SPACE

Abstract

This article focuses on devising the
novel idea of framing a b-open set in
neutrosophic chaotic topological space. We
further devote this article to the study of the
properties posed by this newly developed
set suitable examples are provided as and
when required.

Keywords: neutrosophic  chaotic  set,
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neutrosophic chaotic open sets,

neutrosophic chaotic b-closed set.
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I. INTRODUCTION

Zadeh [12] introduced fuzzy sets in 1965, allowing elements to have varying degrees of
membership in the set. The real unit interval [0, 1] is where the membership degrees are
found. Developed by Atnassov [1] in 1983, the intuitionistic fuzzy set (IFS) permits both
membership and non-membership to the elements. In 1998, Smarandache [9] introduced the
neutrosophic set by adding a single extra component to the IFS set. The truth, indeterminacy,
and falsity membership functions are the three components of the neutrosophic set, in that
order. This neutrosophic set aids in the efficient handling of the ambiguous and inconsistent
data. P.ishwarya and K. Bagherathi introduced the concept of neutrosophic semi-open sets in
neutrosophic topological space in 2016[4]. The concept of neutrosophic pre-closed in
neutrosophic topological spaces and neutrosophic pre-open sets was introduced in 2017 by V.
Venkateswara Rao and Y. Srinivasa Rao [11]. In 2018 P. Evanzalin Ebenanjar et al[3]
introduced the concept of neutrosophic b-open sets in neutrosophic topological space The
concept of chaotic function in general metric space was introduced by R.L.Devaney[2]. It has
many applications in trafficforecasting, animation, computer graphics, medical field, image
processing, etc. T.Thrivikraman and P.B. Vinod Kumar[10] defined chaos and fractals in
general topological spaces. The idea of the fuzzy chaotic set was introduced by R.Malathi and
M.K. Uma[5] in 2018. In [6] we introduced the concept of neutrosophic chaotic continuous
functions. In this we extend the neutrosophic b-closed set in neutosophic chaotic topological
space.

Il. PRELIMINARIES

2.1 Definition [9] Let X be a universe. A Neutrosophic set (NV'S) A on X can be defined as
follows:

A= {<x,Ty(x),I4(x), F4y(x) >:x € X}
Where Ty , 1, F4: U = [0,1] and 0 < Ty (x) + Iy(x) + F, (x) < 3

Here,T4(x) is the degree of membership, I,(x) is the degree of inderminancyand F,(x) is
the degree of non-membership.

2.2 Definition [9] Let X be a non empty set, M = <x,M",M' MF> and V = <x,VT V' V> be
neutrosophic sets on X, and let {Ai : i€ J} be an arbitrary family of neutrosophic sets in X,
where M = <x,MT, M!, M7>

(i) MgeVifandonlyif M= VT M'= V!'and MT= VF
(i) M=VifandonlyifM=VandV = M.
(iiiy M=<x,MF1-M'MT>

(iv) MNV=<xM'AVT M'wW! MFvWwF>
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(v)  MuV=<x,M"WT M'AV! MFaVF>
(vi) UM = <x, VM{T, AM', AM{F>

(vii) NM;j = <x, AM;i", VM, vM{F>
(viii) M=V =M AV.
(ix) On=<x,0,1,1>; In =<x,1,0,0>.

2.3 Definition [8] A neutrosophic topology (VT for short) on a nonempty set X is a family t
of neutrosophic set in X satisfying the following axioms:

(i) On, INnE T
(if) G1NG2 € 1 for any G1,G2€ 1.
(i) UGi€ 1 for any arbitrary family {Gi :i€J} C 1.

In this case the pair (X, 1) is called a neutrosophic topological space (NTS for short) and any
neutrosophic set in 1 is called a neutrosophic open set(NOS for short) in X. The complement
A of a neutrosophic open set A is called a neutrosophic closed set (NCS for short) in X.

2.4 Definition [8] Let (X, 1) be a neutrosophic topological space and A = <X,AT, A" AF> be a
set in X. Then the closure and interior of A are defined by
Ncl(A) = n{K : K is a neutrosophic closed set in X and A & K},

Nint(A) = U{G : G is a neutrosophic open setin X and G & A}.

