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Abstract

The main idea of this paper is to introduce neutrosophic binary αgs-neighborhood points and neutrosophic
binary αgs interior and closure operators. Furthermore, some of its properties are contemplated.
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1 Introduction

Topology between two sets is said to be the binary topology as it is the binary structure from X to Y which
is defined to be the ordered pairs (A,B) where A ⊆ X and B ⊆ Y . This binary topology was initiated
by S.N.Jothi and P.Thangavelu6 in 2011. The concept of neutrosophic sets was presented by Smarandache8

which is a generalisation of intuitionistic fuzzy sets. Using this sets, A.A.Salama10 in 2012 introduced the
neutrosophic topological spaces. The neutrosophic set contains the degree of membership, the degree of in-
determinancy and the degree of non-membership of each components of X . In continuation, by combining
these topologies, S.S.Surekha, J.Elekiah and G.Sindhu11 in 2022 formulated neutrosophic binary topological
spaces. Again, in 2022, S.S.Surekha and G.Sindhu12 defined Nb-αgs closed sets in neutrosophic binary topo-
logical spaces. In this paper, we have introduced a new concept called neutrosophic binary αgs-neighborhood
points and discussed some of its properties. Also, we discussed about the neutrosophic binary αgs interior and
closure operators and proved some theorems which is analyzed using the examples.

2 Preliminaries

Definition 2.1. 11 A Neutrosophic binary topology from X to Y is a binary structure MN ⊆ P (X) × P (Y )
that satisfies the following conditions:

1. (0X , 0Y ) ∈ MN and (1X , 1Y ) ∈ MN .

2. (A1 ∩A2, B1 ∩B2) ∈ MN whenever (A1, B1) ∈ MN and (A2, B2) ∈ MN .

3. If (Aα, Bα)α∈A is a family of members of MN , then (∪α∈AAα,∪α∈ABα) ∈ MN .
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The triplet (X,Y,MN ) is called Neutrosophic Binary Topological space. The members of MN are called the
neutrosophic binary open sets and the complement of neutrosophic binary open sets are called the neutrosophic
binary closed sets in the binary topological space (X,Y,MN ).

Definition 2.2. 11 (0X , 0Y ) can be defined as
(01) 0X = {< x, 0, 0, 1 >: x ∈ X}, 0Y = {< y, 0, 0, 1 >: y ∈ Y }
(02) 0X = {< x, 0, 1, 1 >: x ∈ X}, 0Y = {< y, 0, 1, 1 >: y ∈ Y }
(03) 0X = {< x, 0, 1, 0 >: x ∈ X}, 0Y = {< y, 0, 1, 0 >: y ∈ Y }
(04) 0X = {< x, 0, 0, 1 >: x ∈ X}, 0Y = {< y, 0, 0, 0 >: y ∈ Y }

(1X , 1Y ) can be defined as
(11) 1X = {< x, 1, 0, 0 >: x ∈ X}, 1Y = {< y, 1, 0, 0 >: y ∈ Y }
(12) 1X = {< x, 1, 0, 1 >: x ∈ X}, 1Y = {< y, 1, 0, 1 >: y ∈ Y }
(13) 1X = {< x, 1, 1, 0 >: x ∈ X}, 1Y = {< y, 1, 1, 0 >: y ∈ Y }
(14) 1X = {< x, 1, 1, 1 >: x ∈ X}, 1Y = {< y, 1, 1, 1 >: y ∈ Y }

Definition 2.3. 11 Let (A,B) = {< µA, σA, γA >,< µB , σB , γB >} be a neutrosophic binary set on
(X,Y,MN ), then the complement of the set C(A,B) may be defined as

(C1) C(A,B) ={x,< 1− µA(x), σA(x), 1− γA(x) >: x ∈ X,

< y, 1− µB(y), σB(y), 1− γB(y) >: y ∈ Y }
(C2) C(A,B) ={x,< γA(x), σA(x), µA(x) >: x ∈ X,

< y, γB(y), σB(y), µB(y) >: y ∈ Y }
(C3) C(A,B) ={x,< γA(x), 1− σA(x), µA(x) >: x ∈ X,

