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Abstract

In this paper, some cover types are defined on neutrosophic soft sets and the concept of
compactness on neutrosophic soft topological spaces is presented using these covers. We
also defined the concept of locally compactness on neutrosophic soft topological spaces and
some properties are investigated.

Keywords Neutrosophic set - Neutrosophic soft set - Neutrosophic soft cover neutrosophic
soft compactness - Neutrosophic soft locally compactness
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1 Introduction

In recent years; new set structures are defined which are different from classical set structure
which brings a new approach to many problems that cannot be solved in science, social,
engineering, medical and similar sciences. The fuzzy set theory [20], intuitionistic set theory
[1], soft set theory [12], rough set theory [15] and neutrosophic set theory [17, 18], which lead
these set structures, have caused intense interest in all fields of science. Many different studies
are presented in all sub-branches of mathematics belonging to these set structures [6-8, 16,
19]. The fuzzy soft set, intuitionistic fuzzy set, intuitionistic fuzzy soft set, neutrosophic soft
set combinations of these defined set structures are presented in many important studies [2-5,
9-11, 13, 14].

The class of compact spaces, which is one of the main subjects of classical mathematics,
contains closed, bounded subsets of Euclidean spaces and carries the most important proper-
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ties of these sets in their structure. Therefore, it is important to study the concept of compact
spaces in these new set theories.

In this study, the concept of compactness on neutrosophic soft topological spaces is pre-
sented. Firstly, various neutrosophic soft cover concepts are defined. Later, using these
notions, neutrosophic soft compact space and neutrosophic soft set are defined. We also
proved necessary theorems. In addition, neutrosophic soft compactness concept and neu-
trosophic soft separation axioms have been associated. Finally, neutrosophic soft locally
compactness concept is defined and some properties are investigated.

2 Preliminary

In this section, the basic definitions and theorems of neutrosophic soft sets are given by using
[3,9, 10, 13, 14] for a better understanding of future sections.

Definition 2.1. [9] Let X be an initial universe and E be a set of parameters. Let P (X) denote
the set of all neutrosophic sets of X. A neutrosophic soft set FE over X is a set defined by a
set valued function F representing a mapping F : E — P(X)where F is called approximate
function of Fg. In other words, Fg is a parameterized family of some elements of the set P
(X) and therefore it can be written as a set of ordered pairs,

Fr = [(e (0. To @I (). Fr () ix e X) ee E]

where TF(E) x), 1 Fe) x), F Fe) (x) € [0, 1] called the truth-membership, indeterminacy-

membership, falsity- membership function of F (e), respectively. Since supremum of each T,
I, F is 1 so the inequality 0 < T Fle) (x) + IF(e) (x) + FF(e) (x) < 31is obvious.
Throughout this work, N SS(Xg) refers to the class of all neutrosophic soft sets over X.

Definition 2.2. [3] Let Fr € NSS(Xg). The complement of F is denoted by F& and is
defined by:

e = {(e (L Fr @ =1 (). T () ¥ e X) ee E}

~C C

Obvious that, (Fg) = F E.

DNeﬁnitiS)n 2.3. [10] Let I:"E, GE € NSS(XEg). Then I:“E is a subset of GE, denoted by
Fr C Gg.IfforVe e E,Vx € X;

1. F(e)(x) G(e)(x)
F( y (%) = IG<e)(x)
F(e) (x) > F, Ge) (x).

w

FE equals to GE ifﬁE C GE and GE C FE.Itis denoted by FE = GE

Definition 2.4. [13] Let F;, Gr € NSS(Xf). Then, their union is denoted by Fr U G =
H  and is defined by:

I;E={<e,(x, H()(x) 11-1()( (x)) xeX):eeE}
where, Té(e)(x) max{TF( )(x) TG( )(x)} IH( )( ) max{l;(e)(x), I&(e)(x)},

H( )(x) = mln{F (X), Fa(e)(x)}
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Definition 2.5. [13] Let ﬁE, Gg € NSS(XE). Then, their intersection is denoted by 1:"5 N
GE = H g and is defined by:

HE:[(e (T () L (), ;{(E)(x)):xeX):eeE}
where, Té(e)(x) mln{TF( )(x) TG( )(x)}, II;(e)(x) = min{I;(e)(x), IE;(E)(x)},
Fl;(e)(x) = max{F;(e)(x), Fé(e)(x)}

