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Abstract

In this paper, the concept of neutrosophic soft e-compactness is presented on neutrosophic soft
topological spaces using the definition of e-open cover and its types. In addition, neutrosophic
soft e-compactness and neutrosophic soft e-separation axioms are associated. Also, the concept of
neutrosophic soft locally e-compactness is introduced in neutrosophic soft topological spaces and
some of its properties are discussed. Added to that, an application in decision making problem is
given using entropy.
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1. Introduction and Preliminaries

Zadeh (1965) introduced the fuzzy set and Chang (1968) developed its topological struc-
ture. Intuitionistic fuzzy set was established by Atanassov (1986) and Coker (1997) devel-
oped its topological structure. Molodtsov (1999) introduced the soft set theory. The soft
topological spaces were established by Shabir and Naz (2011). The neutrosophic set was in-
troduced by Smarandache (2005) and Salama and Alblowi (2012) developed its topological
structure. The neutrosophic soft set (in short, N,Ss) was defined by Maji (2013), modi-
fied by Deli and Broumi (2015) and Bera and Mahapatra (2017) developed its topological struc-
tures. The concept of d-open sets was given by Saha (1987) in fuzzy topological spaces,
Vadivel et al. (2021a), Vadivel and John Sundar (2021b, 2021c) in neutrosophic topological spaces
and Acikgoz and Esenbel (2019) in neutrosophic soft topological spaces. The e-open sets were in-
troduced and also studied by Ekici (2007, 2008a, 2008b, 2008c, 2008d, 2009) in a general topol-
ogy, Seenivasan and Kamala (2014) in fuzzy topological spaces, Chandrasekar et al. (2018) in
intuitionistic fuzzy topological spaces, Vadivel et al. (2021b, 2021c¢) in neutrosophic topological
spaces and Revathi et al. (2021, 2022) in neutrosophic soft topological spaces (in short, N;Seos).
Aras et al. (2019) introduced separation axioms, Khattak et al. (2019) developed soft b-separation
axioms, and Acikgoz and Esenbel (2020) introduced pre-separation axioms in neutrosophic soft
topological spaces. Recently, soft e-separation axioms in neutrosophic soft topological spaces were
introduced by Revathi et al. (2021, 2022). Ozturk et al. (2021) studied neutrosophic soft compact
spaces. Arockiarani (2017) and Vadivel and John Sundar (2021c) introduced entropy measures in
neutrosophic soft sets and studied its application in multi attribute decision making.

The aim of this paper is to introduce e-open cover and its types in neutrosophic soft topological
space (in short, N,;Sts), thereby defining neutrosophic soft e-compact spaces. Also, some prop-
erties of neutrosophic soft e-compact spaces related to neutrosophic soft e-separation axioms are
discussed. Furthermore, the concept of neutrosophic soft locally e-compactness and its related
properties are discussed. In addition, an application in decision making problem is given using
entropy measure.

The basic definitions, properties and theorems of neutrosophic soft (in short N,S) topological
spaces needed in this paper are shown in Deli and Broumi (2015), Bera and Mahapatra (2017),
Maji (2013), Ozturk et al. (2019), Acikgoz and Esenbel (2019), Revathi et al. (2021, 2022),

Aras et al. (2019), Ozturk et al. (2021) and Arockiarani (2017).

2. Neutrosophic soft e-compact spaces

In this section, we define /NySe-compact space on a N, Sts and its related properties are discussed.

Definition 2.1.

Let (U,7,A) be a N,Sts over U and ¥ be a N, S cover (in short, N,Sc) of 1y a). If each element
of the cover ¥ is a NgSe-open (e-closed) in (U, 7, A), then ¥ is said to be a N;Se-open (e-closed)
cover (in short, N,Seoc (N Secc)).

https://digitalcommons.pvamu.edu/aam/vol17/iss1/16
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Definition 2.2.

If there is a N Se-nbd that intersects only the finite number of of the cover ¢} of each ¢?Dl,oz,93) €
N,Sson U, 9 is said to be a NySe-locally finite cover.

Remark 2.1.

If the N,Sc’s are e-open, each NS star with finite cover is N;Se-locally finite and each N;Se-
locally finite cover is NS finite.

