WINSS Neutrosophic Sets and Systems, Vol. 56, 2023

M University of New Mexico
Yy '..
L]

A Contemporary approach on Generalised NB Closed
Sets in Neutrosophic Binary Topological Spaces

S.S.Surekha! and G.Sindhu?

! Research Scholar, Department of Mathematics,Nirmala College for Women, Coimbatore,(TN) India;
surekhasuresh97@gmail.com

2 Associate Professor, Department of Mathematics, Nirmala College for Women, Coimbatore,(TN)
India; sindhukannan23@gmail.com

*Correspondence: surekhasuresh97@gmail.com

Abstract. The paper, concentrated on the introduction of neutrosophic binary ags-closed sets and
neutrosophic binary ags-open sets in Neutrosophic binary topological Space. The properties of neutro-
sophic binary ags-closed sets and neutrosophic binary ags-open sets have been studied. Furthermore,
we examined its relationship with other framed neutrosophic binary sets. Also, some of the theorems

were contemplated and the contrary part have been analyzed using examples.
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1. Introduction

Neutrosophic Topological Space was initiated and formulated by A.A.Salama [14] in
2012 by using Smarandache [10] neutrosophic sets which was introduced in 2002, a gener-
alisation of intuitionistic fuzzy sets. The neutrosophic sets consists of the degree of truth
membership, degree of indeterminancy and the degree of false membership which are
self-supporting and defines uncertainity. Neutrosophic « closed sets were introduced
by L.Arockiarani [1] in 2017. In 2016, P.Ishwarya [12] defined the neutrosophic semi
open and closed sets in neutrosophic topological space. Also, they studied the neutro-
sophic semi interior and closure operators. Neutrosophic a-generalized closed sets was
established by R. Dhavaseelan et al., V.K.Shanthi |15] in 2018 initiated neutrosophic
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generalised semi closed sets. Furthermore, neutrosophic ags closed sets were initiated
by V.Banu Priya 2] in 2019. S.N.Jothi [5] in 2011 introduced the topology between
two universal sets which is defined to be binary topology. The binary topology is a
binary structure from U to V which consists of ordered pairs (S, Q) where A C U and
B C V. In continuation, S.S.Surekha, J.Elekiah and G.Sindhu [16] in 2022 introduced
Neutrosophic Binary Topological Space which consists of two universal sets and each
universal set contain its own truth, indeterminancy and false membership values. Also,
in 2022, S.S.Surekha and G.sindhu [17] formulated binary ags closed sets in binary
topological space. In this article, we defined Neutrosophic Binary regular, semi and «
open and closed sets. Also, Neutrosophic Binary ags closed sets was defined and some

characteristics have been framed.

2. Motivation

Neutrosophic Topological Space was formulated by A.A.Salama [14] in 2012. The
neutrosophic sets consists of the degree of truth membership, degree of indeterminancy
and the degree of false membership. S.N.Jothi [5] in 2011 introduced the binary topol-
ogy. Later, S.S.Surekha, J.Elekiah and G.Sindhu [16] in 2022 introduced Neutrosophic
Binary Topological Space consisting of two universal sets and each has its own truth, in-
determinancy and false membership values. Also, in 2022, S.S.Surekha and G.sindhu [17]
formulated binary ags-closed sets in binary topological space. Also, neutrosophic ags
closed sets were initiated by V.Banu Priya [2] in 2019. Hence these implications moti-
vated the researcher to investigate the role of neutrosophic binary ags closed and open

sets in neutrosophic binary topological spaces.

3. Preliminaries

Definition 3.1. [16] A Neutrosophic binary topology is a binary structure consisting
of two universal sets 2 and V where MN C P(U) x P(V) and it satisfies the following
conditions:

(1) (0u,0v> € MN and (ia, 1V) € MN.

(2) (51 NQsy, S1 N Qg) € MN whenever (5'1, Ql) € MN and (52, Qg) e MN.

(3) If (Sa; Qu)acs is a family of members of MN, then (UaesSa, Uaes@a) € MN.
The triplet (Z/I YV, MN ) is called Neutrosophic Binary Topological space.