Definition 2.6. [13] Let Fz, G € NSS(X). Then, Fg difference G ¢ operation on them
is denoted by,

FE\GE = ;IE
and is defined by ;IE =FgN G% as follows:
Hi = [(e (. To @)L (@), Fa () :x € x) ee E}
where, TI_}(E)(x) :min{ ( ), TG( )( x)}, Iﬁ(e)( ) = mln{ (x) G(e)(x)},
F~ x) = max{FE(e)(x), FE;(e)(x)}

H(e)

Definition 2.7. [13]1Fg € NSS(Xg). Then, Fp is said to be,

1. a null neutrosophic soft set if T Fle )(x) =0, IF(e)(x) =0, Fﬁ(e)(x) = 1;Ve € E,
Vx € X. Itis denoted by Oy ..

2. an absolute neutrosophic soft set if F(e)(x) =1, Iﬁ(e)(x) =1, FF(e)(x) =0;Vee E,
Vx € X.Itis denoted by 1x,.
Clearly, 0§(E = lx, and 13{5 = Ox;.

Proposition 2.1. [13] Let Fr, Gg € NSS(Xg). Then,

c

1. [FEUGE] —Féﬂé%
2. [FEﬁGE] —FEUG%

NSS NSS
Definition 2.8. [13] Let 7 be a subset NSS(Xg). Then 7t is called a neutrosophic soft
topology on X if,

NSS
1. OXE, 1XE belongs to T
2. FE,GE € then FE ﬂGE €
3. (Fg); € Vi € I, then Uies (Fg); €
. NSS . . .
The triplet (X , T, E) is called a neutrosophic soft topological space. The members of

NSS . . .
T are said to be neutrosophic soft open inX.

NSS
Definition 2.9. [13] Let (X , T E> be a neutrosophic soft topological space over X
andFg € NSS(Xg).

@ Springer



304 T.Y. Ozturk et al.

(a) Then, Fg is said to be neutrosophic soft closed set iff its complement is a neutrosophic
soft open set.

(b) Then, the neutrosophic soft interior of FE, denoted (~1:" £) ,1s defined as the neutrosophic
soft union of all neutrosophic soft open subsets of Fg.

(ﬁE)o :C) {GE e NSS(XE): GE is a neutrosophic soft open set and GE C FE}
Clearly, (Fg) is the biggest neutrosophic soft open set that is contained by Fp.

(c) Then, the neutrosophic soft closure of F £, denoted (F £),1s dgﬁned as the neutrosophic
soft intersection of all neutrosophic soft closed supersets of Fg.

(I:"E):FN\ {I}E e NSS(XEg) : I;E is a neutrosophic soft closed set and Fr C IFE}
Clearly, (F £) is the smallest neutrosophic soft closed set that contains F, E.

Definition 2.10. [14] The neutrosophic soft set x( By is called a neutrosophic soft point,
foreveryx € X,0 <o, B8,y <1l,e € E,andis defined as follows:

¢ , | (a,B,y)ife’ =eand y = x,
Xap(€)0) = {(o,o, 1) ife' £eory #x

Definition 2.11. [14] Let Fg be a neutrosophic soft set over X. We say that x("’a gy € Fg

read as belonging to the neutrosophic soft set F £ whenevera < Ty © x),B <I: Fleo) (x) and
y = Fﬁ(e) (x)

S

NS
Definition 2.12. [14] Let (X, T ,E) be a neutrosophic soft topological space over X

andFr € NSS(Xg). Then, Fg iscalleda neutrosophic soft nelghborhood of the neutrosophic
soft pomtx( By € F, if there exists a neutrosophic soft open set G ¢ such thatx( By €

GE C FE
NSS . . ~
Theorem 2.1. [14] Let <X, T ,E) be a neutrosophic soft topological space andFg €
NSS(XE). Then, F £ 1s a neutrosophic soft open set if and only if F £ 1s a neutrosophic soft
neighborhood of its neutrosophic soft points.
. NSS . .
Definition 2.13. [14] Let (X , T ,FE ) be a neutrosophic soft topological space over X and

( @ By) and y(a By ) are distinct neutrosophic soft points. If there exist neutrosophic soft

open sets F £ and G E such that,
x(ea,ﬁ,y) € FE7 x(eaﬁyy) N GE = OXE and

y(ea/’ﬁ/’y/) S GE, y(ea/’ﬂ/’y/) N FE = OXE

NSS
Then, (X , T, E) is called a neutrosophic soft T;-space.

