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Abstract

In this paper, we have introduced the idea on neutrosophic bitopological space and studied its properties with
models. All we have defined a few definitions of neutrosophic interior, closure and limit likewise we have

studied its properties.
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Introduction

In 1995 neutrosophic set has been proposed by F. Smarandache as another part of philosophy dealing with
ancient roots, origin, nature and extent of neutralities as well as their interactions with different ideational
spectra. The expression "neutron-sophy" signifies information on unbiased contemplations with regular
represents the main distinction between fluffy set and intuitionistic fluffy set. In 1965, L. A. Zadeh defined the
idea of membership function and discovered the fluffy set. Zadeh explained the idea of uncertainty. In 1989, K.
T. Atanassov generalized the ideas of fluffy set and introduced the level of non-membership as an independent
part and proposed the intuitionistic fluffy set. After the introduction of fluffy sets, a few explores were directed

on the generalizations of the notions of fluffy set. After the generalization of fluffy sets, numerous analysts have

Copyright@ijarets.org Page 60


http://www.ijarets.org/

International Journal of Advanced Research in Engineering Technology and Science ISSN 2349-2819

www.ijarets.org Volume-8, Issue-9 September — 2021 Email- editor@ijarets.org

applied generalization of fluffy set hypothesis in many parts of science and innovation. Chang introduced fluffy
topology. Coker (1997) defined the notion of intuitionistic fluffy topological spaces. In 1963, J.C. Kely defined
the investigation of Bitopological spaces. A. Kandil et al discussed on fluffy bitopological spaces. Lee et al.
discussed on certain properties of Intuitionistic Fluffy Bitopological Spaces. Presently a day numerous scientists
have studied topology on neutrosophic sets, for example, Lupianez and Salama. Abdel-Baset et al. discussed on
Hybride plitogenic decision-making approach with quality function sending for selecting inventory network
sustainability metrics. As of late Abdel-Baset et al. studied on Novel plithogenic TOPSIS-CRITIC model for
sustainable store network risk the executives. In this paper, we introduce the idea of Netrosophic Bitopological
Spaces. Then, we introduce the ideas of neutrosophic interior set, neutrosophic closure put down and
neutrosophic limit set. Additionally, we have discussed a few propositions connected with neutrosophic interior

set, neutrosophic closure put down and neutrosophic limit set.

Basic Concepts

Definition 2.1 [20] A neutrosophic set A on the universe of discourse X is defined as

A={<xuy 04 Y4 > x€X)

Where p, 04 ¥a:X —]07,1%[and 0" = p, + g4+ ya < 3%, p, represents degrees of
membership function, g,is the degree of indeterminacy and y, is the degree of non-membership
function.

Let ={<x,ps 04 Va>:xeX | and B = {< x,up 0g, ys >: xe X } be two neutrosophic sets on X.
Then
i. Neutrosophic subset: A<B if uy < pg , 04 = 0o and y, = yp, That is A is neutrosophic
subset of B

ii. Neutrosophic equality: If A <B and A =B then A=B

iii. Neutrosophic intersection : AAB = {< x,uy Apy, 04 Vay, yaV yg > xe X}

iv. Neutrosophic union: AVB ={< x, sy Vs, 04 Aoy, Ya N yp >: xe X}

v. Neutrosophic complement: A= {< x, ys, 1 =04, pg >: x€ X}

vi. Neutrosophic universal set: 1y = {<x, 1, 0, 0 >: xe X }

vii.Neutrosophicempty set: 0y = {<x, 0, 1, 1 >: xe X |
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Theorem 2.1 [20] Let A and B be two neutrosophic sets on X then
i. AVA=A and AAA=A
ii. AvB=BvA and AAB=BAA
fii. AvOy=Aand Av1=1y
iv. AA0y=0y and AA 1=A
v. AV (BvC)=(AvB) vC and A A (BAC)= (AAB) AC
vi. (AS)=A
Theorem 2.2 [20] Let A and B be two neutrosophic sets on X then De Morgan’s law is valid.
L [Via AIEJ’]C =Nier A[_c
i, [Aier A= Vies Aif

Definition 2.2 [7] Neutrosophic topological spaces
Let 7 be a collection of all neutrosophic subsets on X. Then 7 is called a neutrosophic topology
in X if the following conditions hold

i. 0y and 1y is belong to 7.

ii. Union of any number of neutrosophic sets in 7 is again belong to 7.

iii. Intersection of any two neutrosophic set in 7 is belong to 7.

Then the pair (X, 7) is called neutrosophic topology on X.

Definition 2.3

Let (X, 1) be a neutrosophic topological space over X and An is neutrosophic subset on X. Then, at that point,
the neutrosophic interior of An is the union of all neutrosophic open subsets of A. Obviously neutrosophic

interior of An is the biggest neutrosophic open set over X which containing A.