Definition 3.2. [16] (0;,0y,) can be defined as

(01) 05={<U,0,0,1>aecU},0,={<V,0,0,1>v€V}
(0) 0y, ={<U,0,1,1>0eU}, 0p,={<V,0,1,1>0€V}
(0s) 0y, ={<U,0,1,0>: 0 €U}, 0p,={<V,0,1,0>:9 €V}
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(04) 0;={<U,0,0,0>:a€cU},0,={<V,0,0,0>LCcV}

(1, 1y,) can be defined as

(1) 1, ={<U,1,0,0 >0 €U}, 1, ={<V,1,0,0 >0 € V}
(ly) 1, ={<U,1,0,1>aclU}, 1, ={<V,1,0,1 >0 €V}
(1) 1y ={<U,1,1,0>acU}, 1, ={<V,1,1,0 > € V}
(1) 1, ={<U,1,1,1>aecU}, 1, ={<V,1,1,1 >0 eV}

Definition 3.3. [16] Let (S, Q) = {< s, 0s,7s >, < fio, 00, 7o >} be a neutrosophic
binary set on (U, V, MN), then the complement of the set C(S, Q) may be defined as

(C) C(8,0) {U<1—,uS(U),aS(U),1—75(U) >:ue U,

(Cy) (j( ) {U <75 U)aas(U
(Cs) C(8,Q) ={U, < v5(U),1 - a4(U)
T |

Definition 3.4. [16] Let (S, Q) and (7', R) be two neutrosophic binary sets.
Then (S, Q) C (T, R) can be defined as

(1) (8,Q) € (T, R) <= pg(U) < pg(0), 05(0) < 04(0), 75(0) > 70}k € U
V)

(
po(V) < (V). 06(V) < 04V 96(V) 2 (Vv e v
2) (8,Q) € (T, R) = 15(D) < pill1), 05(0) 2 04(01), 33(U) = 430 € U
io(V) < V), 06(V) 2 04(V),7(V) 2 1a(V)¥i € V

Definition 3.5. [16] Let (S, Q) and (7', R) be two neutrosophic binary sets.
(1) (S,Q) N (T, R) can be defined as
(8,Q) N (T, R) ={ < U, ng(U) A uy(U), 05(U) N oo (U), 75(U) V (V) >
<V, uo(V) A ug(V),06(V) Aag(V),96(V) V14(V) >}

(5,Q) N (T, R) = { < U, pg(U) A pyp(U),04(U) V 01:(U), 75(U) V 7(U) >
<V,uo(WV) A pp(V),06(V)V or(V), 76 (V) Vya(V) >}
(2) (S,Q) U (T, R) can be defined as
(5, Q) U(T,R) = { < U, ug(U) V 3 (U), 5(U) V 0 (U), 75(U) Ay (U) >
<V V)V up(V),05(V)V 0 (V),75(V) Ayp(V) >}
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(8. Q)N (T, R) = { < U,ng(U) V p3(U), 05(U) Aoy (U),75(U) Ay (U) >
<V, uo(V)V up(V),06(V) Aag(V),96(V) Avp(V) >}

Definition 3.6. [16] Let (U, V,MN) be a Neutrosophic Binary Topological Space.
Then,

(S,Q)'N = N{Sq : (Sa, Qa) is neutrosophic binary closed and (S, Q) C (Sa, Qa)}
(S,Q)*" = N{Qq : (Sa, Q) is neutrosophic binary closed and (S, Q) C (S, Qa)}-

The ordered pair ((S, Q)'¥, (S, Q)?V) is called the neutrosophic binary closure of (S, Q).

Definition 3.7. [16] Let U, V,MN) be a Neutrosophic Binary Topological Space.
Then,

(S,Q)'% = U{S, : (S, Q) is neutrosophic binary open and (S, Q4) C (S,Q)}
(5,Q)*N = U{Qu : (Sa, Q) is neutrosophic binary open and (S, Qa) € (S,Q)}.