NSS
Definition 2.14. [14] Let (X , T ,E ) be a neutrosophic soft topological space over X and

e e/ . . . . . .
Xa.Boy) arid Y g,y A€ distinct neutrosophic soft points. If there exist neutrosophic soft

open sets Fg and G E such that,
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xfa,ﬁ,y) e Fg, y(eoc’,ﬁ’,y’) € Gg and FENGEg =0x,

NSS
Then, (X , T .,E ) is called a neutrosophic soft 7>-space (neutrosophic soft Hausdorff

space).

NSS
Definition 2.15. [14] A neutrosophic soft topological space <X , T,E > over X is called

a neutrosophic soft normal space if for every pair of disjoint neutrosophic soft closed

setslfé,Fl%Lthere exists disjoint neutrosophic soft open setsG L., é% such that Fé C GlE
andF% C GZE.
NSS . . e .
X, t,E ) is said to be a neutrosophic soft T-space if it is both a neutrosophic soft

normal and neutrosophic soft T}-space.

NSS
Definition 2.16. [14] Let (X , T, E) be a neutrosophic soft topological space over X and
Fr be an arbitrary neutrosophic soft set. Then Tp, = {(;E N I}E) : ;[E € 1:] is said to be

neutrosophic soft topology on F and (I:" E, QIEES, E ) is called a neutrosophic soft topological

NSS
subspace of (X, T, E)

3 Neutrosophic soft compact spaces

In this section, we give a definition of neutrosophic soft compact space on a neutrosophic
soft set and its related properties.

Definition 3.1. (a) Let I be a set v= {(FE) lie 1} a family of subset of NSS(Xp). If

i
FE C Uie] (FE), then v is called a cover of the neutrosophic soft subset 1x,. If
1
Fp =1y > then v is called a neutrosophic soft cover of 1.

(b) If the number of elements of v is finite or countable, then v is called a finite or countable
neutrosophic soft cover, respectively.

(¢) Let v= [(I:"b-)

[(I:"E> el I C I} is the neutrosophic soft subfamily of v and it is also a cover
4

’

:ieI] be a neutrosophic soft cover of 1x,. If, v =
1

of 1x,, then v is called a neutrosophic soft subcover of v.
(d) A the family v of neutrosophic soft sets is called the centralized neutrosophic soft if

every finite neutrosophic soft subfamily of v has non-empty intersection.

NSS
Definition 3.2. (a) Let (X , T, E) be a neutrosophic soft topological spaces over X and

v be a neutrosophic soft cover of1 x . If every element of the cover v is a neutrosophic
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NSS ~
soft open (closed) in (X , T,E ), then v is called a neutrosophic soft open (closed)

cover.
(b) If there is a neutro%ophlc soft neighborhood that 1ntersects only the finite number of

elements of the cover v of each x(a By € NSS(XE), v is called a neutrosophic soft
locally finite cover.
(¢) Ifeach (I:" E) _of the cover U intersects only a finite number of elements, then v is called

a neutrosophilc soft star finite cover.
(d) Ifeach x(ea’ By € N SS(XE) belongs to only a finite number of elements of the cover v,

then v is called neutrosophic soft point finite cover.

Remark 3.1. If the neutrosophic soft coverings are open in Definition 3.2, each neutrosophic
soft star with finite cover is neutrosophic soft locally finite, and every neutrosophic soft
locally finite cover is neutrosophic soft point finite.

NSS -
Definition 3.3. Let (X , T ,E ) be a neutrosophic soft topological space over X andFg €

NSS(XEg).

NSS
(a) If every neutrosophic soft open cover of <X , T ,FE ) has a finite neutrosophic soft

NSS
subcover, then (X , T .,E ) is called neutrosophic soft compact space.
~ NSS . . = .
(b) If <F Es Ty E > is a neutrosophic soft compact space, then Ff, is called a neutrosophic

. NSS
soft compact set in <X, T, E)

Example 3.1. Let X = {x1, x2, x3} be an initial universe set, E = {e], e3} be a set of parame-
NSS ~ ~ ~ ~ ~
tersand T = {O(X_E), LX), (Fl, E) (Fz, E) (F3, E)}where (Fl, E) (Fz, E) and

(1:"3, E) defined as following:
( ) (
( ) ¢
(x1, (0,1,0)), (x2, (1, 1,0)), (x3, (1,1,0))
( ) (

. }
() -{ |
}

x1, (1, 1,0)), (x2, (1,1,0)), (x3, (0,1,0))}

}

}

() - {
(~ E) _ (x1, (0,0, D)), (x2, (0,1, 1)), (x3, (0,0, 1))
»E)T = {{x1, (0,0, 1)), (x2, (1,0, 1)), {x3, (0, 1, 0))

3/~ -
Here, 1(x.r) = 'Ul (F,-, E) Hence [(Fl, E
=

NSS ~ ~
(X, : ,E).Also, loey = (P E)U(Fo B

soft compact space.