Definition 2.4

Let (X, 1) be a neutrosophic topological space over X and An is neutrosophic subset on X. Then, the
neutrosophic closure of An is the intersection of all neutrosophic shut super sets of A. Obviously neutrosophic

closure of An is the littlest neutrosophic shut set over X which contains A.
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Main Results

Definition 3.1

A system (X, 1;,7;) consisting of a set X with two neutrosophic topologies 1; and 1; on X is called
Neutrosophic Bitopological space. Throughout in this paper the indices i,j take the value € {1, 2}
and i # j.

Example 3.1

Let X={ab} and A = {< q,0.5,0.5,0.5 >,< b,0.4,0.4,0.4 >},
B={<a06,0606><503,0303>},C={<a060606><5020202>}
D={<a070707><b04,04,04 >}. Then 7, = {0y, 1y, A, BLAAB, AV B} and 1, = {0y, 1y,
C, D,CAD,CvV D}then (X, 1,, 7,) is neutrosophic bitopological space

Definition 3.2
Let (X, 7, 7;) be a neutroscopic bitopological space. Then for a set A = {< x,p;;, 0y, yij > xe X},
neutrosophic ( 7;, 7;)- N-interior of A is the union of all ( 7;, t;)-N-open sets of X contained in A and

is defined as follows
(7 7;)-N-Int(A) = {< x,V, V,;.Juf}-. A ,iﬂ,ja,-j—. A ,If\,;_ Yij =i xeX}

Note : Here y;; represents degrees of membership function, g;; is the degree of indeterminacy and
¥ij is the degree of non-membership function of a neutrosophic set and i is interrelated with
neutrosophic topology 1; and j is interrelated with neutrosophic topologie 1; when we discussed
on ( 1;, T;)-N-Int(A).

Example 3.2
Let X={a, b} and A ={< a,0.5,05,05 >,< b,04,04,04 >}, B ={< a,0.6,0.6,0.6 >, <
b,03,03,03>},C={<a,06,06,06 ><5020202 >}, D={<a07,07,07 > <

b,0.4,0.4,0.4 >}. Then 7, = {0y, 1y, 4, B,AAB,AVB} and 1, = {Oy, 1, C, D,C AD,C Vv D} then
(X, T1, T2) is neutrosophic bitopological space

LetQ ={<a,0.6,04,04 >,<b,03,0.3,04 >}

T5-N-Int (Q) =0y and 7,-N-Int (0,) =0,

Hence ( 1,, 7,)-N-Int{Q)= 0,

Theorem 3.1
Let (X, 1;, 7; ) be neutrosophic bitopological space then
i (1, 17)-N-Int(0x) = 0y, ( 75, 7;)-N-Int(1y) = 1x
ii. (7, 7j)-N-Int{4)< A,
iii. A is neutroscopic open set if and only if A=( 1;, 7;)-N-Int(4)
iv. (7, 7;)-N-Int [( 73, 7;)-N-Int(4)] = A
v. As<B implies ( t;, 7;)-N-Int(A)=( 1;, 7;)-N-Int(B)
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vi. (73 1;)-N-Int(A)WV ( 7, 7;)-N-Int(B) < ( 73, 7;)-N-Int(AVE)
vii.( 7;, 7;)-N-Int(A A B) = ( 7, 7;)-N-Int(A) A ( 73, 77)-N-Int(B).

Proof of the theorems are straightforward.

Remark 3.1: (1, 7;)-N-Int(A)=( 1;, 7;)-N-Int(A) when i= j. For this we cite an example.
Example 3.3

Let X={a, b} and 4 ={<a,0.5,0.6,0.7 >, < b,0.4,0.5,0.6 >},
B={<a,06,06,07><b,06,04,05 >}, C ={<a,06,06,07 ><b03,0203>},D={<
a,0.7,0.6,0.7 >,< b,0.7,0.2,0.3 >}. Then 1, = {0y, 1y, A, B,AAB,AVB}and 1, = { Oy, 1y, C,
D,CAD,Cv D} then (X, 14, T2) is neutrosophic bitopological space.

Let P — {< a,0.8,0.4,0.5 >,< b,0.7,0.1,0.2 >}

Then 1,-N-Int(P) =D and ( 1y, 72)-N-Int(P) = B.

Now 1;-N-Int(P) =B and ( 12, 11)-N-Int(P) = C.

Hence the result that is ( 7y, 72 )-N-Int(A)=2(( 12, T,)-N-Int(A).

Conclusion

In this work we have redefined the definition of Bitopological space with the assistance of netrosophic set. Then
we have investigated the properties of interior, closure and limit of neutrosophic bitopological spaces. Trust our
work will help in additional investigation of neutrosophic generalized shut sets in neutrosophiv bitopological
space. This might lead a fresh start for additional exploration on the investigation of generalized shut sets in
neutrosophic bitopological space associated with digraph and directed diagrams. This may likewise prompt the

new properties of separation axioms on neutrosophic bitopological space.
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