The ordered pair ((S, Q)% (S, Q)*¥) is called the neutrosophic binary interior of (S, Q).

Definition 3.8. Let (L{ ,7n) be a Neutrosophic topological space. Then the subset A is
said to be

(1) neutrosophic a open [1] if A C Nint(Ncl(Nint(A))).

(2) neutrosophic semi open [12] if A C Ncl(Nint(A)).

Definition 3.9. [1] Let (U, 7y) be a Neutrosophic Topological Space. Let A be the
subset of neutrosophic topological space. The intersection of all the neutrosophic «

closed sets which contains A is called the neutrosophic « closure of A and is denoted by

Nacl(A).

Definition 3.10. [2] Let U, 7n') be a Neutrosophic topological space. Then the subset
A is said to be neutrosophic ags closed if Nacl(A) C U whenever A C U and U is

neutrosophic semi open.

4. Neutrosophic Binary ags-closed sets

Definition 4.1. Let (U, V,MN) be a Neutrosophic Binary Topological Space. Then
(S,Q) is called
(1) Neutrosophic binary regular open if (S, Q) = NPint(NPcl(S,Q)) and the com-
plement of neutrosophic binary regular open sets are called as neutrosophic bi-
nary regular closed (shortly N'P-regular closed).
(2) Neutrosophic binary semiopen if (S, Q) € NPcl(NPint(S,Q)) and the comple-
ment of neutrosophic binary semi open sets are called as neutrosophic binary
semi closed sets (shortly AP-semi closed).
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(3) Neutrosophic binary a open if (S,Q) C NPint(NPcl(NPint(S,Q))) and the
complement of neutrosophic binary « open sets are called as neutrosophic binary
a closed sets (shortly NP-a closed).

Definition 4.2. Let (U YV, MN ) be a Neutrosophic Binary Topological Space. Then,
(S, T)(lfv = N{Sq : (Sa, T,) is neutrosophic binary a closed and (S,T) C (Sa, Ta)}

(S, T)zfV = ({T, : (Sa,T,) is neutrosophic binary « closed and (S,T) C (Sa, Ta)}-
The ordered pair ((S, T)(ljv, (S, T)g;\’) is called the neutrosophic binary a closure of (S, Q)
and is denoted by ANacl(S, Q).

Definition 4.3. Let (U YV, MN ) be a Neutrosophic Binary Topological Space. Then,
. . 0 . .
(S, T),llN = U{S4 : (S, Ba) is neutrosophic binary « open and (S,,7T,) € (S,7)}
. . 0 . .
(S, T)i” = U{T, : (Sa,T,) is neutrosophic binary « open and (S,,7,) C (S,7)}.
. . 0 . . 0
The ordered pair ((S,T)e, (S,T)o") is called the neutrosophic binary « interior of
(S, T) and it is denoted by NPaint(S,T).
Example 4.4. Let U = {ay, az, a3} and V = {by, b, bs}. Let
(A1, As) = {< U, (0.4,0.5,0.2), (0.3,0.2,0.1), (0.9,0.6,0.8) >,
< V,(0.2,0.4,0.5),(0.1,0.1,0.2), (0.6,0.5,0.8) >}
(B1, By) = {< U, (0.5,0.6,0.2), (0.4,0.3,0.1), (0.7,0.6,0.7) >,
<7,(0.3,0.5,0.4), (0.3,0.2,0.1), (0.7,0.5,0.6) >}.
The Neutrosophic Binary Topological space is given by
My = {(0y4,0y), (1, 1y), (A1, A2), (B1, Bz)}. Let
(Ch, Cy) = {< U, (0.5,0.6,0.1), (0.4,0.3,0.1), (0.9,0.8,0.5) >,
<V,(0.3,0.4,0.5),(0.9,0.3,0.1), (0.7,0.6,0.7) >}.

Clearly, (C4,C5) is Neutrosophic Binary semi open. Also, it is Neutrosophic Binary
alpha open.

Theorem 4.5. In a neutrosophic binary topological space (U, V,MN),
(1) Every N'®-reqular closed sets are NP closed sets.

