Poincare Journal of Analysis & Applications —
Vol. 8, No. 1(I) (2021), Special issue, 195-200 8%“&@13 =
©Poincare Publishers

DOI: 10.33786/pjaa.2021.v08i01(i).018

ON N:go- CLOSED SET IN NEUTROSOPHIC TOPOLOGICAL
SPACES

F. SMARANDACHE, A. R. NIVETHAT, AND M. VIGNESHWARAN

Date of Receiving :30. 12. 2020
Date of Acceptance : 10. 04. 2021

Abstract. In this article, we introduce the conception of N+« 4,-Closed Set(briefly
N go-CS) in neutrosophic topological spaces(briefly NTS). Further establishes their
properties.

1. Introduction

The denotation of neutrosophic set was commenced by Smarandache[9] and clarified
that the neutrosophic set is a generalization of intuitionistic fuzzy set (IFS). Salama
and Alblowi[6] proposed the conception of neutrosophic topological space (NTS) in 2012
that had been investigated recently. All the elements within neutrosophic set have the
degree of membership, indefiniteness and degree of non-membership values. Arokiarani
et al.[2] introduced the a-closed set in NTS. Dhavaseelan and Saied Jafari[3] introduced
neutrosophic generalized closed sets in 2017. Sreeja et al.[10] studied the denotation
of neutrosophic ga-closed sets and neutrosophic ga-open sets in NTS. Vigneshwaran et
al.[11] defined a new closed set as *ga-closed sets in topological spaces which has been
applied to define some topological functions as continuous functions, irresolute functions
and homeomorphic functions with some separable axioms. The purpose of this paper is
to incorporate the idea of N+ g,-CS in NTS and also study their properties.

2. Preliminaries

In this section, we recall some of basic definitions which was already defined by various
authors and useful in the sequel.

Definition 2.1. [8] Let W be a non empty fixed set. A neutrosophic set S is an object
of the following form
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S = {(w, ps(w), os(w),vs(w) : w e W)}
where us(w), os(w) and 7ys(w) denote the degree of membership, the degree of
indeterminacy and the degree of non membership for each element w € W to the set S,
respectively.

Definition 2.2. [8] Let S and R be neutrosophic sets of the form

S = {{w, us(w), os(w),vs(w) : w € W)} and

R = {{(w, pr(w), o (w), yr (W) : w € W)}. Then

S C R if and only if ps(w) < pr(w), os(w) > or(w) and vs(w) > ygr(w);
(S) ={{w,5(w),1 — os(w), ps(w) : w € W)};

SUR={(w, ps(w) V pr(w),o5(w) A or(w),ys(w) Ayr(w)) : w € W}
SNR={(w, ps(w) N pr(w),05(w) V or(w),ys(w) V yr(w)) : w € W}

Definition 2.3. [8] O, 1ar is of the form

e Op = {{w,(0,1,1) : w eW)}
o 1y ={{w,(1,0,0) : w € W)}.

Definition 2.4. [6] A neutrosophic topology in a nonempty set W is a family ¢ of
neutrosophic sets in W satisfying the following axioms:

o On, I E
e SNRecgforany S,R €
o U(S), for any arbitrary family {(S),:i € J} C«.

Definition 2.5. [6] Let S be a neutrosophic set in neutrosophic topological space W.
Then

e Nint(8)=U{K : K is an NOS in W and K C S} is called a neutrosophic interior
of S.

e Ncl(8)=n{L : L is an NCS in W and £ D S} is called a neutrosophic closure
of S.