Definition 2.3.
Let (U, 7, A) be a N,Sts over U and (®*, A) be a N,Ss on U.

(i) If every NySeoc of (U, 7, A) has a finite NS subcover, then (U, 7, A) is said to be a N, Se-
compact space (in short, N;S5eCO5S). )

(i) If ((*,A), 75 Ay, A) is @ NySeCOS, then (@*,A) is said to be a N;Se-compact set (in
short, N;SeCos) in (U, 1, A).

Example 2.1.

Let U = {¢11, P22, P33} be an initial universe set, A = {6,605} be a set of parameters and
7 = {0wn); Lway, (P11, A), (P, A), (P*33,A)} where (O*11, A), (P*39, A) and (P*33, A) are

defined as
0= (o o G0 o L o 0200}
R P s it et e 12
= {3, 2 00 (o (010, (o 0,100

%)

3L ~ ~ ~
Here, 1ya) = UJ(P};,A). Hence {(P*11,A), (P92, A), (P*33,A)} is a NySeoc of (U, 7,0) as
i=1
(615*11, A), (5*22, A) and (P*33, A) are e-open sets. Also, 1) = (P*11,A) U(P*s2, A). Therefore,
(U, 7,A) is NySeCOS.
Theorem 2.1.
Let (U, 7,A) be N,Sts over U and (®*, A) be a N,S’s on U. Then, (®*, A) is a N,SeCos if and
only if every N, S eoc of (®*, A) has a finite N,S subcover in (U, 7, A).
Proof:

Let (d*,A) be a N,SeCos and the family ¥ = {(®* A), : t € I} is a N,Seoc of (®*,A) in
(U,7,A). Then, (&*,A) C |J(®*,A),. That is, (&*,A) = |J((®*,A) N (®*, A),). As for every

tel tel

tel, ((®,A) N (D A),) € T(¢-,5) and so the NS family {(®*,A) N (®*,A), ey is a NySeoc

Published by Digital Commons @PVAMU,
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of (&%, A). Since ((®*,A), T (q; A A) is NSeCOS, there exist ¢y, 1o, ..., ¢, such that (®*,A) =
U ((®*,A) N (%, A);) C U( ,A)y, that is, the family {(®* A);;}j—19..n is a NS finite

j=1
subcover of (®*, A).

Conversely, let the family {(¥,A), : t € I} be a N,Seoc of ((®*,A), T(+,0); ,\). Since
(T, ), € T(g- a) for each t € I, there exists (®*, A); € 7 such that (I, A), = (&*, A) N (B*, A),.
Hence the family {(®* A), : t € I} is a N, Seoc of (®*,A) in (U,7,A) and there exists

(D%, A)it, (D%, A)ig, ..., (®*, A);y, such that (&*, A) C U (®*, A),; which implies

(©*,A) = (2, A) N (

iC:

(@, A)y;) = U (®*,A) N (®*,A);; = U (¥, A)y; by the hypothesis. w
j=1

J Jj=1

Theorem 2.2.

Let (U, 7,A) be a NySts over U. 1(y.a) is N,SeCOS if and only if every family of N,Secs’s with
empty intersection in (U, 7, A) has a finite subfamily with empty intersection.

Proof:

Let (U,7,A) be a N,SeCOS and the intersection of the family ¥ = {(®* A), : t € I} is the

\(CIS )}te[lS
(N@.4),) =

)i :

N;Secs’s family which is empty. Hence, the family, J = {(\Il A)e = Ly

the N,Seos’s family and we get, |J(¥,A); = U (1y, \ (%, A), ) = Lwa) \
tel

tel
Lway \ Ow,a) = Lwa)-

Hence, the family ¥ = {(¥, A)¢}er is a NySeoc of 1yay. As (U, 7,A) is a N,SeCOS, there
exists (W, A)j1, (¥, A)ig, ..., (¥, A)y, such that 1) = |J (¥, A);. Now, the intersection of the
j=1

finite subfamily {(®*, A)y;}j=19. ., is the family @ = {(®* A),},c; and we get, () (D*, A),; =
j=1

O (Lo \ (T, A)g) = 1wy \ (U W, A)y) = 1wa) \ Low = Owa).