2.5 Definition[7] Let X be a nonempty set and f : X — X be any mapping. Let a be any
neutrosophic set in X. The neutrosophic orbit Of(a) of a under the mapping f is defined as
Om(a) = { a,f(a)f(a)..f(a)}, On(a) = { a f(a)f(a). .f(a)}  Or(a) =
{ a,f(a),P(a),.f'(a)} fora € Xandn e Z".

2.6 Definition[7] Let X be a nonempty set and let f : X— X be any mapping.

The neutrosophic orbit set of a under the mapping f is defined as NO#( a ) =
< a,0rr(a),0n(a),On(a)> for a € X, where Osr(a)= { a Afi(a) Af(a) A... AfY(a)}, On(a)=
{ a vi{(a) V() V... V' (@)}, Os(a)= { a Vii(a) Vf(a) V... vi'(a)}.

2.7 Definition[6] Let X be a nonempty set and let f : X — X be any mapping. Then a
neutrosophic set of X is called neutrosophic periodic set with respect to f if fo(Y) = Y, for
some n € Z*. smallest of these n is called neutrosophic periodic of X.

2.8 Definition [6] Let (X, T) be a neutrosophic topological space. Let f : X — X be any
mapping. The neutrosophic periodic set with respect to f which is in neutrosophic topology t
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is called neutrosophic periodic open set with respect to f. Its complement is called a
neutrosophic periodic closed set with respect to f.

2.9 Notation P = n{neutrosophic periodic open sets with respect to f }.

2.10 Definition [6] Let (X, 1) be a neutrosophic topological space and 2 € NF(X) (Where
NF(X) is a collection of all nonempty neutrosophic compact subsets of X). Let f: X — X be
any mapping. Then f is neutrosophic chaotic with respect to A if

(i) ¢l NOt (1) = 1,

(i) P is neutrosophic dense.

2.11 Example Let X ={a, b, c}. Define 7 = {0, 1, u1, uo, us, ua} where p, po,

Uz, ta . X — [0,1] are defined as p1 (a) =<a,0.4,0.3,0.6>, w1 (b) =<b,0.8,0.7,0.2>, u1 (c) =
<c,0.4,0.3,0.6>, u2 (a) = <a,0.4,0.3,0.6>, u2(b) =<b, 0.8,0.2,0.2>, u> (c) = <c,0.5,0.2,0.5> u3
(2)=<a,0.8,0.2,0.2>, u3 (b)=<b,0.8,0.7,0.2>, us (c)=<c,0.6,0.2,0.4>, us (2)=<a,0.9,0.2,0.1>, us
(b)=<a,0.8,0.7,0.2>, us (c)=<a,0.9,0.2,0.1>,

Let A: X — I be defined as A (a) =<a,0.3,0.2,0.7> (b) = <b,0.6,0.5,0.4> A(c) =<c, 0.3,0.2,0.7>.
Define f: X — X as f(a) = b, f(b) = ¢, f(c) = a. The neutrosophic orbit set of A under the
mapping f is defined as NOr (1) = A nf(A) N f2(1) n...= NOs (1)(a) = <a,0.3,0.2,0.7>, NO¢
(A)(b) = <b,0.6,0.5,0.4>, NOr (1)(c) =<c, 0.3,0.2,0.7>. Therefore cl(NOs (1)) = 1. Here P(a) =
<a,0.4,0.3,0.6>, P(b) =<b, 0.8,0.7,0.2> ,P(c) = <c,0.4,0.3,0.6> and cl (P) is neutrosophic
dense. Hence f is neutrosophic chaotic with respect to A.

2.12 Notation

(i) NC (1) = {f: X — X/ fis neutrosophic chaotic with respect to 1}.
(if) NCH(A) = {A€ NF(X) / NC(4) # ¢}.

2.13 Definition A neutrosophic topological space (X, t) is called a neutrosophic chaos space
if NCH (1) # ¢. If (X, 1) is neutrosophic chaos space then the element of the NCH(X) are
called chaotic sets in X.