)
x1, (0,0, 1)), (x2, (1,0, 1)), (x3, (1,1,0)

x1, (1,0, 1)), (x2, (0,1, 1)), (x3, (0,0, 1)) }
)

{
{
{
{
{ (
(

Fz, E), (ﬁ3, E)} is an open cover of

\_/\_/

NSS
. Therefore, (X T E) is neutrosophic

NSS ~
Theorem 3.1. Let (X, T, E) be a neutrosophic soft topological space over X and Ff €

NSS(Xg). Feisa neutrosophic soft compact set if and only if every neutrosophic soft open

o . . . NSS
cover of Fg has a finite neutrosophic soft subcover in (X , T, E)
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Proof. Let FE € NSS(XEg) be a neutrosophic soft compact set and the family v=
~ . N NSS
{(FE) 1l e 1} is a neutrosophic soft open cover of Fgin ( X, T , E) Then,
1

Fr c\J(Fe) = Fe=J(Fe 0 (Fe) )
iel ! iel !
can be written. Since each i € [ is(ﬁE N (I:"E)) € r}vss, neutrosophic soft family
1

~ . . . NSS .
[(FE N (FE) )} is a neutrosophic soft open cover of FE and since (FE, T E) is
iel

neutrosophic soft compact, for

n

3i1,...,i,,-ﬁE=U<FE”< )) L:J( )

j=1

is obtained, that is, family [ ( ) } _is a neutrosophic soft finite subcover of F .
j=ln

F
Conversely, let family {( ) iel } be a neutrosophic soft open cover of

-~ NSS . . .~ . ~
Fg, rﬁE,E . Since each i € I 1s<GE> € tll:,VSS, there is (FE) e V55 guch
. . .

that(GE) = Fg m( ) Thus, family {( ) i

ering of the Fr in (X E) and

el } is a neutrosophic soft open cov-
i

n n
Fe)iy. ... (Fe)i, : Fec | (ﬁE) = Fg=Fgn (FE)A
. Lj . Lj
j=1 j=1
n n
=U#en(Fe), =U(6e)
U £ £ ij U E i
j=1 j=1

is obtained from the condition of theorem.

It is sometimes quite difficult to prove that a given neutrosophic soft topological space is
neutrosophic soft compact by appealing directly to the definition. The following theorems
give several equivalent forms of neutrosophic soft compactness which are often easier to

apply.

NSS
Theorem 3.2. Let (X, T, E) be a neutrosophic soft topological space over X. lx, is
neutrosophic soft compact space if and only if every family of neutrosophic soft closed sets

NSS . .
with empty intersection in | X, t© , E | has a finite subfamily with empty intersection.

NSS . . .
Proof. Let | X, T , E ) be a neutrosophic soft compact space, and the intersection of the

family v= { (ﬁ E) riel } is the neutrosophic soft closed sets family which is empty. Then,
1

v={(Gr), = 1\ (Fe) |,

is the neutrosophic soft open sets family and we obtain,

the family,
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U(6z) =U(x\(Fe) ) = le\<ﬂ (FE)l) = 1x,\0x, = Iy,

iel iel iel

Thus, the family v= [(GE>

} is a neutrosophic soft open covering ofly,. Since
idiel

NSS . .
(X , T, E) is a neutrosophic soft compact space,

3(8E)i17 e (aE)i,, lxp = U (GE)
j=1 K

is obtained. Now the intersection of the finite subfamily

e e,

(~E)' } _ of the neutrosophic
i) j=1,n

soft family v= { (F E) ) } and we obtain,
1

iel

N (), =N (1),

n
> =1x,\ U (GE>i = 1x;\1x, =0x,
j=1

Conversely, let family U= { (G E) } be a neutrosophic soft open covering of the 1.
iel

