (Fl, E) N (E, E) = (E, E) and is defined by

(f4, E) = {(e, <x, TE(e) (x), IE(e) (x), FE(e) (x)> 1X € X)e € E},

where

T, (%) = min {TE(e) (), Try (x)} ’

[, %) = min {IE(e) (), I (x)} ’
Ff o (%) = max {F fio ) Fr (x)} :

Definition 2.8. ([3]) A neutrosophic soft set (f, E) over the universe set X is said to be a null neutrosophic

soft set if Tf(e) (x)=0, If(e) x) =0, Ff(e) (x) =1,VYe € E, ¥x € X. It is denoted by 0(x ).

Definition 2.9. ([3]) A neutrosophic soft set (F, E) over the universe set X is said to be an absolute neu-
trosophic soft set if Tf(e) x) =1, If(e) x) =1, Ff(e) (x) = 0;Ve € E, Vx € X. It is denoted by 1(xf). Clearly
O?X,E) = 1(X,E) and 1EX,E) = O(X,E)'

Definition 2.10. ([3]) Let NSS(X, E) be the family of all neutrosophic soft sets over the universe set X and t
C NSS(X, E). Then, 7 is said to be a neutrosophic soft topology on X if

1. O¢xry and 1(x g belong to T,

2. the union of any number of neutrosophic soft sets in 7 belongs to 7,

3. the intersection of a finite number of neutrosophic soft sets in 7 belongs to 7.
Then, (X, 7, E) is said to be a neutrosophic soft topological space over X. Each member of 7 is said to be a
neutrosophic soft open set [3].
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Definition 2.11. ([3]) Let (X, 7, E) be a neutrosophic soft topological space over X and (f, E) be aneutrosophic

soft set over X. Then (f, E) is said to be a neutrosophic soft closed set iff its complement is a neutrosophic
soft open set.

Definition 2.12. ([3]) Let NSS(X, E) be the family of all neutrosophic soft sets over the universe set X. Then,
neutrosophic soft set x¢ is called a neutrosophic soft point for every x € X, 0 < o, 8,7 < l,e € E and is

(a,ﬁ,y)
defined as
(a,B,y), ife’=eandy=x

x(a,ﬁ,}')(e ) = {(O, 0,1), ife’#eory#x

It is clear that every neutrosophic soft set is the union of its neutrosophic soft points.

Definition 2.13. ([3]) Let (f, E) be a neutrosophic soft set over the universe set X. We say that xza 67) € (f, E)

is read as belonging to the neutrosophic soft set (1?, E), whenever
a< Tf(g) (x),p < If(e) (x) and y > Pf(e) (x).

. _sge e e
Definition 2.14. ([3]) Let x (@) and y(a,lﬁ/,y,)

and yza §) over a common universe X, we say that the neutrosophic soft points are distinct

be two neutrosophic soft points. For the neutrosophic soft

e

()

e Nnve
(7))
and onlyifx # yore # ¢

points x

£

oints if x
P (ab)

= 0x ). Itis clear that x and yz'a,,ﬁ,,y,) are distinct neutrosophic soft points if

Definition 2.15. ([7]) Let (f, El), (E, Ez) be two neutrosophic soft sets over the universal set X. Then,
their cartesian product is another neutrosophic soft set (K E3) = (f, El) X (E, Ez), where E3 = E{ X E;

and K (e1,e2) = F (e1) X G (e2). The truth, indeterminacy and falsity membership of (1?, E3) are given by
Ve, € E1,Ve; € E;,Vx € X,

TReren ) = mi”{Tﬁel) (), T, (x)},
Riepen @) = ey () - I, (),
Feen @ = max{Fr, (), F (0]

This definition can be extended for more than two neutrosophic soft sets.

Definition 2.16. ([7]) A neutrosophic soft relation R between two neutrosophic soft sets (1?, E1) and (E, Ez)
over the common universe X is the neutrosophic soft subset of (f, E1) X (E, Ez). Clearly, it is another

neutrosophic soft set (ﬁ, E3), where E3 C E; X E; and ﬁ(el,ez) = f(el) X (E(ez) for (e1,ey) € Es.

Definition 2.17. ([7]) Let (f, El), (5, Ez) be two neutrosophic soft sets over the universal set X and f be

a neutrosophic soft relation defined on (f, El) X (E, Ez) . Then, f is called neutrosophic soft function, if

f associates each element of (f, El) with the unique element of (G, Ez). We write f : (f, El) - (E, Ez)

as a neutrosophic soft function or a mapping. For x¢ € (f, El) and ye('a/ e € (G, Ez), when x

¢ (X
(@) ) (@)
yi/of’rﬁ’/V’) € f,wedenoteitby f (x‘ia,ﬁ/y)) = yi/a,,ﬁ,/y,). Here, (F, El) and (G, Ez) are called domain and codomain

respectively and yi'a/’ﬁ,,y/) is the image of xia,ﬁ,y) under f.
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Definition 2.18. ([7]) Let f : (F A) — (G, B) be a neutrosophic soft function over the universal set U.
If there exists another neutrosophic soft function g : (G,B) — (FA) withgo f : (FEA) — (FA) and
fog:(G,B)— (G B)suchthatgo f = Iga) and f o g = [ p) then g is called the inverse neutrosophic soft
function of f. It is denoted by f~! and is defined as F(a) X G(b) € f~! iff G(b) X F(a) € f.

Definition 2.19. ([8]) Let (X, 7, E) be a neutrosophic soft topological space and (f, E) € NSS (X, E) be arbi-
trary. Then, the interior of (f-:, E) is denoted by (f-:, E)O and is defined as :

FE) = JIGE) : (GE) < (FE), (GE) <),
i.e. it is the union of all open neutrosophic soft subsets of (f, E).

Definition 2.20. ([8]) Let (X, 7, E) be a neutrosophic soft topological space and (1?, E) € NSS(X, E) be arbitrary.

Then the closure of (1.5, E) is denoted by (1.5, E) and is defined as:

EE)=((CE) : (GE)< (EE), GE) e,

i.e. it is the intersection of all closed neutrosophic soft super sets of (f, E).

3. Some Definitions

Definition 3.1. A neutrosophic soft point x¢ is said to be neutrosophic soft quasi-coincident (neutro-

()
sophic soft g-coincident, for short) with (f, E), denoted by x‘(’aﬁy)q (F, E), if and only if x ('1_:, E)C_ If

zmﬁv) £

X is not neutrosophic soft quasi-coincident with (f, E), we denote by X p )/)E(Fl-:, E).