I11. NEUTROSOPHIC CHAOTIC B-CLOSED SET IN NEUTROSOPHIC CHAOQOTIC
TOPOLOGICAL SPACE

3.1 Definition: Let (X, 1) be a neutrosophic (neu-) chaos space. Let € be the collection of
neu- chaotic sets in X satisfying the following conditions:

() Onc,AncE @,
(i) If Az, Az € € then AinAe €
(iii) If {Ajjel}c €, then U A; € €.
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Then € is called the neu- chaotic topological space in X. The triple (X, t, €) is called a neu-
chaotic topological space. The element of € are called neu- chaotic open sets. The
complement of neu- chaotic open set is called neu- chaotic closed set.

3.2 Example: Let X = {a, b, c}. Define t = {0, 1, u1, po, uz, pa} where uz, po, us, g4 : X —
[0,1] are such that u1 (a) =<a,0.4,0.3,0.6>, u1 (b) =<b,0.8,0.7,0.2>, u1 (c) = <c,0.4,0.3,0.6>, w2
(a) = <a,0.4,0.3,0.6>, u2(b) =<b, 0.8,0.2,0.2>, u> (c) = <c,0.5,0.2,0.5> u3 (a)=<a,0.8,0.2,0.2>,
uz (b)=<b,0.8,0.7,0.2>, u3 (c)=<c,0.6,0.2,0.4>, us (2)=<a,0.9,0.2,0.1>, us (b)=<a,0.8,0.7,0.2>,
pa (€)=<a,0.9,0.2,0.1>.Let € = {0,1, p1, p2, us}.Clearly (X,T, €) is called neu- chaotic
topological space.

3.3 Definition: Let (X, T, €) be neu- chaotic topological space and A=<Xx, Ta,la,Fa> be neu-
chaotic set in X. then the neu- chaotic interior and neu- chaotic closure are defined by

i) intne(A)=U{M/Misa NCOSinX and M < A},

ii) cInc(A)=N{N/Nisa NCCSinX and A € N}.

Note that for any neu- chaotic set A in (X, T, €) , we have clnc(A%)=(intnc(A))¢ and intnc
(A%)=(cInc (A))".

It can be also shown that cinc(A) is NCCS and intnc(A) is NVOS in X.
a) A is NCCSin X if and only if cInc(A)=A.
b) Ais NCOS in X if and only if intnc(A)=A.

3.4 Proposition: Let A be any neu- chaotic set in X. Then

i) intnc(Inc-A) = Inc-(cinc(A)) and

i) clnc(Inc-A) = Inc-(intnc(A))

Proof:

i) By definition cInc(A) = N{N/Nis a NCCS in X and A < N}.

Inc-(CInc(A)) = Inc-N{N /N is a NCCS in X and A < N}
=U{lyc —N/Nisa NCCSinX and A € N}
=U{M/MisaNCOSinX and M € 1y, — A}
= intnc(Inc-A)

i) The proof is similar to (i).
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3.5 Proposition: Let (X, t, €) be neu- chaotic topological space and A, B be neu-chaotic sets
in X. Then the following properties hold:
a) intnc(A) €A
b) A c cInc(A)
c) A< B =intnc(A) S intne(B)
d) A< B = cInc(A) S cine(B)
e) intnc(intne(A))=intnc(A)
f) cInc(Cinc(A))=cInc(A)
g) intnc(A N B) = intnc(A) N intne(B)
h) cInc(A U B) = cInc(A) U clne(B)
i) intne(Ine) = Inc

j) cInc(One) = One

Proof:

(@),(c) and (i) are obvious, (e) follows from (a) g) From intne(ANB) € (A) and intnc(ANB)
c (B) we obtain intnc(A N B) € intnc(A) N intne(B). On the other hand, from the facts
intnc(A) € A and intne(B) € B = intnc(A) N intne(B) € A N B and intnc(A) N intne(B) € ©
we see that intnc(A) N intne(B) € intnc(ANB), for which we obtain the required result.

(@)-(j) They can be easily deduced from (a)-(i).

3.6 Definition. Let A be a neu- chaotic set of a neu- chaotic topological space. Then A is said
to be neu- chaotic pre open [NCPO]set of X if there exists a neu- chaotic open set NCO such
that NCO < A = NCO(clInc(A)).