1

The intersection of the neutrosophic soft closed sets family U= { (F E) = 1x\ (G E) ) ]
i iel

4

is empty. Really,
N (FE) = (1XE\(GE). ) = 1XE\<
iel ! icl Lj
Then, from the condition of theorem

U <GE>,.

iel L

) = Ix;\1x; = 0x;.

n

AFE)iy, - (FE)i, : ﬂ(ﬁE) = 0x,
. ij

j=1

can be written. Hence,

n n

U(Ge), = O(le\(FE),-.,)zle\ N (). | = 1x:\0x, = xe
J =1

j=1 j=1

Thus, the neutrosophic soft finite subcovering of neutrosophic soft v= [(F E) } cov-
idier

) NSS . .
ering of 1x, was found. As a result, <X , T ,E > is neutrosophic soft compact space.

We recall from Definition 3.1. (d) that a neutrosophic soft class of subsets of a non-
empty neutrosophic soft set is said to have the centralized neutrosophic soft if every finite
neutrosophic soft subclass has non-empty intersection. This concept enables us to express
Theorem 3.2 as follows.

NSS
Theorem 3.3. Let <X , T ,E> be a neutrosophic soft topological space overX.

NSS . . . . . .
X, v ,E ) is a neutrosophic soft compact space if and only if the neutrosophic soft inter-

section of all sets of every neutrosophic soft centered closed sets family is different from
empty inly,.
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NSS ~ -
Proof. Let (X , T .,FE > be a neutrosophic soft compact space overX, and v= [(F E) ]
iJiel

4
be neutrosophic soft centered closed sets family. Suppose it is();¢; (I:" E) = Ox,. Then,
l
family v={(Gx) = 1x,\(Fe) ]
i ilier
neutrosophic soft compact space.

. . . NSS .
is an open covering of1 x, . Since <X, T, E> isa

G- (GE),  1xp = U(GE>i

written. In this case

n

ﬂ(ﬁE>i_ = ﬁ<1X5\<GE)i_> = lx;\ CJ(GE> ] = Ixp\lxp = 0x,.
Ij= j =1

j=1 &
If it is, it contradicts with ~v is a neutrosophic soft centered family.
In that case, the assumption is wrong, so, it is ﬂie] (ﬁE) #0x.
1

. . NSS . .
Conversely, the theorem is provided, but (X , T ,F ) is not neutrosophic soft compact

space. Then, there is no finite neutrosophic soft subcovering of v= { (G E)
1

} neutrosophic
iel

soft open covering of1x .. Thus, U'}Zl (GE) # 1y, is obtained for any (55)1-] ey (&E)
1

In

finite neutrosophic soft subfamily of v neutrosophic soft family. Consider the family of

~

v= { (I:"E>_ = lx, \(GE) } neutrosophic soft closed sets. Here, because
i iliel

ﬁ(ﬁg)l_ - ﬁ<1x5\<(~;5)i_> = Iy, \ U(GE) # Ox,.
j=1 7=l ! Jj=1

i

is the v family is a neutrosophic soft centered closed set family and the theorem of the
condition ();; (ﬁE> # Ox,. Then,
1

e =), = U (), ) =1 (7)) # 1

; ij .
iel iel : iel

So, the assumption is wrong. Thus, the proof is completed.

Theorem 3.4. Every neutrosophic soft closed subset of a neutrosophic soft compact topolog-
ical space is neutrosophic soft compact.

NSS . . .
Proof. Let | X, 7 , E | be aneutrosophic soft compact space, neutrosophic soft sets family

v= { (1:“5) ) } be an open cover of Fi.
iliel

In this case, FE C Uiel (FE) and FE are neutrosophic soft closed, so the 1y, \FE set
1
is open. On the other hand, it can also be written

Fey, - (Fp, - LHJ(FE)I_ U(le\(FE)I_):lXE.

j=1 !
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Here, Fr C U;ZI (ﬁ E)_ is obtained. Then, it is obtained that is neutrosophic soft
ij

compact set of Fg from Theorem 3.1.

Corollary 3.1. (Fg);,, - - -, (F g);, neutrosophic soft sets, neutrosophic soft closed subsets be
NSS ~ ~
the family of (X, T, E) Fg C U?Zl (FE)_ is a neutrosophic soft compact set if and
1

only if for eachi =1, n, (F E) _is a neutrosophic soft compact set.