(@) (

Example 3.2. Let X = {x, y} be a universe, E = {a, b} be a parameteric set. Consider the neutrosophic soft set
(F, E) defined as

F(a) = {(x,0.7,0.3,0.3),(y,0.3,0.3,0.7)},
F(b) = {(x,0.3,0.3,0.7),(y,0.3,0.3,0.7)} .

The family 7 = {O(X,E)/ 1ix k), (17, E)} is a neutrosophic soft topology over X. Then, x{, ; , 5, 5 is a neutrosophic
. . — Cc —
soft point in (X, 7, E) and x?0,5,0,5,0,5) o (F, E) . So, x?0,5,0/5/0,5) q (F, E).

Definition 3.3. A neutrosophic soft set (1?, E) in a neutrosophic soft topological space (X, 7,E) is said to
be a neutrosophic soft g-neighbourhood of a neutrosophic soft point x¢ if and only if there exists a

(aBy)
neutrosophic soft open set (5, E) such that x (5, E) C (f, E).

(ap)T

Example 3.4. Let X = {x, y} be a universe, E = {a,b} be a parameteric set. Consider the neutrosophic soft
sets (F, E) and (G, E) defined as

F(a) = {(x,0.3,0.3,0.7),(y,0.3,0.3,0.7)},
F(b) = {(x,0.3,0.3,0.7),(1,0.3,0.3,0.7)},
G (a) = {(x,0.8,0.8,0.2),(y,0.8,0.8,0.2)},
G (b) = {(x,0.8,0.8,0.2),(y,0.8,0.8,0.2)} .
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a

The family 7 = {O(X,E), 1x k), (f, E)} is a neutrosophic soft topology over X. Then, x is a neutrosophic

(0,20,2,0,2)
soft point in (X, 7, E), where x{,, ;4 (F, E) C (G, E). So, (G, E) is a neutrosophic soft g-neighbourhood of
X020202)°

Definition 3.5. A neutrosophicsoft point xza 67) € (1?, E ) ifand only if each neutrosophic soft g-neighbourhood

of x‘za 67) is neutrosophic soft g-coincident with (I?, E).

Definition 3.6. A neutrosophic soft set f,E in a neutrosophic soft topological space (X, 1, E) is called a
P p polog %

neutrosophic soft regular open set if and only i f,E = ~, . The complement of a neutrosophic soft
phic soft regular op fand only if (F,E) [(FE)] The compl f phic sof

regular open set is called a neutrosophic soft regular closed set.

(@) _
neutrosophic soft set (F, E) if and only if every neutrosophic soft regular open g-neighbourhood (G, E) of

Definition 3.7. A neutrosophic soft point x is said to be a neurosophic soft o—cluster point of a

xza 57) is g-coincident with (1?, E). The set of all neutrosophic soft 6—cluster points of (f, E) is called the

neutrosophic soft 6—closure of (f, E) and denoted by NScl; (1?, E).

() _
neutrosophic soft set (F, E) if and only if, for every neutrosophic soft open g-neighbourhood (G, E) of

Definition 3.8. A neutrosophic soft point x is said to be a neurosophic soft —cluster point of a

xza 6r) (E;', E) is g-coincident with (f, E). The set of all neutrosophic soft —cluster points of (f, E) is called

the neutrosophic soft 6—closure of (f, E) and denoted by NSclg (f, E).

Definition 3.9. A neutrosophic soft set (f, E) is said to be a neutrosophic soft 6— neighbourhood of a
neutrosophic soft point X if and only if there exists a neutrosophic soft regular open g-neighbourhood

B7)
(5, E) of xza,ﬁo/) such that (E, E) - (f-:, E).

4. Neutrosophic Soft 6-Topology

In this section, we will define the notion of neutrosophic soft 6—interior by using neutrosophic soft
0—closure. Moreover, it will be shown that the set of all neutrosophic soft 5—open sets is also a neutrosophic
soft topology on (X, 7, E).

In Definition 3.7, the concept of neutrosophic soft 6—closure is introduced by using neutrosophic soft
O—cluster points. Now, we give an equivalent definition for this concept by using neutrosophic soft sets.

Definition 4.1. Let (f, E) be a neutrosophic soft set in a neutrosophic soft topological space (X, 7, E). Then
Nscls (FE) = N{(G.F) e Nss (x,B): (F E) < (G, E). (G.F) = [(G.E) ]}
Definition 4.2. A neutrosophic soft set (f, E) is said to be neutrosophic soft 6—closed if and only if (f-:, E) =

NScls (1.-:, E). The complement of a neutrosophic soft 6—closed set is called a neutrosophic soft 5—open set.

Definition 4.3. For a neutrosophic soft subset (f, E) in a neutrosophic soft topological space (X, 7, E), the
neutrosophic soft 6—interior is defined as follows:
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NSint, (F,E) = [NScl, (F E) |||
It is clear that for any neutrosophic soft set (F, E),
NScl (NScls (F, E)) = NScls (F, E).
We have the following equality;
NSint, (F,E) = [Nscl; [(EE) ||
- [m {(5 E)eNSS(X,E): (FE) c(G,E),(GE)= W}]
(Using De Morgan’s Law in [8])

oy {(a, F) eNssB): (GE) < (FE).(GE) =[G E)O]]C}
(Replacing ((~}, E)C by (1:5, E) and using the result of Theorem 3.8.6 in [8])
=U {(EE) eNSS(X,E): (K,E) c (F,E),(KE) = [@]}

That is, the neutrosophic soft 6—interior of (f, E) is the union of all neutrosophic soft regular open
subsets of (f, E). Since any neutrosophic soft —open set is the complement of a neutrosophic soft 6—closed
set, (5, E) is a neutrosophic soft 0—open set if and only if (5, E) = NSint; (5, E).

Clearly, a neutrosophic soft set (f-:, E ) is neutrosophic soft 6-open in a neutrosophic soft topological space
(X, 1, E) if and only if, for each neutrosophic soft point xza’ﬁo/) with xza’ﬁ,y) q (1?, E), (1.5, E) is a neutrosophic

soft 6-neighbourhood of xza 57)

Definition 4.4. A subset (f, E) of a neutrosophic soft topological space (X, 7, E) is said to be neutrosophic
soft semi open if (1-5, E) C [(IA-:, E)] . The family of all neutrosophic soft semi open sets of (X, 7, E) is denoted
by NSSO(X). The family of all neutrosophic soft semi open sets of (X, 7, E) containing a neutrosophic soft

point xza,ﬂ/y) is denoted by NSSO (X, xza,ﬂ,y)).