3.7 Definition: A neu- chaotic set M=<x, Twm,Im,Fm> in neutrosophic chaotic topological

space (X, 1, €) is said to be

i) A neu- chaotic pre- open set if Mcintnc (Clne (M)) and neu- chaotic pre-closed set if
CInc(intne(M)) < M.

i) A neu- chaotic a-open set if M c intnc(cInc(Nint(M))) and neu- chaotic a-closed set if
cInc(intne(cine(M))) < M.

iii) neu- chaotic semi-open set M < cInc(intne(M)) and neu- chaotic semi-closed set if
intne(Cine(M)) = M.

iIV) neu- chaotic b-open set if M c intnc(CInc(M)) L cIne(intne(M)) and neu- chaotic b-closed

set intnc(Cine(M)) M clne(intne(M)) <€ M.
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V) a neu- chaotic B-open set, if M c clnc(intnc(cine(M))) and neu- chaotic B-closed set if
intnc(Cinc(intnc(M))) < M.

vi) neu- chaotic regular open set if M =intnc(cInc(AM)) and neu- chaotic regular closed set,
if M = cInc(intnc(M)).

3.8 Definition Let (X, t, €) be a neu- chaotic topological space and M=<x, Twm,Im,Fm> be a
NCS in X. The neu- chaotic b interior of A and denoted by bintnc(M) is defined to be the
union of all neu- chaotic b-open sets of X which are contained in M. The intersection of all
neu- chaotic b-closed sets containing M is called the neu- b-closure of M and is denoted by
bcinc(M).

i) bintne(M) = U{U/Uis a NCbOS in X and U < M},

ii) bclne(M)= N{N/Nisa NCbCSinX and M < N}.

3.9 Theorem In a neu- chaotic topological space X

1) An arbitrary union of neu- chaotic b-open sets is a neu- chaotic b-open set.
i) An arbitrary intersection of neu- chaotic b-cosed sets is a neu- chaotic b-closed set.

Proof:

i) Let{M,} be a collection of neu- chaotic b-cosed sets. Then for each a, M, <
clyc(intye(My)) U intye(clyc(M,)).Now

U Mg U (clye(intyc(Mg)) U intye(clyc(Ma))) € clyc(intyc(U M) U
intyc(clye(U My)). Thus U M, is a neu- chaotic b-open set.
i) Similarly by taking complements.

3.10 Theorem.

i) Every neu- chaotic open set in the neu- chaotic topological space in X is neu- chaotic
pre-open set in X.

i) Every neu- chaotic pre-open set in the neu- chaotic topological spaces (X, t, €) is neu-
chaotic b-open set in (X, 1, €).

iii) Every neu- chaotic semi-open set in the neu- chaotic topological spaces (X, 1, €) is neu-
chaotic b-open set in (X, 1, €).

iv) Every neu- chaotic « -open set in the neu- chaotic topological spaces (X, t, €) is neu-

chaotic b-open set in (X, 1, €).
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v) Every neu- chaotic regular-open set in the neu- chaotic topological spaces (X, t, €) is
neu- chaotic b-open set in (X, 1, €).
vi) Every neu- chaotic S -open set in the neu- chaotic topological spaces (X, t, €) is neu-

chaotic b-open set in (X, 1, €).
Proof:

i) Consider M be neu- chaotic open set in neu- chaotic topological space. Then
M=intnc(M).Clearly M < cInc(M) taking interior on both sides we get intne(M) <
intnc(CInc(M)). Since M=intnc(M), M cintne(cinc(M)). A is a neu- chaotic pre-open set
in X.

i) Assune M be neu- chaotic pre-open set in a neu- chaotic topological space. Then M c
intnc(cInc(M)) which implies M < intnc(Cinc(M)) U intne(M) < intne (Cine (M)) U clne

(intnc M). Hence M is a neu- chaotic b-closed sets.

iii) Consider M be neu- chaotic semi-open set in a neu- chaotic topological space. Then M c
CInc(intne(M)) which implies M < clnc(intne(M)) U intne(M) < cIne(intnc(M)) w

intnc(cInc(M)). Hence M is a neu- chaotic b-closed sets.

iv) v) and vi) Proof is obvious from above Definition.