7j=1
Conversely, let the family J = {(\i!~7 A)¢}ier bea NySeoc of 1( 5. The intersection of the N, Secs’s
family ¥ = {(®*,A); = Lwa) \ (¥, A);}eer is empty. Really, ﬂ (®*,A), = N (Lway \ (T, A);)

tel tel
= Lwm \ (U, A)y) = Lo \ Lwa) = Owa)-

tel

Then by the hypothesis, there exist (*, A);1, (®*, A)g, ..., (®*, A),,, such that () (*,A),; =
j=1

n

O(U,A)~ Therefore, U (‘if, A)tj = U (1(U,A) \ ((IS*, A)tj) = 1(U,A) \ ( ﬂ (q;*, A)tj) = 1(U,A) \O(U,A) =

Jj=1 Jj=1 j=1
L(w,a)- Hence, the NS finite subcovering of ¥ = {(®*, A); },c; is obtained. As a result, (U, 7, A)
isa N,SeCOS. n

https://digitalcommons.pvamu.edu/aam/vol17/iss1/16
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Theorem 2.3.

Let (U, 7,A) be a NyStsover U. (U, 7,A) is a N;SeCOS if and only if the intersection of all the
sets of every N,S centered e-closed sets family is different from empty in 1y 5).

Proof:

Let (U, 7, A) be a N; SeCOS over U and 9 = {(®*, A),},e; be N,S centered e-closed sets family.
Suppose () (®*,A); = Oy Then, the family ¥ = {(¥, A); = 1pa) \ (2%, A); }res is NySeoc

tel

of 1. Since (U,7,A) is a N,SeCOS, there exist (T, A)ir, (U, A)sg, ..y (\II,A>m such that

Lway = U (T, A);;. In this case, ﬂ(@* Ny = N Lwa \ (T, N)g) = Lwa \ ( U(\I/ A), )
j=1 j=1 7j=1 j=1

= Lwa) \ Lwa) = Owa).

This contradicts with ¢ is a N,S centered family. So, the assumption is wrong and so
(@A) # Ow.a)-

tel

Conversely, let the theorem is true, but (U, 7, A) is not N;SeCOS. Then, ¥ = {(¥, A);}ees is not
a finite N, S subcovering of 1(y,a). Hence, for any (¥, A);1, (U, A)sa, ..., (¥, A)y, the finite NS
subfamily U (T, A)¢j # 1w,y is obtained for the NS family ¢J. Consider the family of N,Secs’s

i
9= {(,A)y = T\ (. A) }rex. Here, because () (8%, A)yy = (1 (Lo \ (¥ A)yy) = T\

J=1 J=1

(U (U, A)¢;) # Ow,a), the family 9 is a N,S centered e-closed sets family and the condition
j=1

of the theorem is () (®*,A); # Owa). Then, 1pay = U, A) = U (Loa \ (8%, A)) =

tel tel tel

Loa\ (N (d*, A)¢) # 1(,a) which implies the assumption is wrong. Hence, the theorem. n
tel

Theorem 2.4.
Every N Sec subset of a N, SeCOS is NySeCos.

Proof:

Let (U, T, A) be a N SeCOS and N, S sets family 9 = {(®*, A), },c; be a N, Seoc of (®*,A). In
this case, (®*,A) C [J(®*, A); and (D*, A) is N,Secs. Hence the set 1) \ (%, A) is N,Seos.

tel
On the other hand, it can also be written as, there exist ((ID* A, (QS* N, ... (<I>* A)m such that

(U@ AN)y)U Lwa \ (2%,A)y) = L) Hence, we obtain (®*,A) C U( ,\);j. Then,
j=1 j

(®*, A) is N,SeCos from Theorem 2.1. n

Corollary 2.1.

Let (&%, A);y, (®*, A)ig, ..., (®*, A)y, be the family of N,Secs’s of (U, 7, A). Then

Published by Digital Commons @PVAMU,
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(®*,A) C J(®*,A),isa N,SeCosifandonly if V¢ =1, 2,..., n, (®*,A) is a N,SeCos.

et

J

Theorem 2.5.