Definition 2.6. [2] A subset W of a neutrosophic space (W, <) is called

e a neutrosophic pre-open set(NP-OS) if S C Nint(Ncl(S)), and a neutrosophic
pre-closed set(NP-CS) if Ncl(Nint(S)) C S,

e a neutrosophic semi pre-open set(NSP-0S) if S C Ncl(Nint(Ncl(S))), and a
neutrosophic semi pre-closed set(NSP-CS) if Nint(Ncl(Nint(S))) C S,

e a neutrosophic regular-open set(NR-OS) if § = Nint(Ncl(S)), and a
neutrosophic regular-closed set(NR-CS) if S = Ncl(Nint(S)),

e a neutrosophic semi-open set(NS-OS) if S C Ncl(Nint(S)), and a neutrosophic
semi-closed set(NS-CS) if Nint(Ncl(S)) C S,

e a neutrosophic a-open set(N,-0S) if § C Nint(Ncd(Nint(S))), and a
neutrosophic a-closed set(N,-CS) if Nel(Nint(Nel(S))) C S.
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Definition 2.7. A subset S of a space (S, <) is called

e a neutrosophic generalized closed set[3](briefly Ny-CS) if N¢el(S) C K whenever
S C K and K is NOS in (W, ). The complement of a Ny- closed set is called a
Ng-open set(N,-OS).

e a neutrosophic generalized semi-closed set[7](briefly Nys-CS) if Nscl(S) € K
whenever § C K and K is NOS in (W,).

e a neutrosophic a-generalized closed set[4](briefly N,,-CS) if Nacl(S) € K
whenever § C K and K is NOS in (W, ).

e a neutrosophic generalized pre closed set[1](briefly Ng,-CS) set if Npcl(S) C K
whenever S C K and K is NOS in (W, ).

e a neutrosophic generalized semi pre-closed set(briefly Nyq,-CS) if N'spel(S) € K
whenever § C K and K is NOS in (W,).

e a neutrosophic generalized pre regular closed set[5](briefly N,-CS) if
Npcl(S) C K whenever § C K and K is NR-OS in (W,s).

e a neutrosophic generalized a-closed set[10](briefly Nyo-CS) if Nacl(S) C K
whenever § C K and K is N,-OS in (W, ).

Throughout this paper neutrosophic *ga-open set and neutrosophic *ga- closed set
is denoted by N 4,-OS and N- ;,-CS respectively.

3. Properties of N. ,-CS

Definition 3.1. A subset W of (W, <) is known as Nuzo-CS if U D N(S) whenever
UDS, U is Nyo-OS in (W,s). The complement of N+ 4,-CS is called a N+ g,-OS.

Theorem 3.2. (1) Any NCS is N yo-CS.
(2) Any Nego-CS is Ny-CS.

(3) Any Nego-CS is Nyo-CS.

(4) Any Nego-CS is Ngp-CS.

(5) Any N-go-CS is Nys-CS.

(6) Any Ngo-CS is Nog-CS.

(7) Any N go-CS is Nysp-CS.

(8) Any Ny -CS is Nyp,-CS.

Proof. (1) Let U O S, where U is a Nyo-0S in (W,s). Since S is NCS, then
UDS=Nc(S). Therefore U D Ncl(S). Hence S is N+go-CS.
(2) Let U O S, where U is NOS in (W,s). Since every NOS is Nyo-0S, U is Nyo-OS
in (W,s). Since S is Nego-CS, U D Ncl(S). Hence S is Ny-CS.
(3) Let U C S, where U is No-OS in (W,s). Since every No-OS is Nyo-0S, U is
Nga- OS in (W,s). Since S is Nugo-CS, U D Ncl(S). But Nacl(S) C Nel(S) C U.
Therefore S is Nyq-CS.
(4) Let U O S, where U is NOS in (W,s). Since every NOS is Nyo-0S, U is Nyo-OS
in (W,s). Since S is N-go-CS, U 2 Nel(S). But Npcl(S) C Ncl(S) CU. Therefore S
is Ngp-CS.
(5) Let U O S, where U is NOS in (W,s). Since every NOS is Nyo-0S, U is Nyo-0S
in (W,s). Since S is Nugo-CS, U D Ncl(S). But Nscl(S) C Ncl(S) CU. Therefore S
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is Nys-CS.

(6) Let S CU, where U is a neutrosophic OS in (W,s). Since every neutrosophic OS is
Nya-08, U is Nyo-08S. Since S is Nugo-CS, Ncl(S) CU. But Nacl(S) C Ncl(S) CU
Therefore S is Nog-CS.