3.11 Remark. The converse of above theorem need not be true as shown by the following
examples

3.12 Example Let X={x1,x2}. Define f: X — X as f(x1)=xz, f(x2)=x1. Let € = {Op¢, Inc, U1,
u2} be neu- chaotic topology on X. Here p1 (X) =<(x1,0.5,0.6,0.4)( x2,0.3,0.2,0.5)>, u2 (X) =
<(x1,0.5,0.6,0.4)( x2,0.3,0.2,0.5)> . Define A=<(x1,0.5,0.4,0.3)( x2,0.2,0.1,0.5)> Then the set
A is neu- chaotic b-open set but not neu- chaotic regular open set. Since A =
CInc(intnc(A))=1nc#A.

3.13 Example. Let X={x}. Define f: X — X as f(x)=x. Let € = {Oyc, 1nc, 11, U2} be neu-
chaotic topology on X. Here u1 (X) =<x,0.3,0.5,0.8>, u2 (x) = <x,0.4,0.6,0.7>. Let € =
{Onc, Inc, 11, 42} be neu- chaotic topology on X. A={<x,0.1, 0.3, 0.5>}. Then the set A is
neu- chaotic b- open set A < clnc(intnc(A)) wintne(Cinc(A)) < Ine. but not neu- chaotic semi-
open set. Since AZ clnc (intnc(A))ZL0nc.
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3.14 Example. Let X={x}. Define f: X — X as f(x)=x. Let € = {Oyc, 1nc, 11, U2} be neu-
chaotic topology on X. Here u1 (X) =<x,0.5,0.6,0.5>, u> (x) = <x,0.4,0.7,0.8>. Let € =
{Onc, Inc, 11, U2} be neu- chaotic topology on X. A={<x,0.4, 0.4, 0.5>}.Then the set A is
neu- chaotic b- open set but not neu- pre- open set. Since AZintnc(N clne (A))%<0.5, 0.6,
0.5>

3.15 Example. Let X={x}. Define f: X — X as f(x)=x. Let € = {Oy¢, Inc, U1, 42} be neu-
chaotic topology on X. Here ui (X) =<x,0.5,0.6,0.5>, u> (x) = <x,0.4,0.7,0.8>. Let € =
{Onc, Inc, 11, U2} be neu- chaotic topology on X. A={<x,0.4, 0.4, 0.5>}.Then the set A is
neu- chaotic b- open set but not neu- a- open set. Since AZintnc(N clne (intne (A)))€<0.5,
0.6, 0.5>

3.12 Example Let X={x1,x2}. Define f: X — X as f(x1)=xz, f(x2)=x1. Let € = {Op¢, Inc, U1,
u2} be neu- chaotic topology on X. Here 1 (X) =<(x1,0.5,0.6,0.5)( x2,0.3,0.2,0.5)>, u2 (X) =
<(xX1,0.4,0.8,0.5)( %2,0.2,0.3,0.6)> . Define A=<(x1,0.5,0.4,0.6)( X2,0.5,0.8,0.9)> Then the set
A is neu- chaotic S-open set but not neu- chaotic b-open set. Since A € clnc(intnc(A))w
intnc(CInc(A)) € <(x1,0.4,0.7,0.8)( x2,0.4,0.5,0.6)>.

3.11 Remark. The diagrammatic representation of above theorem.

Neutosophic chaotic J -

/ open set
Neutosophic chaotic \ T \
pre -open set / Neutosophic chaotic semi-

open set

Neutosophic chaotic open

\, /L r

Neutrosophic chaotic & -open
set

Neutosophic chaofic regular -
open set

3.15 Theorem: Let A be a neu- chaotic set in neu- chaotic topological space. then

Neutosophicchaotic b- open
set

i) sclnc(A) = AU intne (cInc(A)) and
sintnc(A) = AN clne (intne (A))

ii) pcInc(A) = A U clne (intne (A)) and
pintnc(A) =A N intne (Cinc(A)).
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Proof:
i) scInc(A)2 intne (Cinc(scinc(A)) 2 intne (Cinc(A)).