Every N SeCos in a NySe-Hausdorff topological space is a NySecs.

Proof:

Let (U,7,A) be a N,Se-Hausdorff space and the N,S (®*,A) on U be a N,SeCos.
To prove that it is e-closed, it is enough to prove that the set 1(ray \ (®*,A) is e-

open. "¢y 5.0 € lway \ (d*,A) is not equal to any 1/1(99 ‘ov0)y € (®*,A). Then,
1 2y 3 1 2 3
. . s, 0.0 4
since (U, 7,A) is a~NSSe—Hausd0rff space, f0r~NsSp S (b(Dl,DZ,D;) =+ wwl,’oz,p%,) €
Lw,a), there exist (A’A)OWDLDL%>""f§;,ozaos’>’(B’A)WQ;,o;,oj/yod’?ol,oz,w € 7 such that
040 A ) 0" 3 ,
(©,,9.,9,) € (A,A)oqs?m,DZ,DS),wal,YDl,YDS,)a%0(91/702,795,) € (B,/\)wfD oo, 0y and
(A’A)Od’?bl,m,)ﬂs)’wzy;l’,oz’,os’) M (B7A)w?;n"91"93')’%?91,02,03) - 1(U’A)'
9’ . ) g .
If Mo, 0.0, walk in all the N Ss’s (®*, A), the famﬂ}l ~
{(B,A)yer 06t o o Jur ., e@ ) Of (®*,A) is NySeoc at 1(s). Since (P*, A)
(©:,9..95") 192957 Ty 0, 057) ~
is a NoSeCos, there exist (B’ A)ITZJfglggZ/Yg;/)’ofbfol‘obos)’ Y (B’ A)"d’fx/jl’,gl’,g;’yo‘bfol,m,o}) such
~ n ~
* X ,
that (@ 7A) g tL:Jl(B’A)Z’IZ}(GDL’YDZ’YD;’VOQS(GDI,Dz,Di).
Consider the N Se-nbd’s (/1, A)oge i ,t =1, 2,..., n that provide the condi-
(91.92.935) T(p," 0, 05"
, ~ / B OAY _ 0,40
tion (A’ A)O‘ﬁ?ml,obos)’w?ﬂl’.,oﬂ.,o{) 4 (B’ A>lwfﬂl’,o;’,o;')’oqﬁ?m,obmg) o O(U’A) of ¢(Du’3uf’s)
corresponding to the sets (B, A)iwa/ 00 ,t=1,2....n.
(Dl,,Dz,,D;,)’ (91,9,,93)
~ n ~
The set (A, A)%?DLDLD;) = tDI(A, A)%?ml,ozvos)’i‘%;,D;,D;) is a N,Se-open neighbourhood of

0.6
Do, 0.0, and

https://digitalcommons.pvamu.edu/aam/vol17/iss1/16



Revathi et al.: Neutrosophic Soft e-Compact Spaces and Application

AAM: Intern. J., Vol. 17, Issue 1 (June 2022) 249

6
0¢(Dl O, D;)

= (¢, A [ ] » )
- 0 iq/,0’
¢<DlvDZaD%)7w(Dl/,Dz/,DS/)

N
C =

n
(B A) d]f/ol 0,050 ’Od’?m,m,os)) n <ﬂ(A7 A)O ?Dbﬂz Ds)’wm 0,"0 )
t=1

t=1 3D
n 5 n 5
= U ((B A) w?;jl 0.0, 70¢?g1,92.93> N m(A’A)%?Dl.oz,o;)’ d}(e;l 0,0, ))
t=1 t=1
n
- tLJl ((B A) 1/)29;1 0,05 ’%?Dbﬁzﬁs) M (A A)%(Dl D2.03) w(ol 0,05 ))
= 0w

Here, %?DI,DHD;) € (A,A)%?Dboms) C 1way \ (®%,A) is obtained. Hence, 1(a) \ (9%, A) is
NgSeos and so (®*, A) is NSecs. m

Theorem 2.6.

Every N Se-compact Hausdorff space is N;Se-normal space.