< y, γB(y), 1− σB(y), µB(y) >: y ∈ Y }

Definition 2.4. 11 Let (A,B) and (C,D) be two neutrosophic binary sets which is in the form
(A,B) = {< µA, σA, γA >,< µB , σB , γB >} and
(C,D) = {< µC , σC , γC >,< µD, σD, γD >}.
Then (A,B) ⊆ (C,D) can be defined as

1. (A,B) ⊆ (C,D) ⇐⇒ µA(x) ≤ µC(x), σA(x) ≤ σC(x), γA(x) ≥ γC(x)∀x ∈ X
µB(y) ≤ µD(y), σB(y) ≤ σD(y), γB(y) ≥ γD(y)∀y ∈ Y

2. (A,B) ⊆ (C,D) ⇐⇒ µA(x) ≤ µC(x), σA(x) ≥ σC(x), γA(x) ≥ γC(x)∀x ∈ X
µB(y) ≤ µD(y), σB(y) ≥ σD(y), γB(y) ≥ γD(y)∀y ∈ Y

Definition 2.5. 11 Let (A,B) and (C,D) be two neutrosophic binary sets which is in the form
(A,B) = {< µA, σA, γA >,< µB , σB , γB >} and
(C,D) = {< µC , σC , γC >,< µD, σD, γD >}.
(1) (A,B) ∩ (C,D) can be defined as

(A,B) ∩ (C,D) = { < x, µA(x) ∧ µC(x), σA(x) ∧ σC(x), γA(x) ∨ γC(x) >

< y, µB(y) ∧ µD(y), σB(y) ∧ σD(y), γB(y) ∨ γD(y) >}

(A,B) ∩ (C,D) = { < x, µA(x) ∧ µC(x), σA(x) ∨ σC(x), γA(x) ∨ γC(x) >

< y, µB(y) ∧ µD(y), σB(y) ∨ σD(y), γB(y) ∨ γD(y) >}

(2) (A,B) ∪ (C,D) can be defined as

(A,B) ∪ (C,D) = { < x, µA(x) ∨ µC(x), σA(x) ∨ σC(x), γA(x) ∧ γC(x) >

< y, µB(y) ∨ µD(y), σB(y) ∨ σD(y), γB(y) ∧ γD(y) >}

(A,B) ∩ (C,D) = { < x, µA(x) ∨ µC(x), σA(x) ∧ σC(x), γA(x) ∧ γC(x) >

< y, µB(y) ∨ µD(y), σB(y) ∧ σD(y), γB(y) ∧ γD(y) >}
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Definition 2.6. 11 Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Then,
(A,B)1

⋆
N = ∩{Aα : (Aα, Bα) is neutrosophic binary closed and (A,B) ⊆ (Aα, Bα)}

(A,B)2
⋆
N = ∩{Bα : (Aα, Bα) is neutrosophic binary closed and (A,B) ⊆ (Aα, Bα)}.

The ordered pair ((A,B)1
⋆
N , (A,B)2

⋆
N ) is called the neutrosophic binary closure of (A,B).

Definition 2.7. 11 Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Then,
(A,B)1

0
N = ∪{Aα : (Aα, Bα) is neutrosophic binary open and (Aα, Bα) ⊆ (A,B)}

(A,B)2
0
N = ∪{Bα : (Aα, Bα) is neutrosophic binary open and (Aα, Bα) ⊆ (A,B)}.

The ordered pair ((A,B)1
0
N , (A,B)2

0
N ) is called the neutrosophic binary interior of (A,B).

Definition 2.8. 12 Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Then (A,B) is called

1. Neutrosophic binary α open if (A,B) ⊆ Nbint(Nbcl(Nbint(A,B))).

2. Neutrosophic binary semiopen if (A,B) ⊆ Nbcl(Nbint(A,B)).

Definition 2.9. 12 Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Then,
(A,B)1

⋆
N = ∩{Aα : (Aα, Bα) is neutrosophic binary α closed and (A,B) ⊆ (Aα, Bα)}

(A,B)2
⋆
N = ∩{Bα : (Aα, Bα) is neutrosophic binary α closed and (A,B) ⊆ (Aα, Bα)}.

The ordered pair ((A,B)1
⋆
N , (A,B)2

⋆
N ) is called the neutrosophic binary α closure of (A,B) and is denoted

by Nbαcl(A,B).