Definition 4.5. A neutrosophic soft point x‘zaﬁy) of a neutrosophic soft topological space (X, 7, E) is said

to be neutrosophic soft semi interior point of a neutrosophic soft set (f, E), if there exists (E, E) € NSSO

(X, xia’ﬁ,y)) such that xza’ﬁ,y) o (E, E)C and (E, E) - (f-:, E).

It is easy to show that (f-:, E) C NSclss (1-5, E) C NSclg (f-:, E) for any neutrosophic soft set (1.5, E) in a
neutrosophic soft topological space (X, 7, E). Hence, for any neutrosophic soft set (f, E) in a neutrosophic
soft topological space (X, 7, E),

NSinto (F,E) c NSints (F,E) < (F,E) .
It is clear that any neutrosophic soft regular open set is neutrosophic soft 6-open and any neutrosophic soft
0-open set is neutrosophic soft open. Furthermore, if a neutrosophic soft set (F, E) is neutrosophic soft semi

open in a neutrosophic soft topological space (X, 7, E) then (1?, E) = NSl (1?, E).
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Theorem 4.6. The finite union of neutrosophic soft 6—closed sets is also neutrosophic soft 6—closed. That is, if (j-:, E)
= NSclg (f, E) and (E, E) = NSclg (5, E) then

(F,E)U(G,E) = NScls |(F,E) U (G, E)].
Pioof. Clearly, (f, E) U ((~3, E) C NScls [(f, E) U (5, E)] We will show that NScls [(f-: ) U ((~3 E)] ( )

E
(G E) Let x4 be a neutrosophic soft point. Suppose that x¢ (@h) € NScls [( ) U (E E)] Then, for any
o

(x$2) o
regular open g-neighbourhood (K E) of x(a VY (K E) q [(f, E) U (5, E)] Thus,( , )q E)or (E ) (~ )

Hence,x; € NScls (F, E) U NScl; (G E) That is, X o) € (If, E) U (E E). O

Furthermore, the finite intersection of neutrosophicifto regular open sets is also neutrosophic soft
regular open. That s, if (F,E) = |(F.E)| and (G,E) = |(G,E)| , then (F.E) n (G,E) = (FE) n (G.E)| -

Lemma 4.7. Let (X, 7, E) be a neutrosophic soft topological space. If (f, E) is neutrosophic soft open then (1?, E) is
neutrosophic soft reqular closed.

Proof. We know that (F, E)  (F, E). Thus, (F,E) = (F,E) ¢ [('ﬁ E)J and (F, E) ¢ H('ﬁ E)H

Conversely, we know that [@]O c (1?, E). Thus,

[E5)] | <[F5)| = F B) Hence, (F E) = [[(EE)] |

~—

O

Lemma 4.8. Let (X, 7, E) be a neutrosophic soft topological space. Then

{@ | (1?, E) € T} = {ﬁ | (f, E) is neutrosophic soft reqular closed in (X, T, E)}.

Proof. We know that for any neutrosophic soft open set (1?, E) in (X, 7, E), (f, E) is neutrosophic soft regular
closed. Conversely, take any neutrosophic soft regular closed set (E, E) in (X, 7, E). Then,

G#) - [GH]
R DGO R )<< (@)1 (€ ) o]

It may be difficult to find the neutrosophic soft 0—closure of any neutrosophic soft set. By the help of
above lemmas, we have the clue to find it. O

Theorem 4.9. For any neutrosophic soft set (f, E) in a neutrosophic soft topological space (X, 7, E), NScls (f, E) =
MK E)I1(FE) < (K E)(RE) <),
Proof. The proof is straightforward. [J

Corollary 4.10. For any neutrosophic soft set {(E;', E) | NScls (1-5, E) C (5, E), (5, E) € T}, in a neutrosophic soft
topological space (X, t, E), NScls (f, E) is a neutrosophic soft d-closed set. That is, NScls (N Sclss (f, E)) = NScls (f, E)
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Proof. 1t is sufficient to show that

{(KE)I (FE) < (KE).(KE) e} ={(GE) INScls (F E) < (G ). (GE) e o).
Suppose that there is a neutrosophic soft open set (ﬁ, E) such that

(A,E) e {@| (FE) < (KE)(KE)e T} and (H, E) # {@wsab(ﬁfs) < (G.E),(GE)e T}.

Then (F,E) C (H,E) and NScl; (F,E) ¢ (H,E). But, since (F,E) € (H,E), NScl;(F,E) € (H,E). Thisis a
contradiction. So, the equality holds.

Clearly, NScl; (O(X,E)) = Oxp)- And, for any neutrosophic soft subsets (F, E) and ((~3, E), if (f, E) - (E, E)
then NScl, (F, E) € NScl; (G, E).

Therefore, by Theorem 4.6 and Corollary 4.10, the neutrosophic soft 6-closure operation on a neutro-

sophic soft topological space (X, 7, E) satisfies the Kuratowski Closure Axioms. So, there exists one and
only one topology on X. We will define the topology as follows. [J

Definition 4.11. The set of all neutrosophic soft o—open sets of (X, 7, E) is also a neutrosophic soft topology
on X. We denote it by 75 and it is called a neutrosophic soft 0—topology on X. An ordered pair (X, 75) is
called a neutrosophic soft 5—topological space.

5. Neutrosophic Soft 6-Continuous Mappings

Now, we will find some equivalent conditions of neutrosophic soft 0-continuity and will show that
neutrosophic soft 6—continuity is a standard continuity in neutrosophic soft 6—topology introduced in the
previous section.

Definition 5.1. Let f : (X, 71,E1) — (Y, 72, E2) be a neutrosophic soft mapping.
(1) f is said to be neutrosophic soft continuous, if, for each neutrosophic soft point x¢ in (X, 71, E1) and

(apy)

for any neutrosophic soft open g-neighbourhood (5, E) of f (xe(a by ) in (Y, 72, E>) , there exists a neutrosophic

7)

soft open g-neighbourhood (f, E) of x‘(’a,ﬁ/y) such that f ((f, E)) c ((E, E).

(2) f is said to be neutrosophic soft 0—continuous, if, for each neutrosophic soft point xz ) in (X, 71, E1)

and for any neutrosophic soft regular open g-neighbourhood (E, E) of f (xza ; y)) in (Y, 72, E>) , there exists

a neutrosophic soft regular open g-neighbourhood (j-:, E) of xza,ﬁ,y) such that f ((f, E)) c (E, E).