(7) Let U O S, where U is a NOS in (W,s). Since every NOS is Nyo-0S, U is Nyq-
0S. Since S is N+go-CS, U D Ncl(S). But Nspcl(S) C Nel(S) CU. Therefore S is
Nysp-CS.

(8) Let U O S, where U is a NROS in (W,s). Since every NROS is Nyo-0S, U is
Nya-0S. Since S is N+ go-CS, U D Ncl(S). But Npcl(S) C Nel(S) CU. Therefore S
is Ngpr-CS.

The following example demonstrate reversal of this theorem is not necessary true

Example 3.3. (1) Let W={a}, s<={0xr,S1,1x} be a NT on (W,¢).

S1=(a, (0.3,0.5,0.3)), which is the NOS in (W,<).

Sy={a, (0.3,0.5,0.6)) is a N,a-OS and

Az=(a, (0.2,0.6,0.7)) is a N+ 4,-CS but it is not NCS of a NTS (W,<). Since Ncl(S3) #

Ss.

( ) et W={a}, ¢={0xr,S1,1nx} be a NT on (W,¢).

=(a,(0.8,0.5,0.7)), which is the NOS in (W,<).

2=(a, (0.7,0.4,0.9)) is a Nyo-OS and

< ,(O 7,0.7,0.8)) is a N,-CS but it is not N.go-CS of a NTS (W,s). Since
S3) € S», where S5 C Ss.

Let W={a}, s={0x,S1,1x} be a NT on (W,5).

(a, (0.4,0.6,0.7)), which is the NOS in (W, ).

(a, (0.7,0.4,0.6)) is a Nyo-OS and
(0. )
Ss)

POT=0®
||V° H

< 6,0.6,0.7)) is a Nyo-CS but it is not N.yo-CS of a NTS (W,¢). Since
¢ Sy, where S3 C Ss.

Let W={a}, s={0x,S1,1x} be a NT on (W,5).

1=(a, (0.4,0.4,0.6)), which is the NOS in (W,).

( (0.2,0.2,0.6)) is a N,,-CS but it is not N+yo-CS of a NTS (W, ).

( Let W={a}, <={0nr,S1,1n°} be a NT on (W,5).

S1={a, (0.8,0.6,0.7)), which is the NOS in (W, ¢).

S2=(a, (0.7,0.5,0.7)) is both Ny, and Nye-CS but it is not N« g4-CS of a neutrosophic

topological space (W,<). Since N¢cl(Sz) € (S2)¢, where Sy C (S2)°.

(6) Let W={a}, <={0n, A1, 1nr} be a neutrosophic topology on (W,s).

S1=(a, (0.2,0.2,0.3)), which is the neutrosophic OS in (W,).

S2=(a, (0.6,0.2,0.4)) is both Ny, and N,e-CS but it is not Nxgo-CS of a NTS (W, ).

(7) Let W={a}, <={0n,S1,1n°} be a NT on (W,s).

S1=(a, (0.5,0.5,0.6)), which is the NOS in (W, ).

S2=(a, (0.6,0.7,0.7)) is a Nys,-CS but it is not N-+y-CS of a NTS (W, ).

(8) Let W={a}, <={0nr,S1,1a°} be a NT on (W,s).

S1=(a, (0.5,0.3,0.6)), which is the NOS in (W,<).

S>=(a, (0.2,0.1,0.7)) is a Ngp,-CS but it is not N«gzo-CS of a NTS (W, ).

A
\_/
|| ° H

\_/
| |

Remark 3.4. N-g,-closedness is independent of neutrosophic semi-closedness and neu-
trosophic a-closedness.
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Example 3.5. Let W={a}, ¢<={0xr,S1,1x} be a NT on (W,s).

S1=(a, (0.3,0.5,0.3)), which is the NOS in (W,<).