Definition 2.10. 12 Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Let (A,B) ⊆ (X,Y ).
Then (A,B) is called a Neutrosophic Binary α generalised semiclosed set (shortly Nbαgs-closed set) if
Nbαcl(A,B) ⊆ (U, V ) whenever (U, V ) is Neutrosophic Binary Semiopen.

Definition 2.11. 4 Let x be a point of a topological space (X, τ). A set U ⊆ X is called an α-neighborhood
of x in X if there exists an α-open set A containing x and A ⊆ U .

3 Neutrosophic Binary αgs neighbourhoods

Definition 3.1. Let (X,Y,MN ) be a neutrosophic binary topological space. Let MN (X) be the set of all
neutrosophic binary sets over X and MN (Y ) be the set of all neutrosophic binary sets over Y . A neutrosophic
binary set

(S, T ) = {< x, T (x), I(x), F (x) >: x ∈ X,< y, T (y), I(y), F (y) >: y ∈ Y }

is called the binary point if and only if for any element (P,Q) ∈ (X,Y ),
T (P ) = α1;T (Q) = α2

I(P ) = β1; I(Q) = β2; for(P,Q) = (X,Y )

F (P ) = γ1;F (Q) = γ2


T (P ) = 0;T (Q) = 0

I(P ) = 1; I(Q) = 1; for(P,Q) ̸= (X,Y )

F (P ) = 1;F (Q) = 1

The neutrosophic binary point

(S, T ) = {< x, T (x), I(x), F (x) >: x ∈ X,< y, T (y), I(y), F (y) >: y ∈ Y }

will be denoted by (Sx
α1,β1,γ1

, T y
α2,β2,γ2

) or (S < x, α1, β1, γ1 >, T < y, α2, β2, γ2 >) or simply
(xα1,β1,γ1

, yα2,β2,γ2
). For the neutrosophic binary point (xα1,β1,γ1

, yα2,β2,γ2
), (x, y) is said to be the binary

support. The complement of the neutrosophic binary point is denoted as (xα1,β1,γ1
, yα2,β2,γ2

)c.

Definition 3.2. Let (X,Y,MN ) be a neutrosophic binary topological space. Let (A,B) be the neutrosophic
binary subset of the Neutrosophic Binary Topological sapce. The subset (A,B) is called as neutrosophic
binary αgs- neighborhood of a neutrosophic binary point (xα1,β1,γ1

, yα2,β2,γ2
) if and only if there exists an

neutrosophic binary αgs open set (C,D) such that (xα1,β1,γ1
, yα2,β2,γ2

) ∈ (C,D) ⊆ (A,B).

Definition 3.3. The neutrosophic binary neighborhood (A,B) of the neutrosophic binary point
(xα1,β1,γ1

, yα2,β2,γ2
) is said to be neutrosophic binary αgs- neighborhood of (xα1,β1,γ1

, yα2,β2,γ2
) if (A,B)

is a neutrosophic binary αgs open set.
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Definition 3.4. The family consisting of all the neutrosophic binary αgs-neighborhoods of neutrosophic bi-
nary point (xα1,β1,γ1

, yα2,β2,γ2
) is called the system of neutrosophic binary αgs-neigborhoods. The family is

denoted by Nb(xα1,β1,γ1
, yα2,β2,γ2

).

Proposition 3.5. A neutrosophic binary set (A,B) in a neutrosophic binary topological space (X,Y,MN ) is
said to be neutrosophic binary αgs-open if and only if it is a neutrosophic binary αgs-neighborhood of each
of its neutrosophic binary points.

Proof. Let (X,Y,MN ) be a neutrosophic binary topological space. Let (A,B) be a subset of Neutrosophic
Binary Topological Space. Suppose (A,B) is neutrosophic binary αgs-open set. Then for every neutrosophic
binary point (xα1,β1,γ1 , yα2,β2,γ2) ∈ (A,B) ⊆ (A,B). This implies that, (A,B) is a neutrosophic binary
αgs-neighborhood of (xα1,β1,γ1

, yα2,β2,γ2
). Thus, (A,B) is a neutrosophic binary αgs-neighborhood of each

of its neutrosophic binary points.
Conversely, suppose that (A,B) is a neutrosophic binary αgs- neighborhood of each of its neutrosophic binary
points.
If (A,B) = (0X , 0Y ). Then, obviously (A,B) is a neutrosophic binary αgs open set.
If (A,B) ̸= (0X , 0Y ). Then for each (xα1,β1,γ1 , yα2,β2,γ2) ∈ (A,B), there exists an neutrosophic binary
αgs-open set (C,D) such that (xα1,β1,γ1

, yα2,β2,γ2
) ∈ (C,D) ⊆ (A,B).