The neutrosophic soft continuity and the neutrosophic soft 6—continuity are independent notions as we
can see in the following examples.

Example 5.2. X = {x,y} be a universe, E = {1, b} be a parameteric set. Consider the neutrosophic soft sets
(F,E) and (G, E) defined as F (a) = {(x,0.3,0.3,07),(y,0.3,03,0.7)}, F (b) = {(x,0.3,0.3,0.7),(y,03,0.3,0.7)},
5(01) = {(x,0.8,0.8,0.2),(y,0.8,0.8,0.2)} and (~3(b) = {(x,0.8,0.8,0.2),(y,0.8,0.8,0.2)}. The families 7; =
{O(X,E), 1x ), (f, E)} and 1, = {O(X,E), 1x ), (f, E) , (5, E)} are neutrosophic soft topologies over X. So, (X, 71, E1)
and (X, 1, E;) are neutrosophic soft topological spaces. Then, the identity map idX : (X, 71, E1) — (X, T2, E3)
is neutrosophic soft 6—continuous but not neutrosophic soft continuous.
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Example 5.3. X = {x, y} be a universe, E = {4, b} be a parameteric set. Consider the neutrosophic soft sets
(E E)and (G, E) defined as F (a) = {(x,0.3,0.3,0.7), {y,0.3,0.3,0.7)}, F (b) = {(x,0.3,0.3,0.7), (y,0.3,0.3,0.7)},
G(a) = {(x,0.5,0.5,0.5),(y,0.5,0.5,0.5)} and G (b) = {(x,0.5,0.5,0.5),(y,0.5,0.5,0.5)}. The families 7, =
:O(X,E), 1xE), (f-:, E) , ((~3, E)} and 1, = {O(X,E), 1x k), (f, E)} are neutrosophic soft topologies over X. So, (X, 71, E1)
and (X, 12, E,) are neutrosophic soft topological spaces. Then, the identity map idX : (X, 1, E1) = (X, 12, E2)
is neutrosophic soft continuous but not neutrosophic soft — continuous.

The concept of neutrosophic soft 6—continuity is described by using neutrosophic soft 6— neighbour-
hoods and by using neutrosophic soft 6—open sets as follows.

Theorem 5.4. Let f : (X,71,E1) — (Y, 72, Ep) be a bijective neutrosophic soft function. Then, f is neutrosophic
soft 6—continuous if and only if, for each neutrosophic soft point x¢ in (X, 71, E1) and each neutrosophic soft

()
0—neighbourhood (5, E) of f (xzaﬁ y)), 1 ((5, E)) is a neutrosophic soft 6—neighbourhood of x‘za 67)

Proof. Let xza 57) be aneutrosophicsoft pointin (X, 71, E1) and (E, E ) be aneutrosophic soft 5>—neighbourhood

of f (xia ; )/)). Then, there exists a neutrosophic soft regular open g-neighbourhood (K E) of f ( such

X6 )
R —~ (@8)
that (K, E) - (G, E). From Theorem 6.3 in [7], f is invertible. Since f is neutrosophic soft 6—continuous,

there exists a neutrosophic soft regular open g-neighbourhood (ﬁ, E) of xzaﬁ ) such that f ((H, E)) c (E, E)

and (ﬁ, E) - f_1 (f((H, E))) C f_1 ((E,E)) Therefore, since f‘1 ((K E)) C f_1 ((5, E)), f‘1 ((E, E)) is a

neutrosophic soft 6—neighbourhood of xia 67)

Conversely, let x¢ be a neutrosophic soft point in (X, 71, E1) and (E, E) be a neutrosophic soft regular

(aBy)

open g-neighbourhood of f ( ) Then, (a,E) is a neutrosophic soft 6—neighbourhood of f (

x¢ x° )
(@) (apy)

By the hypothesis, f! ((G, E)) is a neutrosophic soft 6—neighbourhood of xzaﬁ)/). Therefore, there exists

a neutrosophic soft regular open g-neighbourhood (K E) of xza,ﬁ,y) such that (R, E) c ! ((E, E)) and

f ((K E)) cf ( f ((E, E))) c (E, E). Hence, f is neutrosophic soft 6—continuous. [J

Corollary 5.5. f : (X,71,E1) — (Y,72,E») is a neutrosophic soft 6—continuous mapping if and only if for each

neutrosophic soft 5—open set (E, E) in (Y, 12, Ey), f‘1 ((5, E)) is neutrosophic soft 6—open in (X, t1, E1).
Definition 5.6. Let f : (X, 71, E1) — (Y, T2, E2) be a neutrosophic soft mapping.

(1) f is said to be neutrosophic soft 6—open, if, for each neutrosophic soft 6—open set (f, E) in (X, 11, Eq),
f ((E, E)) is neutrosophic soft 6—open in (Y, 12, E3).

(2) f is said to be neutrosophic soft 6—closed, if, for each neutrosophic soft 5—closed set (E, E) in (X, 11, Eq),
f ((E, E)) is neutrosophic soft 6—closed in (Y, 72, E).

Definition 5.7. (X, 7, E) is called a neutrosophic soft semiregular space if and only if, for each neutrosophic
€

(@p7)
(G,E)of X0 gy Such that (GE)c [(G E)| <(FE).
Lemma 5.8. For a neutrosophic soft bijective function f : (X, t1, E1) = (Y, T2, E2), the followings are true:

(a) if f (X, 11, E1) = (Y, 72, E2) is neutrosophic soft continuous and (X, t1, E1) is neutrosophic soft semireqular
then fis neutrosophic soft 5—continuous.

B if f (X, 71, E1) = (Y, T2, Ep) is neutrosophic soft 6—continuous and (Y, T2, Ey) is neutrosophic soft semiregular
then f is neutrosophic soft continuous.

soft open g-neighbourhood (F, E) of x , there exists another neutrosophic soft open g-neighbourhood
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Proof. (a) Let xia 67) be a neutrosophic soft point in (X, 71, E1) and (fl, E) be any neutrosophic soft regular

open g-neighbourhood of f (x‘ia/ﬁ,y ) As f is neutrosophic soft continuous, ! ((ﬁ, E)) is a neutrosophic

)

soft open g-neighbourhood of x¢ and, by neutrosophic soft semiregularity of (X, 71, E1), there exists a

()

neutrosophic soft open g-neighbourhood (V, E) of xiaﬁ/y) such that [(i;, E)|O cft ((ﬁ, E)) This implies

that f ([(’17, E)] ) c (a, E). So, f is neutrosophic soft 5—continuous.