(2) Every N'P-semi closed sets are NP« closed sets.

Proof. (1) Since, (S,Q) is Neutrosophic Binary-regular closed set, we have (S, Q) =
NPC(NPint(S,Q)). Obviously, (S, Q) is Neutrosophic Binary closed set.

(2)  Since, (S,Q) is Neutrosophic Binary Semi closed, we have N'Pint(NPcl(S, Q)) C
(S,Q). This implies, NPcl(NPint(NPcl(S,Q))) € NPcl(S,Q). Since, every neutro-
sophic binary semi closed sets are closed, we have (S,Q) = NPcl(S,Q). Therefore,
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NPA(NPint(NPel(S,Q))) C (S,Q). Hence, (S,Q) is neutrosophic binary « closed in
(ua V, MN) O

Remark 4.6. Since, every A'P-semi closed sets are NPa closed sets, it is obvious that

NPscl(S,Q) € NPacl(S, Q).

Definition 4.7. Let (U, V, MN) be a Neutrosophic Binary Topological Space. Let
(S,T) C (U, V). Then (S,T) is called a Neutrosophic Binary o generalised semiclosed
set (shortly APags-closed set) if NPacl(S,T) C (P, V) whenever (P, V) is Neutrosophic

Binary Semiopen.
Theorem 4.8. The union of two NPags-closed set is also a NPags-closed set.

Proof. Let (S,Q) and (T, R) be two N'P-ags closed set in (U, V, MN). Then by defi-
nition [4.7, we have NPacl(S, Q) C (P, V) whenever (S,Q) C (P,V) and (P,V) is NP
semiopen. Also, NPacl(T, R) C (P,V) whenever (T, R) C (P,V) and (P,V) is NP
semiopen. This implies NPacl(S, Q) U NPacl(T,R) C (P,V) = NPacl(S,Q) U
(T, R)] C (P,V). Therefore, (S,Q) U (T, R) is a N-ags closed set in (U, V, MN). g

Remark 4.9. The intersection of two AN Pags-closed sets need not be a N'Pags-closed

set.
It is demonstrated by the following example.

Example 4.10. Let U = {ai1,as2,a3} and y = {b1,b2,b3} be the universe. Let
My = {(04,0y), (15, 1), (A1, A2), (B, Bs), (C1, C2), (D1, D2)} be the neutrosophic bi-

nary topological space. Here

(A1, A3) = { <U,(0.4,0.5,0.2), (0.3,0.5,0.1), (0.9,0.6,0.8) >,
V,(0.2,0.5,0.5), (0.1,0.5,0.2), (0.6,0.5,0.8) >}

(By, Bs) = { <U,(0.5,0.6,0.2), (0.4,0.5,0.1), (0.7,0.6,0.7) >,
V,(0.3,0.5,0.4), (0.3,0.5,0.1), (0.7,0.5,0.6) >}

(Cy,Cs) = { <U,(0.5,0.5,0.2), (0.4,0.5,0.1), (0.9,0.6,0.7) >,
V,(0.3,0.5,0.4), (0.3,0.5,0.1), (0.7,0.5,0.6) >}

(D1, Ds) = { <U,(0.4,0.6,0.2), (0.3,0.5,0.1), (0.7,0.6,0.8) >,
< 9,(0.2,0.5,0.5),(0.1,0.5,0.2), (0.6, 0.5,0.8) >}
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Let (S,Q) ={ <U,(0.3,0.4,0.2),(0.3,0.1,0.1), (0.6,0.4,0.9) >
V,(0.2,0.3,0.6), (0.1,0.1,0.3), (0.4, 0.4, 0.9) >} and
(T,R) = { <U,(0.4,0.5,0.2),(0.3,0.5,0.1), (0.9,0.4,0.8) >,
<V,(0.2,0.5,0.5),(0.1,0.5,0.2), (0.6,0.5,0.8) >}

be two NPags-closed sets in (U, V, MN'). The intersection of the two subsets
(S,Q)N (T, R) ={ <U,(0.3,0.5,0.2),(0.3,0.5,0.1), (0.6,0.4,0.9) >
< 9,(0.2,0.5,0.6), (0.1,0.5,0.3), (0.4,0.5,0.9) >}
which is not NPags-closed set in (U, V, MN).