Obviously, (A,B) = ∪(C(xα1,β1,γ1
), D(yα2,β2,γ2

)).
Hence, (A,B) is a neutrosophic binary αgs-open set.

Proposition 3.6. Two neutrosophic binary topologies on the same set are identical if and only if they admit
the same neutrosophic bianry αgs-neighborhoods.

Proof. The neccesary part is obvious.
Sufficient part: Let (X,Y,MN1

) and (X,Y,MN2
) be two neutrosophic binary topological spaces having the

same neutrosophic binary αgs-neighborhoods of the neutrosophic binary points over (X,Y ). Now,
let (A,B) be the neutrosophic binary αgs-open set of (X,Y,MN1).
⇐⇒ (A,B) is a neutrosophic binary αgs-neighborhood of its neutrosophic binary points in (X,Y,MN1).
⇐⇒ (A,B) is a neutrosophic binary αgs-neighborhood of its neutrosophic binary points in (X,Y,MN2

).
⇐⇒ (A,B) is a neutrosophic binary αgs-open set in (X,Y,MN2

).
Therefore, MN1

= MN2
.

3.1 Properties of a neutrosophic binary αgs-neighborhoods

Let (X,Y,MN ) be a neutrosophic binary topological space and let (x, y) ∈ (X,Y ). If MN (xα1,β1,γ1 , yα2,β2,γ2)
be the collection of all neutrosophic binary αgs-neighborhoods of the neutrosophic binary point (xα1,β1,γ1 , yα2,β2,γ2),
then

1. MN (xα1,β1,γ1
, yα2,β2,γ2

) ̸= 0 for every neutrosophic binary point (xα1,β1,γ1
, yα2,β2,γ2

) ∈ MN (X,Y ).

2. (A,B) ∈ MN (xα1,β1,γ1 , yα2,β2,γ2) =⇒ (xα1,β1,γ1 , yα2,β2,γ2) ∈ (A,B).

3. (A,B) ∈ MN (xα1,β1,γ1
, yα2,β2,γ2

) and (A,B) ⊆ (C,D) =⇒ (C,D) ∈ MN (xα1,β1,γ1
, yα2,β2,γ2

).

4. (A,B) ∈ MN (xα1,β1,γ1
, yα2,β2,γ2

),then there exists (C,D) ∈ MN (xα1,β1,γ1
, yα2,β2,γ2

) such that
(C,D) ⊆ (A,B) and (C,D) ∈ MN (x

′

α
1
′ ,β

1
′ ,γ

1
′ , yα2

′ ,β
2
′ ,γ

2
′ ) for all (x

′

α
1
′ ,β

1
′ ,γ

1
′ , yα2

′ ,β
2
′ ,γ

2
′ ) ∈

(C,D)

Proof. 1. Since (X,Y ) is an neutrosophic binary αgs-open set, it is a neutrosophic binary αgs neigh-
borhood of every neutrosophic binary point (xα1,β1,γ1

, yα2,β2,γ2
). Thus there exists atleast one neutro-

sophic binary αgs-neighborhood for every neutrosophic binary point (xα1,β1,γ1 , yα2,β2,γ2). Therefore,
MN (xα1,β1,γ1 , yα2,β2,γ2) ̸= 0 for every neutrosophic binary point (xα1,β1,γ1 , yα2,β2,γ2) ∈ MN (X,Y ).

https://doi.org/10.54216/IJNS.190127
Received: March 16, 2022 Accepted: September 23, 2022

309



International Journal of Neutrosophic Science (IJNS) Vol. 19, No. 01, PP. 306-313, 2022

2. Let (A,B) ∈ MN (xα1,β1,γ1
, yα2,β2,γ2

).
=⇒ (A,B) is a neutrosophic binary αgs-neighborhood of (xα1,β1,γ1

, yα2,β2,γ2
).

=⇒ (xα1,β1,γ1
, yα2,β2,γ2

) ∈ (A,B).