(b) Let xzaﬁy) be a neutrosophic soft point in (X, 71, E;) and (ﬁ, E) be any neutrosophic soft open g-

neighbourhood of f (x‘(’a/ﬁ,y)). By neutrosophic soft semiregularity of (Y, 75, E>), there exists a neutrosophic

soft open g-neighbourhood (17, E) of f ( ) such that [(17, E)] c (ﬁ, E). As f is neutrosophic soft

xe
(apy)

6—continuous, f‘1 ([(V,E)] ) is a neutrosophic soft 6—neighbourhood of x¢ . Then, there exists a neu-

(ap)

trosophic soft regular open g-neighbourhood (E, E) of xza 57) such that (5, E) cf ( (V, E)] ) . This implies

that <E,E) cf -1 ((fl, E)) So, f is neutrosophic soft continuous. [J

Theorem 5.9. If f:(X,11,E1) = (Y, 72, E2) is a neutrosophic soft mapping then the following are equivalent:
(a) f is neutrosophic soft 6—continuous,

(b) For each neutrosophic soft set (f, E) in (X, 71,E1), f (NSCZ@ (f, E)) C NScls (f ((f, E))),
(c) For each neutrosophic soft set ((~3, E) in (Y, 12, E»), NScls (f‘l (((~3, E))) C f‘1 (NSCZ5 ((~3, E)),

(d) For each neutrosophic soft d—closed set (G, E) in (Y,12,Ep), f -1 ((G, E)) is a neutrosophic soft 6—closed set in
(Xr 1, El)/ _ _

(e) For each neutrosophic soft 6—open set (H, E) in (Y,12,Ep), f ((H,E)) is a neutrosophic soft d—open set in
(XI Tl/ El)'

Proof. (a) = (b) Let x‘(’aﬁy) € NScls (j-:, E) and (5, E) be a neutrosophic soft regular open g-neighbourhood

of f (x;aﬁy)). Then, there exists a neutrosophic soft regular open g-neighbourhood (ﬁ, E) of xzaﬁy) such

that f ((ﬁ, E)) C (5, E). Since x¢ € NSclg (f, E), we have (ﬁ, E) q (f, E). Then, f ((ﬁ, E)) qf ((f, E)) Thus,

(aBy)
(G.E)af((F.E))and f (xia,ﬁ,y)) e NScls (f ((F, E))). So, f (NScls (F, E)) < NScls (f ((F, E))).

(b) =(c) Let (5, E) be a neutrosophic soft set in (Y, 72, E>). From (b),

F(NScls (£1((G,E)))) < NScls (£ (£ (G, E)))) € NScls (G, E)

Hence, NScl, f! ((E, E)) cf! (NSclts (5, E))
(c) =>(d) Let <(~3, E) be a neutrosophic soft 6—closed set in (Y, 7, E>). Then,
(G,E) = NScl, (G, E). From (c),

Nsely (1 ((G E))) < £ (Nsels (G E)) = £ (G E)).

Therefore, NScls f ! ((E, E)) = f~Y(G, E)). This means that f -1 (((E, E)) is a neutrosophic soft d—closed set in
(X, 71, E1).
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(d) =(e) Let (ﬁ, E) be a neutrosophic soft 6—open set in (Y, 72, E2). Then, (ﬁ, E)C is a neutrosophic soft
0—closed set in (Y, 73, E;). From (d), f‘1 ((ﬁ, E)C) is a neutrosophic soft 6—closed set in (X, 71, E1). Since
! ((ﬁ, E)C) = [f‘l ((ﬁ, E))]C, ! ((ﬁ, E)) is a neutrosophic soft 5—open set in (X, 11, Ey).

(e) =(a) The proof is clear. [

Corollary 5.10. If f: (X, t1,E1) = (Y, 72, E2) is a neutrosophic soft 5—continuous mapping then, for each neutro-
sophic soft open set (G, E) in (Y, 12, E>), NScls (f‘1 ((G, E))) cft (NScl (G, E))

Proof. Since (5, E) is neutrosophic soft open in (Y, 75, E;), NScl (5,E) = NScls (E, E). By (c) of the above
theorem, NScl, (1 (G, E))) < £ (NScls (G, E)) = ! (@) 0

Theorem 5.11. Let (X, 71, E1) and (Y, 72, E2) be neutrosophic soft topological spaces. Then, f : (X,71,E1) —
(Y, 12, Ep) is neutrosophic soft 6—continuous if and only if f : (X,11,,E1) — (Y, 72, E2) is neutrosophic soft
O—continuous.

Proof. The proof is clear. [

6. Neutrosophic Soft §-Compact and Neutrosophic Soft Locally 6-Compact Spaces

In this section, we will introduce the notion of neutrosophic soft —compactness and neutrosophic soft
locally 6—compactness. Furthermore, we will study the properties of neutrosophic soft 5—compactness and
neutrosophic soft locally 6—compactness under the neutrosophic soft 6—continuous mappings.

Definition 6.1. A collection {((~3, E)i |ie I} of neutrosophic soft 5—open sets in a neutrosophic soft topo-
logical space (X, 1, E) is called a neutrosophic soft 0—open cover of a neutrosophic soft set (f, E), if
(F.E) < U{(GE).1i €1} holds.

Definition 6.2. A neutrosophic soft topological space (X, 7, E) is said to be a neutrosophic soft 6—compact
space, if every neutrosophic soft 5—open cover of 1(x gy has a finite subcover. A neutrosophic soft subset

(f, E) of a neutrosophic soft topological space (X, 7, E) is said to be neutrosophic soft 6—compact in (X, 7, E),
provided that, for every collection {(E, E)i liel } of neutrosophic soft 6—open sets in (X, 7, E) such that
(f, E) cy {(E, E)i |ie I}, there exists a finite subset I of I such that (f, E) cy {(E, E)i |ie Io}.

Theorem 6.3. Every neutrosophic soft compact space is neutrosophic soft b—compact.