S2=(a, (0.3,0.5,0.6)) is a Nya-OS and

S3=(a,(0.2,0.6,0.7)) is a N+g4o-CS but it is not neutrosophic semi-CS and neutrosophic
a-CS of a NTS (W, <).

Example 3.6. Let W={a}, <={0xr,S1,1x} be a NT on (W,s).

S1=(a, (0.8,0.5,0.7)), which is the NOS in (W,<).

S2=(a, (0.7,0.4,0.9)) is a Nya-OS and

S3=(a, (0.7,0.7,0.8)) is both neutrosophic semi-CS and neutrosophic a-CS but it is not
Niga-CS of a NTS (W,<). Since Ncl(S3) € Sz, where S3 C Ss.

Theorem 3.7. (1) If S is a N-go-CS and S C R C Ncl(S), then R is N+ gq-CS.

(2) A subset S of (W,<) is Nego-OS iff Nint(S) 2 U, whenever U is Nyo-CS and
S2U.

) The union of two N«go-CS’s is a N-gqo-CS.

) The intersection of two N«go-CS’s is a Negqo-CS.

) The intersection of a NOS and a N-«4o-0S8 is a N+ 4o -0S.

) The union of a NOS and a N-g4o-08 is a Nugqo-OS.

(1) Let U is Nyo-OS of (W,s) such that Y D R. ThenUd 2 S. Since S is a N«gq-
closed, U D Ncl(S). Now Ncl(R) C Nc(Ncl(S)) =U D Nl(S). Therefore R is also
N ga-CS of (W,<).

(2) Let S be a Nugo-0OS and U is Nyo-CS such that S O U implies (U)° D (S)°, (S)°
is Nugo-CS. Thus Ncl((S)¢) C (U)° implies U C (N¢cl((S)9))¢. But (Nel((S)°)) =
Nint(S). So U C Nint(S). Conversely, if S is subset such that U C Nint(S).
Whenever U is Nyo-CS and U C S. We show that (S)° is Nigo- CS. Let (S)° C
(U)¢, Where (U)° is Ngo - OS. By assumption we must have (Nint(S)) C U. Now
(Nint(S))¢ = Nel(S)© which implies Ncl(S)¢ CU and (S)° is Nugo-CS.

(3) Let S and R are N+go-CS’s. Let SUR C U, U is Ny -08S. Since S and R are N« gq -
CS’s, Ncl(S) CU and Ncl(R) CU. This implies Nel(SUR) = Nel(S) UNC(R) C
U= Nc(SUR) CU. Therefore SUR is Nugo-CS’s.

(4) Let S and R are N+ go-CS’s. Let SNR C U, U is Nyo-0S. Since S and R are N« gq -
CS’s, Ncl(S) CU and Ncl(R) CU. This implies Nel(SNR) C Nel(S) NNel(R) C
U= Nc(SNR) CU. Therefore SNR is Nugo-CS’s.

(5) Let S be a NOS and R is Nugo-OS. Let U C (SNR), U is Nyo—CS. Since every
NOS is N+ 4o-0S, S and R are N«go-0OS, U C Nint(S) andU C Nint(R). This implies
U C Nint(S) N Nint(R) = Nint(SNR) = U C Nint(SNR). Therefore SNR is
N ga-OS.

(6) Let S be a NOS and R is Nugo-0S. Let U C (SUR), U is Nyo—CS. Since every
NOS is Nugo-0S, S and R are Nigo-0S’s, U C Nint(S) and U C Nint(R). This
implies U C Nint(S) UNint(R) C Nint(SUR) = U C Nint(SUR). Therefore SUR
is Nuga-OS.
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4. Conclusion

This article defined N 4o-Closed Set in neutrosophic topological spaces and discussed
some of their properties. Also further in future, using this set we can derive
N go-interior, N gq-closure, N« gq-border and N go-frontier in neutrosophic topological
spaces. In addition, this set can be used to derive few more new functions of
N ga-continuous and N-gq-homeomorphisms in neutrosophic topological spaces are
established.
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