3. Let (A,B) ∈ MN (xα1,β1,γ1 , yα2,β2,γ2).
=⇒ (A,B) is a neutrosophic binary αgs-neighborhood of (xα1,β1,γ1 , yα2,β2,γ2).
=⇒ there exists an neutrosophic binary αgs-open set (A1, B1) such that (xα1,β1,γ1

, yα2,β2,γ2
) ∈

(A1, B1) ⊆ (A,B).
Since, (A,B) ⊆ (C,D),
=⇒ there exists an neutrosophic binary αgs-open set (A1, B1) such that (xα1,β1,γ1

, yα2,β2,γ2
) ∈

(A1, B1) ⊆ (C,D).
=⇒ (C,D) is a neutrosophic binary αgs-neighborhood of (xα1,β1,γ1 , yα2,β2,γ2).
=⇒ (C,D) ∈ MN (xα1,β1,γ1

, yα2,β2,γ2
).

4. Let (A,B) ∈ MN (xα1,β1,γ1
, yα2,β2,γ2

). Then, there exists an neutrosophic binary αgs-open (C,D)
such that (xα1,β1,γ1 , yα2,β2,γ2) ∈ (C,D) ⊆ (A,B). Since, (C,D) is a neutrosophic binary αgs-open
set and since (xα1,β1,γ1 , yα2,β2,γ2) ∈ (C,D) ⊆ (C,D), we have (C,D) ∈ MN (xα1,β1,γ1 , yα2,β2,γ2)
and also (A,B) ⊆ (C,D). Further, since (C,D) is a neutrosophic binary αgs-open set, (C,D) is a
neutrosophic binary αgs-neighborhood of each of its neutrosophic binary points. Therefore, (C,D) ∈
MN (x

′

α
1
′ ,β

1
′ ,γ

1
′ , yα2

′ ,β
2
′ ,γ

2
′ ) for all (x

′

α
1
′ ,β

1
′ ,γ

1
′ , yα2

′ ,β
2
′ ,γ

2
′ ) ∈ (C,D).

4 Neutrosophic binary αgs interior of a set

Definition 4.1. A neutrosophic binary point (xα1,β1,γ1
, yα2,β2,γ2

) in a neutrosophic binary topological space
(X,Y,MN ) is said to be neutrosophic binary αgs-interior point of (A,B) if and only if there exists an
neutrosophic binary αgs-open set (U, V ) in (X,Y ) such that (U, V ) ⊆ (A,B).

Definition 4.2. Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Then,

(A,B)
10N
αgs = ∪{Aα : (Aα, Bα) is neutrosophic binary αgs-open and (Aα, Bα) ⊆ (A,B)}

(A,B)
20N
αgs = ∪{Bα : (Aα, Bα) is neutrosophic binary αgs-open and (Aα, Bα) ⊆ (A,B)}.

The ordered pair ((A,B)1
0
N , (A,B)2

0
N ) is called the neutrosophic binary αgs interior of (A,B).

Remark 4.3. The set of all neutrosophic binary αgs-interior points of (A,B) ⊆ (X,Y ) is said to be the
neutrosophic binary αgs-interior of (A,B). Equivalently, the union of all neutrosophic binary αgs-open
sets contained in (A,B) is called the neutrosophic binary αgs-interior of (A,B) and is denoted by Nbαgs-
int(A,B).
The union of all neutrosophic binary αgs-open set in a Neutrosopic Binary Topological Space (X,Y,MN ) is
neutrosophic binary αgs-open. This implies that the Nbαgs-int(A,B) is the neutrosophic binary αgs-open
set.

Remark 4.4. Since by theorem 5.312, every neutrosophic binary open set is neutrosophic binary αgs-open
set, it follows that every interior point of (A,B) ⊆ (X,Y ) is a neutrosophic binary αgs-interior point of
(A,B). Therefore, Nb-int(A,B) ⊆ Nbαgs-int(A,B). But the converse is not true as shown by the following
example.