Proof:

Let (U,7,A) be a N,Se-compact Hausdorff space and (®*y;,A) & (®*, A) be two distinct
N Secs’s. From Theorem 2.4, these sets are N;SeCos’s. For each Qs?ol,oz,og) € (%1, A) and

?;31,792,793,) € (g9, A), 925?91,0270;) # ?;71,792/’93,). Since (U, 7, A) is a Ny Se-Hausdorff space,
there exist
A A B, A) o
( ’ )¢<919 D )’wwl 0,.",037) ( )¢<901 0,05 7‘75?01,01,0;) €7
such that
0 A o
W0, 0.0, € (A A)(i)?Dl,92193)71/1(901/’02/)03,)’ 0. 9./ 0. € (B, A)%l oroyyHos0100
and (A’A>¢>?D T N (B,A)W/1/702/793/)@?91192&3) = Ow,) can be written for

¢?ol,oz,oj) + wgsl/,oz’,o;) € 1) Let %al,oz,o ) € (®*11, A) be constant.

o 5 0,40
Then, for  each 0. 0.0, € (®*9,A)  and (0,.0.0,) €

(d*11, A), there exist (A,A)%?D oy (B, A)yor

’ ’ ’ 0¢8
(©.",0,",05") (9,/,0,",05") T(91,92,03)

€ 7 such that

°Wlo.0.0,) € (A, A), S0 o € (ByA) e

0 00
(91,95, o,,>v¢(gl 0,005 (9,9.7,057) (0,70, 05"y Hlo,.0,.05)

and

(A A)Od)(Dl D,,0, )ﬂ/’ (B A)d;"’

0¢9
©,",9,,95" (©.",0,",0;") T(©1.92.95)

= O(w,a). It is clear that the fam-
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. = , , B ~* . .
lly {(B’A)wfol’ oz’,o:,')’%?ol,ol D;)}w(eg1 0,05 )e(q’*m:/\) of (CD 22’A> 18 NSS@OC at 1(U’A)' Since
(P99, A) is a NySeCos, there exist

(B’ A)ld)el ,,D;/ ,D¢?Dl O, 03) (B A)"w?;}l D; 05 ’ 704)(991,92,93)

such that (®*5,, ) C U (B, A). i

0 .
(0,9, ,05") T(91.92.95)

Consider the N,Se-nbd’s (A, A)oge i ,t =1, 2,..., n that provide the condi-
(91.92,95) To,’,0," 05"

1 A ! ! = 0 6

tion (A7A)°¢<em 0,,0 )7%(901/.01/,05/) (B A> wfol 0.0, 70‘75?01,02@3) o O(U’A) of ¢(D.17D1.193)

corresponding to the sets (B, A). o

0]
(9.0, Oy 7y T(91,92,93)

,t=1,2...n

Thus, the sets
(A, A)O(ﬁ?Dl,Dzng)’(q;*?%A) = OI(A, A)O ]

(91,95, Ds)’d)(gl 0, Dj)

and

(B, M) (B, A)yer

040
227A) ¢(91 O,, D;) ~ (9,",0," 05" ¢<Dl‘9;,03)

o~
LCs

are Ny Se-open neighbourhoods of 0(;5?9“92795) and (®*g,, A), respectively.

Hence,

(A’A)°¢?ol,oz,ﬂs>7((ﬁ*22’/\) (B A) ©722,A).°¢(0, 0,0

)
no " 5~
:(D(Aa A>O¢(QDL'DZ’03)7iw?;1/,91/,03/)) m (tLJl(B A) 1’[}(6)/31 o, DS/)’Od)?Dl,DZ,DS))
nf no B ]
:t_Ul (<Q<A,A>o¢?91,oz,w o OB e )
0 )
gtL__Jl ((AaA)()(ﬁ?Dl,oz,o;)’ ¢<9;1 0.0, N (B A) w?’gl ooy ’%?01,91,03))
=0w.a)

Thus, E:ach ngHD 0.0, and (®*99, A) have ]YSSe—nbd’s so that for each 925?91,01,03) € (d*q, A)
and (q)*QQ,A) (A A) B+ 4y, A) N (B,A)(q;*
the family {(A, A),, (B 22.0) Jyio, 0, 0@ 11,0) O (®*11, A) has a N,Seoc in 1( ). Since

(91,9,,03)

(@*11, A) is NySeCos, there exist ([1, A)igo

(91,92,9

= Ow,a) 1s provided. Hence,

0
(o D,,95 >( 22’A)’¢(Dx.791,93)

3) (‘I) 22,A)? (A A)k 0 ( ~*22,A) SUCh that

(D1,9,,93)?