Theorem 4.11. In a neutrosophic binary topological space (U, V, MN), every NP-closed

sets are NPags-closed set.

Proof. Let (S,Q) be a NP-closed set in (Z/{ V., MAN). Let us consider a neutrosophic
binary set (S, Q) C (P, V) where (P, V) is neutrosophic binary semiopen in (U, V, MAN).
Since NPacl(S,Q) € NPcl(S,Q) and also (S,Q) is neutrosophic binary closed set,
we have NPacl(S,Q) € NPcl(S,Q) = (S,Q) C (P,V) which implies NPacl(S, Q) C
(P, V) whenever (P, V) is neutrosophic binary semiopen. Hence (S , Q) is NPags-closed
set. o

Remark 4.12. The converse of the above theorem need not be true as illustrated by

the following example.

Example 4.13. Let U = {ay, a5} and V = {by, by} be the universe.

Let MN = {(0y,0y,), (1;;, 1), (V, W)} be the neutrosophic binary topological space.
(V,W) ={<U,(0.7,0.5,0.3), (0.6,0.5,0.4) >, < V, (0.6,0.5,0.4), (0.7,0.5,0.3) >}.
(S,Q) = {<U,(0.2,0.5,0.8),(0.3,0.5,0.7) >, < V,(0.3,0.5,0.8), (0.2,0.4,0.7) >} is N'>-
ags closed set but not AP closed set in (U, V, MN).

Theorem 4.14. Every N°-Regular closed set in (U,V,MN) is N'P-ags closed set in
U, V, MN).

Proof. Let (S,Q) be a N'P-regular closed set in (U4, V, MN). By theorem every
NP-regular closed set is A'P-closed set in (U4, V, MA). This implies, (S, Q) is A'P-closed
set. Also, by theorem , we have (S, Q) is NP-ags-closed set in (U, V, MN). g

Remark 4.15. The converse of the above theorem need not be true as proved in the
following example.

S.S.Surekha and G.Sindhu, A Contemporary approach on Generalised NB Closed Sets
in Neutrosophic Binary Topological Spaces




Neutrosophic Sets and Systems, Vol. 56, 2023 3

Example 4.16. Let U = {a;, a5} and V = {b;, by} be the universe.

Let MN = {(0,,0y), (1, 1), (V. W)} be the neutrosophic binary topological space.
(V,W) ={<U,(0.6,0.5,0.4),(0.6,0.5,0.4) >, < V,0.7,0.5,0.3), (0.8,0.5,0.4) }.

Let (S,Q) = {<U,(0.3,0.5,0.7),(0.2,0.5,0.8) >, < V, (0.4,0.5,0.8), (0.3,0.5,0.7) >} is
NP-ags closed but not NP regular closed in (U4, V, MN).

Theorem 4.17. Every N®-ags closed set is NP-semi closed in (U, V, MN).

Proof. Let (S,Q) be a NP-ags closed set in (U, V,MN). By remark , we have
NPscl(S,Q) C NPacl(S, Q). Since (S, Q) is NP-ags closed set, we have NPacl(S, Q) C
(P,V), where (P,V) is N'P- semiopen. This implies N?Scl(S,Q) C (P,V). Hence,
(S,Q) is N'P-semi closed.

Remark 4.18. The converse of the above theorem need not be true as illustrated in

the following example.

Example 4.19. Let U = {a1, a5} and V = {b1, by} be the universe.

Let MN = {(0y,0y,), (1, 1;,), (V,W)} be the neutrosophic binary topological space
where (V, W) = {< U, (0.6,0.5,0.2), (0.3,0.5,0.2) >, < V,(0.7,0.5,0.1), (0.3,0.5,0.3) >
}' . . . .

Let (S,Q) = {< U, (0.1,0.5,0.7), (0.1,0.5,0.5) >, < V, (0.2,0.5,0.6), (0.2,0.5,0.7) >} is
NP semi closed but not N'P-ags closed set in (L{ VYV, MN ).