Example 4.5. Let X = {a, b} and Y = {c, d}. The neutrosophic binary topological space is given by
MN = {(0X , 0Y ), (1X , 1Y ), (V1,W1), (V2,W2)} where,
(V1,W1) = {< x, (0.4, 0.5, 0.5), (0.3, 0.5, 0.6) >,< y, (0.3, 0.5, 0.5), (0.4, 0.5, 0.7) >} and
(V2,W2) = {< x, (0.3, 0.5, 0.6), (0.2, 0.5, 0.7) >,< y, (0.2, 0.5, 0.6), (0.3, 0.5, 0.7) >}.
Let (A,B) = {< x, (0.8, 0.5, 0.1), (0.8, 0.5, 0.1) >,< y, (0.7, 0.5, 0.2), (0.6, 0.5, 0.1) >}.
Here Nb-int(A,B) = {< x, (0.4, 0.5, 0.5), (0.3, 0.5, 0.6) >,< y, (0.3, 0.5, 0.5), (0.4, 0.5, 0.7) >} and
Nbαgs-int(A,B) = {< x, (0.2, 0.5, 0.9), (0.2, 0.5, 0.9) >,< y, (0.3, 0.5, 0.8), (0.4, 0.5, 0.9) >}, which
implies that Nbαgs-int(A,B) ̸⊆ Nb-int(A,B).
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Remark 4.6. Let (X,Y,MN ) be a neutrosophic binary topological space. The subset (A,B) is said to be
neutrosophic bianry αgs-open if and only if (A,B) = Nbαgs-int(A,B).

Proposition 4.7. Suppose (A,B) ⊆ (C,D) ⊆ (X,Y ) and (X,Y,MN ) is a neutrosophic binary topological
space. Then,

(i) Nbαgs-int(0X , 0Y ) = (0X , 0Y )
Nbαgs-int(1X , 1Y ) = (1X , 1Y )

(ii) Nbαgs-int(A,B) ⊆ (A,B)

(iii) (A,B)
10N
αgs ⊆ (C,D)

10N
αgs

(iv) (A,B)
20N
αgs ⊆ (C,D)

20N
αgs

(v) Nbαgs-int(A,B) ⊆ Nbαgs-int(C,D)

(vi) Nbαgs-int(Nbαgs-int(A,B)) = Nbαgs-int(A,B)

Proof. (i) and (ii) are obvious.

(iii) (A,B)
10N
αgs = ∪{Aα : (Aα, Bα) is neutrosophic binaryαgs-open and (Aα, Bα) ⊆ (A,B)}

⊆ ∪{Aα : (Aα, Bα) is neutrosophic binaryαgs-open and (Aα, Bα) ⊆ (C,D)}

= (C,D)
10N
αgs.

Similarly, (iv) also holds.

(v) Nbαgs− int(A,B) = ((A,B)
10N
αgs, (A,B)

20N
αgs)

⊆ ((C,D)
10N
αgs, (C,D)

20N
αgs)

= Nbαgs− int(C,D).

(vi) It follows from the remark 4.6.

5 Neutrosophic binary αgs closure of a set

Definition 5.1. Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Let (A,B) ⊆ (X,Y ). The
intersection of all the neutrosophic binary αgs-closed sets in (X,Y ) which contains (A,B) is called the
neutrosophic binary αgs-closure of (A,B).

Definition 5.2. Let (X,Y,MN ) be a Neutrosophic Binary Topological Space. Then,
(A,B)

1⋆N
αgs = ∩{Aα : (Aα, Bα) is neutrosophic binary αgs-closed and (A,B) ⊆ (Aα, Bα)}

(A,B)
2⋆N
αgs = ∩{Bα : (Aα, Bα) is neutrosophic binary αgs-closed and (A,B) ⊆ (Aα, Bα)}

The ordered pair ((A,B)1
⋆
N , (A,B)2

⋆
N ) is called the neutrosophic binary αgs-closure of (A,B) and it is

denoted by Nbαgs-cl(A,B).

Remark 5.3. Obviously, Nbαgs-cl(A,B) is the neutrosophic binary αgs-closed set and every neutrosophic
binary closed set is neutrosophic binary αgs-closed set. It is clear that Nbαgs-cl(A,B) ⊆ Nb-cl(A,B). The
converse is not true.
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Example 5.4. Let E1 = {a1, a2, a3} and E2 = {b1, b2, b3} be the universe of the neutrosophic binary topo-
logical space (X,Y,MN ) = {(0X , 0Y ), (1X , 1Y ), (A1, A2), (B1, B2), (C1, C2), (D1, D2)}. Here