Proof. Let {(5, E)i |ie I} be a neutrosophic soft 6—open cover of a neutrosophic soft topological space

(X, 7, E). Since any neutrosophic soft 6—open set is neutrosophic soft open, {(E, E)Z, liel } is a neutrosophic
soft open cover of the neutrosophic soft topological space (X, 7, E). Since (X, 1, E) is neutrosophic soft
compact, there exists a finite subset Iy of I such that 1(x )y € {(G, E)i |ie IO}. Hence, (X, 7, E) is neutrosophic

soft 6—compact.
But, the converse statement is not always true as shown in the following example. [

Example 6.4. Let X = [0, 1] be a universe, E = {a, b} be a parameteric set and U, (x) be a neutrosophic set on
X defined as below:

<x,1,1,0 >, ifx=0
U, (x) ={<x,nxnxl-nx> if0<x<i
<x,1,1,0>, ifl<xs<i
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Consider the neutrosophic soft set (fn, E) defined as F, (a) = F, () ={U, (x) : x € [0,1]} foreach n € N. Then,

the family 7 = {O(X,E)/ 1(X,E)} U {(fn,E) ine N} is aneutrosophic soft topology over X. Since {(fn,E) ‘ne N} is
aneutrosophic soft open cover of (X, 7, E), which does not have a finite subcover, (X, 7, E) is not neutrosophic

soft compact. As {(EI, E) : (fl, E) € T} = {(f, E) : (f-:, E) is neutrosophic soft regular closed in (X, 7, E)} and

for any neutrosophic soft set (E, E) in a neutrosophic soft topological space,
NScl; (5, E) =N {(ﬁ, E) : (E, E) C (ﬁ, E) and (ﬁ, E) is neutrosophic soft regular closed (X, 7, E)}.

Furthermore, (f,,,E) = 1xr, lxp = lxr, Oxr = Oxr-. So, the set of all neutrosophic soft regular
closed sets in (X, 7, E) is {O(X,E)/ 1(X,E)}. Hence, the set of all neutrosophic soft 6—closed sets in (X, 7, E) is
{O(X,E), 1(X,E)}. Since the only neutrosophic soft 6—open cover of 1(x ) is {O(X,E), 1(X,E)}, (X, T, E) is neutrosophic

soft 6—compact.

Theorem 6.5. (X, 1, E) is neutrosophic soft 6—compact if and only if every family of neutrosophic soft 6—closed
subsets of X, which has the finite intersection property, has a nonempty intersection.

Proof. Let (X, 7, E) be neutrosophic soft 6—compact and {(E,E) (i€ I} be a family of neutrosophic soft
0—closed subsets of (X, 7, E) with the finite intersection property. Suppose

N{(FE) i € I} = 0x ). Then, {(F, E) tie 1}

is a neutrosophic soft 6— open cover of (X, 7, E). Since (X, 7, E) is neutrosophic soft 6—compact, it contains a
finite subcover

(FLE) ci=it,in i, i)
for (X, 7, E). This implies that
N(FLE) ti= iy ia, i3, oo in) = O.

This contradicts that {(E, E) tiel } has the finite intersection property.

Conversely, let {(ﬁi, E) (i€ I} be a neutrosophic soft 6—open cover of (X, 7, E). Consider the family
:(fl,-, E)C ciel } of neutrosophic soft 6—closed sets. Since {(ai, E) (i€ I} is a cover of (X, 7, E), the intersection
of all members of {(ﬁi, E)C tiel } isnull. Hence, {(fl,«, E) riel } does not have the finite intersection property.
In other words, there are finite number of neutrosophic soft 6—open sets (ﬁil, E),(ﬁiz, E),...,(a,-n, E) such that

(flil, E)C N (ﬁ,-z, E)C n,...,N (ﬁin, E)C = O(X,E)-

This implies that {(El,-l , E) , (ﬁ,-z, E) S ey (ﬁi,,, E)} is a finite subcover of (X, 7, E). Hence, (X, 7, E) is neutrosophic
soft 5—compact. [

Corollary 6.6. A neutrosophic soft topological space (X, ts, E) is neutrosophic soft compact if and only if every family
of neutrosophic soft ts—closed subsets in (X, 15, E) with the finite intersection property has a nonempty intersection.

Therefore, we can notice that neutrosophic soft 5—compactness of a neutrosophic soft topological space is equivalent
to neutrosophic soft compactness of a smaller space, namely the collection of all neutrosophic soft —open subsets.

Remark 6.7. (X, 7, E) is neutrosophic soft o—compact if and only if (X, 75, E) is neutrosophic soft compact.

0
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Theorem 6.8. Let (j-:, E) be a neutrosophic soft 6—closed subset of a neutrosophic soft 56— compact space (X, 7, E).
Then, (f, E) is also neutrosophic soft 6—compact in (X, t, E).

Proof. Let (f, E) be any neutrosophic soft —closed subset of (X, 7, E) and {(fl,-, E) tiel } be aneutrosophic soft
o—open cover of (X, 7, E). Since (f, E)C isneutrosophic soft 6—open,{(fli, E) riel } U {(f, E)C} is aneutrosophic
soft 6—open cover of (X, 7, E). Since (X, 7, E) is neutrosophic soft 5—compact, there exists a finite subset Iy C I
such that 1x g € | {(fl,-, E):iel)U(F, E)C. But, (F,E) U (F, E)C # 1ixr). Hence, (F,E) ¢ U{(U, E) i € ).
Therefore, (1?, E) is neutrosophic soft 5—compactin (X, 7,E). O

Theorem 6.9. Let (f, E) and (5, E) be neutrosophic soft subsets of a neutrosophic soft topological space (X, t, E) such
that (f, E) is neutrosophic soft 6—compact in (X, t, E) and (5, E) is neutrosophic soft 6—closed in (X, T, E). Then,
(f, E) N ((~3, E) is neutrosophic soft 0—compact in (X, 7, E).

Proof. Let {(ai, ) (i€ I} be a cover of (f, E) n (5, E) consisting of neutrosophic soft 6—open subsets in

(X, 7, E). Since (G, E)C is a neutrosophic soft 6—open set,
(U, E):ie 1} U{(G,E)]

is a neutrosophic soft 0—open cover of (f, E). Since (f, E) is neutrosophic soft 6—compact in (X, 7, E), there
exists a finite subset Iy C I such that

F.5) < Ul(@.E) i< ) U[E )
Therefore,
(FE)N(G.E) cU{(U,E) i € Io).
Hence, (F, E) N (G, E) is neutrosophic soft 5—compact in (X, 7,E). O

Theorem 6.10. Let f : (X, t1,E1) = (Y, 72, Ep) be a neutrosophic soft 0—continuous and surjective mapping. If
(X, t1, E1) is a neutrosophic soft 0—compact space then (Y, T2, Ey) is also a neutrosophic soft 5—compact space.