Theorem 4.20. Every NP-a closed set is NP-ags closed set in (U, V, MN).

Proof. Let (U, V, MN) be a neutrosophic binary topological space. Let (S, Q) be a NP-
o closed set in (U, V, MN). Let (S,Q) C (P,V) where (P,V) is NP semiopen. Since
(5,Q) is NP- a closed set, we have NP-acl(S,Q) = (S,Q) C (P,V) which implies
NP-acl(S,Q) C (P, V). Hence (S, Q) is NP- ags closed set in (U, V, MN).

Remark 4.21. The converse of the above theorem need not be true as seen in the

following example.

Example 4.22. Let U = {ay, a5} and V = {by, by} be the universe.

Let MN = {(0y,0y,), (1, 1), (V1, Wh), (Va, Wa)} be the neutrosophic binary
topological space. Here

(Vi, W) = {< U,(0.4,0.5,0.5),(0.3,0.5,0.6) >, < V,(0.3,0.5,0.5), (0.4,0.5,0.7) >}

(Va, W) = {< U, (0.3,0.5,0.6), (0.2,0.5,0.7) >, < V,(0.2,0.5,0.6), (0.3,0.5,0.7) >}.
(5,Q) = {<U,(0.8,0.5,0.1),(0.8,0.5,0.1) >, < V,(0.7,0.5,0.2), (0.6,0.5,0.1) >} is N'P-
ags closed set but not NPa closed set in (U, V, MN).
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Remark 4.23. The following diagram shows the above implications.

NP Regular closed

h 2

NPags-closed

I

4

WV

NPa-closed NP semiclosed

NP-closed

5. Neutrosophic Binary ags open sets

Definition 5.1. A neutrosophic binary set (S T ) in a neutrosophic binary topological
space (Z/l OV, MN ) is said to be neutrosophic binary ags-open sets (shortly A™P-ags open)
if the complement (S, Q)C is NP-ags closed in (U, V, MN).

Theorem 5.2. In a neutrosophic binary topological space (Z/l, V,M./\/'), every N'®-open

sets are N'Pags-open sets.

Proof. Let (S, Q) be the NP-open set in (U, V, MN). Then, (S, Q)¢ is NP-closed set in
(U, V,MN). Then by theorem ,(S, Q)° is NPags-closed set, which implies (S, Q) is
NPags-open set in (U, V, MN). g

Remark 5.3. The converse of the above theorem is not true as illustrated in the fol-

lowing example.

Example 5.4. Let U = {a;,a,} and V = {by, b,}. The neutrosophic binary topological
space is given by MN = {(0,,0y,), (1, 1), (V, W)} where

(V,W) ={<U,(0.8,0.5,0.2),(0.6,0.5,0.4) >, < V,(0.7,0.5,0.1), (0.6,0.5,0.3) >}.
Consider the neutrosophic binary set

(5,Q) ={< U,(0.9,0.5,0.1),(0.7,0.5,0.3) >, < V,(0.8,0.5,0.1), (0.8,0.5,0.3) >}. Here,
(S,Q)° is neutrosophic binary alphags closed set set. This implies that (S,Q) is

neutrosophic binary ags open set. But (S, Q) is not the neutrosophic binary open set.

Theorem 5.5. In a neutrosophic binary topological space (U, V, MN), every NP- reg-

ular open sets are Nbags—open sets.

Proof. Let (S,Q) be the N'P- regular open set in (U, V,MN). Then, (S,Q)¢ is N-
regular closed set in (U, V, MN'). Then by theorem [4.14, (S, Q)¢ is NPags-closed set,
which implies (S, Q) is NPags-open set in (U, V, MN). g
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Remark 5.6. The converse of the above theorem is not true as seen in the following

example.