(s (P72, 8) C (B, A) g t=1,2..k

i 40 i b0 s
¢<D1,D;.o;>’ 22’A)’¢<Dl,mz,o;>

(A’ A)id’?ol,ol,o;)’(‘ﬁ*zzv/\) O(B’ A)(‘f%zv/\)v%fol,oz,o - O(U’A)'

3)
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Thus, the N,Seos’s
ko
(A A) b*11,A) — U(A> A)i¢?glyozygs),(q§*22,/\)7

and
k

(BN = N (BN,

contain the sets (®*1;, A) and ($*55, A), respectively. Also,

¢<o 9,,05)

k k
(A’A>(4;*11:A) N <B’A)(‘I§*22,A) - (U(A A): G0, 0.0, (P72 A) ﬂ q’ 22,4),° (o, o, D;))
t=1 t=1
k ~ k
- U ((A’A)id’?ol,oz,o y( (®%22,A) ﬂ ﬂ (I’ 22,7) d’(o O, oj)))
t=1 t=1
g U ((A’ A)i‘z’?ol,oz,gg)v(q;*??le) m <B’A)(6*227A)7i¢?91,92,03)>
t=1
= 0w
Thus, the proof is completed. n

3. Neutrosophic soft locally e-compact spaces

In this section, NS locally e-compactness is defined which is weaker than N Se-compactness.

Definition 3.1.

Let (U, 7,A)bea NyStsover U. (U, T, A) is said to be a NS locally e-compact or locally countable
e-compact space (in short, N;SleC'O.S) if for each ¢?DI,DL,D;) € N,S(U, 0), there exists a NySe-

nbd (A, A) € 7 of ‘25?9”92,93) with N,Secl(A, A) is N,Se-compact.

When (U, 1, A) is also N,Se-Hausdorff, the property of N,Se-local compactness becomes much
stronger as stated below.

Theorem 3.1.
Let (U, 7,A) be a N,SleCOS and N,Se-Hausdorff space. If (&*,A) is a N,SeCos in U and

(®*, A) C(B,A), (B,A) €. Then, there exists (A,A) € 7> the N,Secl(A, A) is N,Se-compact
and (®*,A) C (A4,A) C N,Secl(A,A) C (B, A).

Proof:

As (U,1,A) is a N,Se-Hausdorff space, there exists a N;Se-nbd for each qb@D 0.0,
(®*,A) C (B,A) such that ¢f o o) € (B,A)g C N,Secl(B, A)y

3) Plo,.9..95) (920295
(B,A). Since (U, 7, A) is N;SleCOS, each 925?01,01,03) € (®*,A) has a NSS~€Cl<W,9>
which is NySe-compact neighbourhood. Therefore, for N Se-nbd (A, A)g

d)(Dl-,DZvDS)

N m

¢(91,01103)
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(B’A)(ﬁ?Dl,Dz,Ds) m (W’0)¢?91,Dz,03) Of ¢?Dl792703)’ eCl(A’A)
since. NySecl(A,N)g, S NsSecl(W,0)y
N,Se-covering of (®*,A), {(A,A)
(4,A) AN

o 0. o is N Se-compact
. Since (®*,A) is N,SeCos, the

¢ has a finite NS subcover

9,,9,,93)
0 0
‘75(91,0;,0;)}¢(91,oz,95)€(

1,40 eee ( n 40 .
Do, 0,057 "7 Po,.0..05)

n ~

Here, for N,Seos (A, A) = |J (A, A)

i hO
2
¢(91w92105)

(d*,A) C (A, A) Cecl(A,A)

— U €Cl<A7 A)i(bfol,i’zﬂs)

i A0
¢(91,91703)

Theorem 3.2.