Proof. Let {(ﬁi, E) (i€ I} be a neutrosophic soft 5—open cover in (Y, 72, E>). Then,
{ ! ((a,-, E)) iiel } isa coverin (X, 71, E1). Since f is neutrosophic soft d—continuous, f -1 ((fli, E)) is neutro-
sophic soft 5—open and { f -1 ((ai, E)) ciel } is a neutrosophic soft o—open coverin (X, 71, E1). Since (X, 71, E1)

is neutrosophic soft 6—compact, there exists a finite subset Iy C I such that 1(xg,) € U { f ((ﬁi, E)) T € Io}.
Thus,

f(l(x,El)) - f(U {f_1 ((fl,-, E)) (i€ IO})
=U{f(F (U, E))) i e b} = U{(UsE) i e Io).
Since f issurjective, 1y, = f (1(x,gl)) cy {(fli, E) (i€ IO}. Hence, (Y, 15, E;) isneutrosophic soft 5—compact. [

Theorem 6.11. Let f : (X, 11, E1) — (Y, 12, E2) be neutrosophic soft 6—continuous. If a neutrosophic soft subset
(F, E) is neutrosophic soft 6—compact in (X, 11, E1) then the image f ((F, E)) is neutrosophic soft 6—compact in
(Y, 72, E2).
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Proof. Let {(fli,E) ti€ I} be a neutrosophic soft 5—open cover of f ((f, E)) Since f is neutrosophic soft
d—continuous, f! ((f[i, E))isaneutrosophic softd—opensetin (X, 71, Eq) foralli € I. Thus, {f‘1 ((ﬁ,-, E)) (i€ I}
is a cover of (Fl-:, E) by neutrosophic soft 6—open sets in (X, 71, E1). Since (F, E) is neutrosophic soft 6—compact
in (X, 71, E1), there is a finite subset Iy C I such that (f, E) cy {f‘1 <ﬁi, E) (i€ IO}. So,

F(FE) < F(ULF (ToE) i € 1)) and £((FE)) < U|(T, E) i < o).
Therefore, f ((1-5, E))is neutrosophic soft 5—compact in (Y, 75, E;). O

Theorem 6.12. Let f : (X, 11, E1) — (Y, T2, E2) be a neutrosophic soft 6—continuous, neutrosophic soft 6—open and
injective mapping. If a neutrosophic soft subset (G, E) in (Y, 12, E2) is neutrosophic soft b—compact in (Y, 12, E2) then
! ((E, E)) is neutrosophic soft o—compact in (X, 11, E1).

Proof. Let {(?,-, E) (i€ I} be a neutrosophic soft 5—open cover off‘1 ((5, E)) in(X, 71, E1). Then, f™ ((5, E)) -
U{(?i, E) (i€ I} and (5, E) C f(f‘1 ((5, E))) C f(U {(V,-, E) (i€ I}) Since (E, E) is neutrosophic soft
o—compact in (Y, 12, E»), there is a finite subset Iy C I such that (5, E) cy {f ((ﬁ-, E)) S IO} . So,

FEB) P U708 i< 1) = UL () i< ) = U7 8) i)

The proof is completed. O

Definition 6.13. A neutrosophic soft topological space (X, 1, E) is said to be neutrosophic soft locally

e
(aBy)

neutrosophic soft subset (f, E), which is neutrosophic soft d—compact in (X, 7, E) such that xza 57) C (F, E) Cc

(fl, E). If (X, 7, E) is neutrosophic soft locally 6—compact at each of its neutrosophic soft point, (X, 7, E) is
said to be a neutrosophic soft locally —compact space.

O0—compact at a neutrosophic soft point x , if there is a neutrosophic soft 6—open subset (ll, E) and a

It is clear that each neutrosophic soft 0—compact space is a neutrosophic soft locally 6— compact space.
But, the converse is not true.

Example 6.14. Let X = {4,5,6, ...}, E = {a,b} and for eachn € X

<x,1,1,0 >, xX=n
Uy (x) = 1 1
<X3"a

<x,1,1,0 >, xX=n
Vi (x) =
() { i+l 1yl 1 xxn
Consider the neutrosophic soft sets (fn, E) and (En, E) defined as fn (a) = F, ) ={U, (x) :x e X}, En (a) =
5,, (b) = {V, (x) : x € X}. Let 7 be a neutrosophic soft topology on X generated by {(fn, E) , (En, E) ‘ne X}

Then, [(fn,E)] = (fn, E) for all n € X. So, every (fn, E) is neutrosophic soft 0—open. Therefore,

{(fn, E) ‘neE X} is a neutrosophic soft 0—open cover of 1(x r), which does not have a finite subcover. Hence,
(X, 7, E) is not neutrosophic soft 6—compact. But, for any neutrosophic soft point n¢ in X, wheree € E,

(ap)

e e = e . . _ = . .
n (@) Cnig S (Pn, E). Note that n{, , , is neutrosophic soft 6—compact and (F,,, E) is neutrosophic soft

o—open. Hence, (X, 7, E) is neutrosophic soft locally 6—compact.
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Definition 6.15. A neutrosophic soft subset (Z, E) of a neutrosophic soft topological space (X, 7, E) is said
to be neutrosophic soft locally 6—compact in (X, 7, E), provided that, for each neutrosophic soft point x4

(p7)
in (A, E), there is a neutrosophic soft 6—open subset (U, E) and a neutrosophic soft subset (F, E), which is

neutrosophic soft 5—compact in (X, 7, E) such that x¢ (f, E) - (fl, E).

C
(apy)

Theorem 6.16. Let (X, T, E) be a neutrosophic soft locally 6—compact space and (/T, E) be a neutrosophic soft subset
in (X,7,E). If (;4‘, E) is neutrosophic soft 6—closed in (X, 7, E) then (Z, E) is neutrosophic soft locally 5—compact in
(X, 7, E).