1
In Theorem 3.4 we proved that every neutrosophic soft closed subset of a neutrosophic
soft compact space is neutrosophic soft compact. We now use the preceding theorem to show
that neutrosophic soft compact subset Hausdorff spaces are always neutrosophic soft closed.

Theorem 3.5. Every neutrosophic soft compact subset in a neutrosophic soft Hausdorff topo-
logical space is a neutrosophic soft closed.

NSS -
Proof Let (X , T, E) be a neutrosophic soft Hausdorff space, Fg C NSS(XE) neutro-

sophic soft be a compact set. To show that is closed of Fg, 1t is enough to show that is
open of setle\FE x(a gy) € 1XE\FE is not equal to any y( gy € Fg. Then, since

NSS . . . /
(X, T, E) is a neutrosophic soft Hausdorff space, for points x(ea’ﬁ’y) #* y(ea,!ﬁ,yy,) € lx,,

3(0x), (V)

X :3/ / Oxe
@BV B ") Y p 'y by

e 7
Vo py € (VE) O o
y(a’,ﬁ’,y’)’ X(Dt.ﬂ,y)

NSS 0 e 0
€T x(a,ﬂ,we( E)oxe o
@BV By

e (05)0 . v N (VE) y N =lx,

X ) V(o ' y") Yo' B vy )

can be written. If the y(e(;, 8.9 walk in the all Fg neutrosophic soft set, family

{(VE) J 0oe of Fg is an open cover at 1x,. Since Fg set is a
y Ox .
(. By "By yz;’,ﬁ’.y’)EFE

neutrosophic soft compact set,

3(Ve), (), . e cC U (vE)

e 0,¢ ro 0
Y gy “@py Y gy “@py) i—1 (a N2 /) Xap.y)

can be written. Consider (0 E) . o i = 1, n neighborhoods that provide
: iy
Y.y V(o p ")

<0E>0 e e (VE> o =0x,

@by Yo By Y 8, y’) b
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condition, of the © x(a 8.) corresponding to the (VE> , = 1, n sets. The
Y p 'y x(ﬂﬂy)
~ n ~
set (U E)o . =N (U E)o . i is a neutrosophic soft open neighborhood of
Yapy) i=1 Yapy) Yo By
0,.e
Xa,B.y) and

n
FEm(UE)Oe =FgN m(UE)oe ie
, . Xe )" Ve py")
n n
C < (VE iye 0xe ) i <ﬂ <UE>0x€ e )
i=1 @8y Fepy) i=l1 @by 2 )

n

)i e 0,e mﬂ (0E>0 e ive
¥ X X80 Y ")

(o py) “@py) 1

n
- U ( E ive 0¢ N (UE)Oxe ive’
Yo 8y") Mapy) @By Y p ")

Here, ° x(a B.) (05)0 , - 1XE\FE is obtained, so le\FE neutrosophic soft set
X.p.r)
is obvious. In this case, Fg is neutrosophic soft set closed.

Theorem 3.6. Every neutrosophic soft compact Hausdorf{f space is neutrosophic soft normal
space.

NSS . L~
Proof. Let (X , T ,FE ) be a neutrosophic soft compact Hausdorff space and F}., Fg Z and

two discrete neutrosophic soft closed set. From Theorem 3.4., these sets are neutrosophlc
soft compact. For each x( By € F and y(a B € F are x(a £.7) #* y(a By

i NSS . .
Since (X , T, E) is a neutrosophic soft Hausdorff space,

(@), . (),

g e
x(a,ﬂ.y)’)(m’,ﬂ’,y’) )(a’.ﬁ’,y’)’x(a,ﬂ,y)

NSS - o -
€ T “Xapy € (UE>xe Y pyn € (VE) o »
@BV B ) Y By aBy)

(), o ),

Y)Y (ol B y") Yo vy @.py)

. / 1
can be written for x(ea gy * y(ea B € lx,. Let’s keep "x¢ € F constant.