Let (U, 7,A) be a N,SleCOS and N,Se-Hausdorff space. If (&*, A) is a N,Secs (N,Seos) in U,
then (&%, A), 7(g. ). A) is N, S1eCOS.

Proof:

Let (U,7,A) be a N,SleCOS and N,Se-Hausdorff space. Let (®*,A) be a N,Secs in U.
Consider a N,Se-compact neighbourhood N,Secl(A,A) of each gb?Dl,Dz,D;) € (®*,A) in
(U, 7, A). For N,Se-open neighbourhood (A, A) N (®*, A) of 925?01701,93) in ((i;*, A), T a)s 0),
NSSecl((A,A) N (CI;*,A)) is NySeCos because NsSecl((fl, A) N (<13*,A)) — N,Secl(A,A) N
(®*,A) C N,Secl(A,A). Therefore, ((<15*,A), T(@ A)» 0) is a N,SleCOS. When the theorem is
proved for NySecs, (U, T, A) need not to be a N, Se-Hausdorff space.

Now, consider that (CI;", A~) isa NgySeos in U. As the single-point set in the NS e-Hausdorff space
is NSecs, there exists (A, A) € 7 such that {QS?DMD“D%)} C (A,A) C NgSecl(A,AN) C (D%, A7),
(ALA) is N;SeCos for each gb?Dl,DZ,D;) € (®*, A) by Theorem :°>.1. TherNefore, (A, A)N ((I;*Z A)in
<(~(I)*’ A), TG Ay 0) i~s a N;Se-nbd of gzﬁ?gl 0..0) an NSecl ((A,A)N(®*,A)) = N,Secl(A,A)N
(®*,A) C N,Secl(A, A) is N,SeCos. Hence, ((®*,A), T(@- A)» 0) is a N,SleCOS. n

Theorem 3.3.

If (U, 7, A) is a N,Se-Hausdorff space and (®*, A) is a N,.S locally e-compact subspace in U, then
(®*,A) is a NySeos in N,Secl(®*,A) and (*, A) can be written as (®*, A) = (A,A) N (B, A),
where (A, A) and (B, A) are N Secs and NSeos in (U, T, A) respectively.

https://digitalcommons.pvamu.edu/aam/vol17/iss1/16
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Proof:

As (9%, A), 7(g. o), A) is NS1eCOS, a NoSe-nbd (P, A) € 7g. ) of ¢l 5 o ) € (€%, A) can
be obtained such that N,Secl(P,A) N (®*,A) is N,Se-compact in (®*, A). Since, (U, 7, A) is a
N, Se-Hausdorff space, ecl(P, A) N (®*, A) is N,Secs in (U, 7, A). For (P, A) C N,Secl(P,A)N
(®*,A), we have N,Secl(P,A) C N,Secl(P,A) N (®*,A) C (®* A). We get, (P,\) =
(®*,A) N (W,0), (W,0) € 7 for (P,A) € T(¢-.1)- Hence, we consider that (®*,A) is N,S
dense set in N,Secl(®*, A). Then, d)?DL,DZ,DS) e (W,0) C N,Secl(W,0) = NsSecl((qg*,A) N
(W,0)) = NySecl(P,A) C (®*,A). Therefore, (¢*, A) is NySeos. Hence, NySecl(®*, A) =
N,Secl(®*,A) N (®*,A) = (A, A) N (B, A). n

4. Application using Entropy Measure

In this section, an application of the N,S's theory is given in a decision making problem using
Entropy which is used for measuring uncertain information. If the evaluation has less uncertainty,
then there is larger possibility to select that evaluation in order to get optimal.

Example 4.1.

Consider U as a set of 3 mobile phone models which is denoted by U = {¢11, ¢20, ¢33 }. There are
3 customers A, B and C who have to make the decision on which mobile phone can be purchased
based on their evaluation. Let A be the set of 5 parameters A = {61, 05, 03, 04, 05} = {Price, Look,
Memory capacity, Camera, Processor}. Based on the mobile phone reviews by the experts in the
website, the N,Ss’s (<15*11, A), (45*22, A) and (qg*gg, A) describe the evaluation of the customers A,
B and C, respectively.