(A1, A2) = { < E1, (0.4, 0.5, 0.2), (0.3, 0.5, 0.1), (0.9, 0.6, 0.8) >,

< E2, (0.2, 0.5, 0.5), (0.1, 0.5, 0.2), (0.6, 0.5, 0.8) >}
(B1, B2) = { < E1, (0.5, 0.6, 0.2), (0.4, 0.5, 0.1), (0.7, 0.6, 0.7) >,

< E2, (0.3, 0.5, 0.4), (0.3, 0.5, 0.1), (0.7, 0.5, 0.6) >}
(C1, C2) = { < E1, (0.5, 0.5, 0.2), (0.4, 0.5, 0.1), (0.9, 0.6, 0.7) >,

< E2, (0.3, 0.5, 0.4), (0.3, 0.5, 0.1), (0.7, 0.5, 0.6) >}
(D1, D2) = { < E1, (0.4, 0.6, 0.2), (0.3, 0.5, 0.1), (0.7, 0.6, 0.8) >,

< E2, (0.2, 0.5, 0.5), (0.1, 0.5, 0.2), (0.6, 0.5, 0.8) >}

(A,B) = { < E1, (0.4, 0.5, 0.2), (0.3, 0.5, 0.1), (0.9, 0.4, 0.8) >,

< E2, (0.2, 0.5, 0.5), (0.1, 0.5, 0.2), (0.6, 0.5, 0.8) >}

be the Nbαgs-closed sets in (X,Y,MN ). Here,

Nbαgs− cl(A,B) = { < E1, (0.4, 0.5, 0.2), (0.3, 0.5, 0.1), (0.9, 0.4, 0.8) >,

< E2, (0.2, 0.5, 0.5), (0.1, 0.5, 0.2), (0.6, 0.5, 0.8) >}

and

Nbcl(A,B) = { < E1, (0.5, 0.5, 0.2), (0.4, 0.5, 0.1), (0.7, 0.4, 0.7) >,

< (0.3, 0.5, 0.4), (0.3, 0.5, 0.1), (0.7, 0.5, 0.6) >}

Clearly, Nb-cl(A,B) ̸⊆ Nbαgs-cl(A,B).

Remark 5.5. Let (X,Y,MN ) be a neutrosophic binary topological space. The subset (A,B) is said to be
neutrosophic binary αgs-closed if and only if (A,B) = Nbαgs-cl(A,B).

Proposition 5.6. Suppose (A,B) ⊆ (C,D) ⊆ (X,Y ) and (X,Y,MN ) is a neutrosophic binary topological
space. Then,

(i) Nbαgs-cl(0X , 0Y ) = (0X , 0Y )
Nbαgs-cl(1X , 1Y ) = (1X , 1Y )

(ii) (A,B) ⊆ Nbαgs-cl(A,B)

(iii) (A,B)
1⋆N
αgs ⊆ (C,D)

1⋆N
αgs

(iv) (A,B)
2⋆N
αgs ⊆ (C,D)

2⋆N
αgs

(v) Nbαgs-cl(A,B) ⊆ Nbαgs-cl(C,D)

(vi) Nbαgs-cl(Nbαgs-cl(A,B)) = Nbαgs-cl(A,B)

Proof. (i) and (ii) are obvious.

(iii) (A,B)
1⋆N
αgs = ∩{Aα : (Aα, Bα) is neutrosophic binaryαgs-closed and (A,B) ⊆ (Aα, Bα)}

⊆ ∩{Bα : (Aα, Bα) is neutrosophic binaryαgs-closed and (C,D) ⊆ (Aα, Bα)}

= (C,D)
1⋆N
αgs.

Similarly, (iv) also holds.

(v) Nbαgs− cl(A,B) = ((A,B)
1⋆N
αgs, (A,B)

2⋆N
αgs)

⊆ ((C,D)
1⋆N
αgs, (C,D)

2⋆N
αgs)

= Nbαgs− cl(C,D).

(vi) It follows from the remark 5.5.
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6 Conclusion

Neutrosophic Binary αgs neighborhood points and neutrosphic binary αgs interior and closure operators were
introduced in this paper. The properties are thoroughly analyzed and verified using the examples. Thus the
concept of neutrosophic αgs neighborhood points and neutrosphic binary αgs interior and closure operators
has been formulated. In future, more operators like neutrosphic binary αgs border, neutrosphic binary αgs
frontier and neutrosphic binary αgs exterior will be defined.
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