€ FL

(@.B.¥)
Then, for each y(a o € F and x¢

3 <UE)O . v ) (VE> y

0,e
K.Y (ol ' y") Yo By") My

(e, B,¥)

NSS 0. e ~ o ~
€ T Xapy € (UE>0 e e Yapan € (VE) O o
x(a,ﬂ,y)’y(oﬂ,ﬁ’,y’) y(o/,ﬂ’,y’)’ Xa.p.y)
¢ (UE>O . o n (VE> o Oue ZOXE

x(aﬁ.}/)’y(a/,ﬁ’,y’) y(a’,ﬂ’,y’)’ X B,v)
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is obtained. It is clear that family (VE) y ooe of I:% is a neutro-
Yy ' B y') X@.B.y) o =)
et Lyt <)
sophic soft open cover in 1y, . Since F % is neutrosophic soft compact,

EI(“}E)l e 0, vy (VE)n e 0, FE c U (VE>

/
Y py') “@By) Y p ') “@By) Y 5. ') By

is writable.
Consider the (Ug), ~,, i = T, neighborhoods that provide the

@by V(o By

(UE)O . iy (VE s = 0Ox, condition of the Ox¢

x(ﬂ-ﬂw}')’ y(o/,ﬂ"y/) y(a B x(w B.v)

responding to the (VE) , i = 1,n sets. Thus, <0E> . =
Yot gy Kapn Oxfa.ﬁvy)*(pz*@

n _ ~ n ~

O (UE)oxe e and (VE>F2 = L_J (VE)I_ye, 0y sets are neu-

i=1 @B Y ") X by i=1 @By “@py

trosophic soft open neighborhoods of Ox( «.B.y) and Fé, respectively and

(UE)O e @l (VE)F2
n

Kapoy)
n
N, ip,,) (U0,
0e Jdye o y¢
(@.B.y) (' By i

. o
i1 i—1 Y gy Hepy)

n
(0@, ., )0,
- i=1 M By Ve pr )
(@)

@By O

Oxp.)

0,e
i=1 Y gy Fepy)

) i)

)( B O p.p)

N

n

0,e iel
x(u.ﬂ‘y)’ly(o/,ﬁ’,y’)

i=1
Ox,.

o]

Thus, each x(a 8.y) and F have neighborhoods so that for each x(a gy €
Fé and Fé, (UE) . , N (VE)F2 = O0x, is provided. From there,
Hapy)'E EXapy)
iad . 1 . .
{ (U E)x" 2l N family of F 7 has a neutrosophic soft open cover in 1x,.
@pyt'E x(a,/j.y)e(FE)
Since F é is neutrosophic soft compact,
k
3(0x), o () i c|J () P2
¥ FE “xe o FE i oo FE
c(Ve),,, . i=Tk
Fe'~Xapy)
ve (05)[ . ~zﬁ(~15)_2 . =0x,
Xepyy FE FE" X8
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- ko /.
Thus, the open sets (UE>IE~I = (U >

E i=1 lx(aﬂy)

contain sets F 11" and FI%, respectively. And
M(Ve)
1 1: x(u B.v)

(0) 0 (V). = (Q <0E>ix<ewﬂ«v> ) " (

:L'jl((ﬁE)ixm " (fi( “)iz ,e))
1((0 £ 20(7), 'x<m>>

Xapyy FE

()™ (V) = 0%,

E 1

k

s |l

N

=

o]

X

is provided. Thus, the proof is completed.

4 Neutrosophic soft locally compact spaces

Now we can give a definition of neutrosophic soft locally compactness that is weaker than
neutrosophic soft compactness.

NSS . .
Definition 4.1. Let (X , T ,E) be a neutrosophic soft topological space over X.

NSS
(X , T,E ) is called a neutrosophic soft locally compact (locally countable compact) space

~ NSS
if for each x¢ € NSS(XE), there exists a neutrosophic soft neighborhood Ug € 7

(@.B.y)
of x(ea £.7) with neutrosophic soft closure Ug neutrosophic soft compact.

NSS
When <X , T ,E > is also neutrosophic soft Hausdorff, the property of neutrosophic soft

local compactness becomes much stronger. Let’s state this as a theorem.

NSS
Theorem 4.1. If (X , T ,E ) is a neutrosophic soft locally compact and neutrosophic soft

~ ~ -~ NSS
Hausdorff space, Fg € NSS(XEg) neutrosophic soft compact set and Fp C Vg, Vg € T,
~ NSS -
then there exists Ugp € T such that the closure Ug is neutrosophic soft compact and
FECUEC[}ECVE.