Example 5.7. Let U = {a1, a2} and Y = {b1,b2}. The neutrosophic binary topological
space is given by MN = {(0;,0y,), (1, 1), (V, W)} where

(V,W) ={<U,(0.6,0.5,0.4), (0.6,0.5,0.4) >, <V, (0.7,0.5,0.3), (0.6,0.5,0.4) >}.
Consider the neutrosophic binary set

(5,Q) ={< U,(0.7,0.5,0.3), (0.8,0.5,0.2) >, < V,(0.8,0.5,0.3), (0.8,0.5,0.2) >}. Here,
(S , Q)C is neutrosophic binary ags closed set set. This implies that (S , Q) is neutrosophic

binary ags open set. But (S, Q) is not the neutrosophic binary regular open set.

Theorem 5.8. In a neutrosophic binary topological space (Z/l, v, MN), every NPa- open

sets are NPags-open sets.

Proof. Let (S,Q) be the NPa- open set in (U, V,MN). Then, (S,Q)° is NPa-closed
set in (U, V, MN ). Then by theorem , (S , Q)¢ is N'Pags-closed set, which implies
(5,Q) is NPags-open set in (U, V, MN). g

Remark 5.9. The converse of the above theorem is not true as seen in the example
4.22]

Theorem 5.10. In a neutrosophic binary topological space (U, V, MN), every NPags-

open sets are NP semi open sets.

Proof. Let (S,Q) be the NPags- open set in (U, V,MN). Then, (S,Q)¢ is NPags-
closed set in (U, V, MA). Then by theorem [4.17, (S, Q) is NP semi-closed set, which
implies (S, Q) is AP~ semi open set in (U, V, MN). g

Remark 5.11. The converse of the above theorem is not true as seen in the example

419

Theorem 5.12. A neutrosophic binary set (S’, Q) of a neutrosophic binary topological
space (U, V, MN) is NPags-open set if and only if (E,F) C NPa-int(S, Q) whenever
(E, F) is NP-semi closed in (U, V,MN) and (E,F) C (5,Q).

Proof. Necessary Part:

Let (S, Q) be a N'P-ags open set in U, V, MN).

Let (E, F) be a NP-ags closed set and also (E, F) C (S,Q). This implies, (E, F) is
NP-ags open set in (U, V, MN) and (S, Q)¢ C (E, F). Since, (S,Q)° is NP-ags closed
set, we have AN'P-acl(S, Q)¢ C (E, F)°. Hence, (E, F) C NP-aint(S, Q).
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Sufficient Part:

Let (B, F) C NP-aint(S, Q).

This implies, Nb—acl(S, Q)C C (E, F)C whenever (E, F)C is A'P-semi open. Therefore,
(5,Q)¢ is NP-ags closed set in (U, V,MN). Hence, (S,Q) is NP-ags open set in
U, V,MN). g

Theorem 5.13. Let (U, V, MN) be a Neutrosophic Binary Topological Space. Then for
every NP-ags open set (S, Q) m (U,V,MN) and for every Neutrosophic Binary set
(T, R) in U, V,MN), NPaint(5,Q) C (T, R) C (S,Q) = (T, R) is a NP-ags open
set in (U, V, MN).

Proof. By hypothesis, (S,Q)¢ C (T, R)* C (NPaint(S,Q))°. Let (T,R) C (P,V)
and (P,V) be a NP-semiopen set in (U, V, MN). Since (S,Q)° C (T, R)¢, we have
(5,Q)° C (P,V). But (S,Q)° is NP-ags closed. Therefore, NPacl((S,Q)°) C (P,V).
Also, (T, R)° C (NPaint(S,Q))° = NPacl((S, Q)°). That implies,
NPacl((T, R)¢) € NPacl((S,Q)°) C (P, V). Therefore, (T, R)® is NP-ags closed set in
(U, V,MN). Hence (T, R) is NP-ags open set in (U, V, MN). g

6. Conclusion

The Neutrosophic Binary ags closed and open sets were introduced in this article.
Also,its relationship with other sets in Neutrosophic Binary Topological Spaces were
analyzed. The characteristics of such sets are closely examined and studied with the
examples. In future, the decision making problems in real life will be analyzed using the

neutrosophic binary sets.
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