Proof. Take any neutrosophic soft point x¢ in (;{, E ) Since (X, 7, E) is neutrosophic soft locally 6—compact,

(py)

there exist a neutrosophic soft 6—open subset (ﬁ, E) and a neutrosophic soft subset (1?, E), which is neutro-

sophic soft 6—compact in (X, 7, E) such that xia/ﬁ/y) Cc (f, E) Cc (ﬁ, E). Then, (F, E) N (g, E) is neutrosophic

soft 6—compact in (X, 7, E). Because, (}f, E) is neutrosophic soft 6—closed in (X, 7, E). Therefore, (ﬁ, E) is
a neutrosophic soft 6—open subset containing a neutrosophic soft 0—compact subset (j-:, E) N (Z, E) with

xza 57) € (f, E) N (Z, E). Hence, (Aj E) is neutrosophic soft locally 6—compactin (X, 7, E). O

Theorem 6.17. Let a neutrosophic soft topological space (X, T, E) be neutrosophic soft locally 5—compact and (K, E)
be a neutrosophic soft open subset in (X, 7, E). Then, (;f, E) is neutrosophic soft locally 6—compact in (X, , E).

Proof. Take any neutrosophic soft point x¢ in (Z, E ) Since (X, 7, E) is neutrosophic soft locally 0—compact,

(py)

there exist a neutrosophic soft 6—open subset (fz, E) and a neutrosophic soft subset (f, E), which is neutro-

sophic soft 0—compact in (X, 7, E) such that xiaﬁy) c (f, E) c (fl, E). We know that (Z, E) is neutrosophic

soft regular closed and neutrosophic soft 6—closed. So, (f, E) N (;1: E) is neutrosophic soft 0—compact in

(X, 7, E). Therefore, (a, E) is a neutrosophic soft 6—open subset containing a neutrosophic soft 6—compact

?;bse; )(f, E) N (;4‘, E) with x‘&a,ﬂ/)/) € (F, E) N (E E). Hence, (;4‘, E) is neutrosophic soft locally 6—compact in
,T,E). O

Theorem 6.18. Let (X, 11, E1) and (Y, T2, E;) be neutrosophic soft topological spaces and f : (X, 11, E1) = (Y, 12, Ep)
be a neutrosophic soft d—continuous, neutrosophic soft 5—open and surjective function. If (X, t1, E1) is neutrosophic
soft locally 6—compact then (Y, T2, E») is also neutrosophic soft locally 5—compact.

Proof. Let y‘("a,,ﬁ,,y, be a neutrosophic soft point in (Y, 75, E;). Since f is onto, there is a neutrosophic soft point

)

y in (X, 71, E h that ¥ =(€ )
x(a,ﬁ,y) in (X, 11, E1) such tha y(a,’ﬁ,,y,) f x(a’ﬁ,y)

there exist a neutrosophic soft 6—open subset (fl, E) in (X, 71, E1) and a neutrosophic soft 6—compact subset

(1?, E) in (X, 71,E1) such that x‘za,ﬁ,y) C (F, E) Cc (a, E). Since f is neutrosophic soft 6—open, f ((fl, E))

is a neutrosophic soft 0—open subset in (Y, 73, E;) containing y‘i’/v g
o,

. Since (X, 71, E1) is neutrosophic soft locally §—compact,

and since f is neutrosophic soft

)
0—continuous, f ((P, E)) is neutrosophic soft 0—compact in (Y, 75, E;). Therefore, yi/a §) - ((P, E)) Cc
f ((fl, E)) Hence, (Y, 12, E») is neutrosophic soft locally 0— compact. [

Corollary 6.19. Let (X, t1, E1) be a semireqular neutrosophic soft topological space and
f 1 (X, 11,E1) = (Y, 72, Ez) be a neutrosophic soft continuous, neutrosophic soft 6—open and surjective function. If
(X, 11, E1) is neutrosophic soft locally 5—compact then (Y, T, E,) is also neutrosophic soft locally 6—compact.



A. Acikgoz, F. Esenbel / Filomat 34:10 (2020), 3441-3458 3457

Theorem 6.20. Let (X, t1, E1) and (Y, T2, E2) be neutrosophic soft topological spaces and
f (X, t1,E1) = (Y, T2, E2) be a neutrosophic soft 0—continuous, neutrosophic soft 5—open and injective function. If
(Y, T, Ep) is neutrosophic soft locally 6—compact then (X, t1, E1) is also neutrosophic soft locally 6—compact.

Proof. Take x‘éaﬁy) in (X, 71,E1). Then since f is injective, there is a neutrosophic soft point y‘(’a b) in

(Y, 70, E») such that yza §) =f (xza 5 )/)). Since (Y, 72, E») is neutrosophic soft locally 6—compact, there exist
a neutrosophic soft 6—open subset (fl, E) and a neutrosophic soft subset (f, E), which is neutrosophic soft
) C (f, E) C (ﬁ, E). Since f is neutrosophic soft 6—continuous,

1 ((ﬁ, E)) is a neutrosophic soft 6—open subset in (X, 71, E1) containing x¢ . Since f is neutrosophic soft

()

0—continuous and injective, f’1 ((f, E)) is neutrosophic soft 6—compact in (X, 71, E1). Therefore, x¢

c
(aBy) =
f ((f/ E)) cf ((ﬁ, E)) The proof is completed. [

o—compact in (Y, 7, E) such that yza By

Corollary 6.21. Let (X, 11, E1) be a neutrosophic soft topological space, (Y, T2, E>) be a neutrosophic soft semiregular
topological space and f : (X, t1,E1) — (Y, 72, E2) be a neutrosophic soft continuous, neutrosophic soft 6—open,
injective function. If (Y, T, E) is neutrosophic soft locally 6—compact then (X, 1, E1) is also neutrosophic soft locally
O0—compact.

7. Conclusion

Some properties of the notions of neutrosophic soft 6—open sets, neutrosophic soft 5—closed sets,
neutrosophic soft 6—interior, neutrosophic soft 6—closure, neutrosophic soft o—interior point, neutrosophic
soft 0—cluster point and neutrosophic soft 6—topology are introduced. Also, the notions of neutrosophic soft
0—compactness and neutrosophic soft locally 6—compactness are introduced. Furthermore, the properties
of neutrosophic soft 6— compactness and neutrosophic soft locally 6—compactness are analized under the
neutrosophic soft 6— continuous mappings. Additionally, a new approach is made to the concept of quasi-
coincidence in neutrosophic soft topology. Since topological structures on neutrosophic soft sets have been
introduced by many scientists, we generalize the 0—topological properties to the neutrosophic soft sets,
which may be useful in some other disciplines. For the existence of compact connections between soft sets
and information systems [20, 24], the results obtained from the studies on neutrosophic soft topological
space can be used to develop these connections. We hope that many researchers will benefit from the
findings in this document to further their studies on neutrosophic soft topology to carry out a general
framework for their applications in practical life.
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