3

é11,(0.6,0.4,0.8
= (¢11,(0.4,0.9,0.3)), (22, (0.3,0.5,0.6)), (¢33, (0.7,0.2,0.5

0, = {22, (0.5,0.2,0.4)), (¢33, (0.2,0.5,0.2
62 -

(@5, A) = < 05 = (¢11,(0.4,0.6,0.7)), (b2, (0.5,0.5,0.8)), (¢33, (0.6, 0.4, 0.7
0, =
95 -

(D25, A) = { 05 = (11, (0.5,0.6,0.2)), (22, (0.6, 0.3,0.8)), (s, (0.7,0.6,0.1
0, = (P11, (0.2,0.4,0.8)), (da9, (0.4,0.6,0.4)), (¢33, (0.3,0.7,0.5
05 = (11, (0.5,0.7,0.3)), (22, (0.7,0.5,0.2)), (g3, (0.3,0.7,0.4)) |

Using the entropy definition, we get

(P11, ( ))s (D22, ( ))s (@33, ( )

(P11, ( ))s (D22, ( ))s (@33, ( )

(P11, ( s (@22, ( )5 (@335 ( )

= (¢11,(0.8,0.2,0.4)), (2, (0.6,0.1,0.5)), (¢33, (0.5,0.3,0.6))
(h11,(0.5,0.8,0.1)), (a2, (0.4,0.5,0.5)), (¢33, (0.7,0.4, 0.6)) )
(0, = (¢11,(0.2,0.5,0.8)), (a2, (0.4,0.4,0.6)), (¢33, (0.3,0.5,0.7)) )

(92 = <¢11, (09, 04, 02)>, <¢22, (07, 06, 03)>, <(Z533, (08, 02, O4)>

(B3, A) = < 05 = (¢11,(0.6,0.5,0.3)), (¢aa, (0.5,0.6,0.4)), (¢33, (0.7,0.4,0.5)) 5,

0, = (d11,(0.7,0.2,0.6)), (das, (0.4,0.5,0.7)), (¢33, (0.6,0.2,0.5))
05 = (¢11,(0.2,0.6,0.7)), (a3, (0.3,0.7,0.8)), (¢33, (0.5,0.6,0.6)) )
(0, = (¢11,(0.7,0.2,0.5)), (a2, (0.8,0.3,0.6)), (¢33, (0.6,0.4,0.5)) )

0y = (611, (0.8,0.3,0.4)), (a2, (0.9,0.1,0.5)), (¢hs3, (0.5,0.7,0.3))

(P11, ( ))s (D22, ( ))s (@33, ( )

(P11, ( )5 (a2, ( )5 (@335 ( )

))s (D22, ( ))s (@33, ( )

(P11, A) = 0.2255, ho(P*11, A) = 0.1624, hs(D*11, A) = 0.2393, hu(P*11,A) = 0.1515,
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b5 (11, A) = 0.2037.

B1(D*g0, A) = 0.2072, ho(P*p, A) = 0.1439, hg(D*g9, A) = 0.2381, hy(P*p, A) = 0.1951,
b5 (D* 90, A) = 0.175.

bi(®%33,A) = 0.1984, hy(P*55,A) = 0.1407, h(P*53,A) = 0.1709, hy(P*33,A) = 0.1852,
b5((I)*33,A) - 01810

Then, we have h(fﬁ*n,/\) = 0.1965, f)( 22, A) = 0.1919 and b( 33, A) = 0.1752.

Hence, h(®*g3, A) < h(P*p, A) < h(D*11, A).

Therefore, the customer C has the larger possibility to make the correct decision than the customers
A and B. Hence the customer C has the larger possibility to buy the better model mobile phone
than the customers A and B.

5. Conclusion

In this article, neutrosophic soft e-compactness is introduced and its basic properties are discussed.
We have also defined and studied neutrosophic soft locally e-compact spaces. We further inves-
tigated relationship between neutrosophic soft e-compactness and e-separation axioms. Also, an
application in decision making problem is given using entropy measure which can be used for
measuring uncertain information. In future, this work can be developed to neutrosophic soft e-
connectedness, neutrosophic soft contra e-continuous functions and neutrosophic soft contra e-
open maps.
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