NSS -
Proof. Since (X , T .,F ) is a neutrosophic soft Hausdorff space, there exists a (VE>

xga./iy)
neighborhood for each x( wpy) € Fr C Vg such that,
. - TN -
Xa.By) € (VE)xe C (VE)X" C Vg.
@p.y) (@.B.y)
. NSS . ) ~
Since <X , T, E> is a neutrosophic soft lokal compact, each x(ea gy € (FE) has a

(WE) . compact neighborhood.
Y@.p.y)
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N N (WE)Xe of x(a B.y)

My @B.y) @B.y)

(f/E) . is compact since it is (U E) W ) . Since neutrosophic soft
Xa.p.y) X por) Yap)

Therefore, for neighborhood ( ) . ( ) .
C

—_~

set F £ is compact, {(U E) . } neutrosophic soft covering of F £ has a finite
X@.p.v) ( B € (I:"E)
(fl E) ) - ([/ E) . neutrosophic soft subcover.

1,e n
Y.py) K.y
n

Here, for open set Ur = | J ([,75)

=1~ Yapy

Fg C Ug, E= U(UE)i .

i e
im1 @By o @By

conditions are provided.

NSS
Theorem 4.2. If (X, T, E) is a neutrosophic soft local compact, neutrosophic soft Haus-

~ NSS
dorff space and Fr € NSS(XE) neutrosophic soft closed (open) set, then (FE, Tfps E) is
neutrosophic soft locally compact space.

NSS . P
Proof. Let <X , T ,E > be a neutrosophic soft locally compact Hausdorff space and Fg €
N SS(XE) be a neutrosophic soft closed set. Consider compact neighborhood 1775 of each

~ NSS -~ ~ NSS

xfayﬁyy) € Fgin <X, T, E>.Foropenneighborhoodofxfa’ﬁyy) UgNFgin (FE Tfy E),
—~ ~ . .. —~ ~ —~ ~ —~ . ~ NSS .
Ug N Fg is compact because itis Ug N Fg = Ug N Fg C Ug, that is, (FE, Tfy s E) isa
neutrosophic soft locally compact space.

NSS
When we make the proof for neutrosophic soft closed set, <X , T .,FE > does not need to

be a neutrosophic soft Hausdorff space.
Now, let Fr € NSS(XE) be a neutrosophic soft open set. Since the single-point set in the

. . . ~ NSS .
neutrosophic soft Hausdorff space is neutrosophic soft closed, Ug € T is present so that

{xfaﬁﬁ’y)} cUg cUgC Fg, Ug compact

is provided for each xfa By) € Fg from Theorem 4.1.

~ - -~ NSS )
From there, Ug N Fg in (FE, Tfps E ) is a neighborhood Ofxfa,,g,y) and

(0EHFE) :FEﬂﬁE CFE
. . ~ NSS . .
is compact, that is, (F Es Tfy» E ) is a neutrosophic soft locally compact space.

NSS ~
Theorem 4.3. If (X, T, E> is a neutrosophic soft Hausdorf{f space and Mg € NSS(XE)

neutrosophic soft locally compact subspace, then M g is a neutrosophic soft open set in Mg
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and M g can be written as M E = F N VE, where F £ and V g are neutrosophic soft closed

NSS
and neutrosophic soft open set in (X , T, E), respectively.

. ~ ss . . . ~
Proof. Since (M E, .{—VME’ E ) is neutrosophic soft locally compact, a neighbourhood Ur €

NSS ~ = ~ . . .
Thty of xfa gy € ME can be found such that Ug N Mg is neutrosophic soft compact in

- NSS
MEg. (X , T ,E ) is a neutrosophic soft Hausdorff space. Therefore neutrosophic soft set
- ~ A ) NSS ~ - ~ -~ -~ ~ ~
Ugp N Mg is closed in (X, T, E) ForUgp C U NMg,wehave Ug C Ue N Mg C Mg.
Lo~ - -~ NSS ~ NSS . .
We obtain Ugp = Mg N Wg, Wg € t© for Ug € Ti, So, we consider that neutrosophic

soft set M g is neutrosophic soft dense set in M £, then,
x(ea,ﬂ,y) eWg CWg=MgNWg=UgC Mg
can be written. That is, M £ 1s neutrosophic soft open set. Hence
MEZMEQMEZFEQVE

is obtained.

5 Conclusion

In the present paper, we introduce the concept of neutrosophic soft compactness and inves-
tigate the basic properties. We also define neutrosophic soft locally compact spaces. In
addition, the relationship between neutrophic soft compactness and neutrosophic soft sepa-
ration axioms has been investigated. We hope that the results of this study may help in the
investigation of neutrosophic soft set theory.
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