A U scInc(A) = scinc(A) 2 A U intne (Cinc(A)).
So Auintne (Cinc(A))E seinc(A) e (1)

Also Ac scinc(A)
intne (CInc(A))E intne (Clne(scine(A)) € scinc(A).
AU intne (CInc(A)) € scInc(A) U AS scnc(A) e 2)

From (1) and (2), scInc(A) = AU intnc (CInc(A)).
sintnc(A) = A N clne (intnc(A)) can be proved by taking the complement of scinc(A) = Au
intnc (CInc(A)). This proves (i).

The proof for (ii) is analogous.

3.16 Theorem: Let A be a neu- chaotic set in neu-chaotic topological space. then

i) bcInc(A) =scInc(A) N peinc(A)

ii)  bintnc(A) = sintnc(A) N pintnc(A)

Proof: Since bclnc(A) is a neu- chaotic b-closed set.

We have bcInc(A) 2 intne(cinc(beinc(A)) N clnc(intne(belne(A)) 2 intne(cinc(A)) N
cInc(intnc(A)) and also belnc(A) 2 Auintne(Cine(A)) N clne(intnc(A))= scinc(A) N peinc(A).
The reverse inclusion is clear. Therefore bintnc(A) = sintnc(A) N pintnc(A).

Analogously (ii) can be proved.

3.17 Theorem: Let A be a neu- chaotic set in neu- chaotic topological space. Then

(1) scInc(sintnc(A)) = sintnc(A) U intne(Cine(intnc(A)))
(i) sintnc(scinc(A)) = scinc(A) N clnc(intne(cinc(A)))

Proof: We have sclnc(sintnc(A)) = sintnc(A) U intnc(CInc(sintne(A))) = sintnc(A) U intne
(cInc[A Nclne (intnc(A)]) < sintnc(A) U intne [Clnc(A) N cine (Cne (intnc(A)))] = sintuc(A)
U intne [CIne (intne (A))]
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To establish the opposite inclusion we observe that,
scInc (sintne (A)) = sintnc(A) U intne(Cine(sintnc(A)) 2 sintnc(A) U - intne(Cine(intne (A))).

Therefore we have sclnc(sintnc(A)) = sintnc(A) U intne(cInc(intnc(A))).
This proves (i).

The proof for (ii) is analogous.
3.18 Theorem Let A be a neu- chaotic set in neu-chaotic topological space. Then
1) pcInc(pintnc(A)) = pintnc(A) U cine(intnc(A))

i) pintnc(pcinc(A)) = pcinc(A) N intnc(Cinc(A))

Proof: We have pclnc(pintnc(A)) = pintnc(A) U clnc(intnc(pintnc(A))) = pintne (A) U
Cinc(intne [A N intnc(cine (A))] = pintnc(A) U cine[intne(A) N intne(intne(cine(A)))] =
pintnc(A) U clne (intnc(A))

To establish the opposite inclusion we observe that,

pcinc(pintnc(A)) = pintnc(A) U intnc(cIne(pintnc(A)) 2 pintnc(A) U intnc(Cine(intnc(A))).
Therefore we have pcinc(pintnc(A)) = pintnc(A) U cine(intnc(A))

This proves (i).

Analogously (ii) can be proved.

3.19 Theorem Let (X, 1, €) be a neu- chaotic topological space. If A is a neu- chaotic open
set and B is a neu- chaotic b- open set in X. Then ANB is a neu- chaotic b- open set in X.

Proof: Let A be a neu- chaotic open set and B is a neu- chaotic b- open set.
Now, M= ANB = intnc(A) N bintnc(A) € bintnc(A) N bintnc(A)= bintnc(A N B)= bintnc(M)

(i.e) MC bintne(M). But bintne(M) € M. Hence, M= bintnc(M). (i.e) M= ANB is a neu-
chaotic b- open set.

3.20 Theorem Let (X, t, €) be a neu-chaotic topological space. If A is a neu- chaotic a-
open set and B is a neu- chaotic b- open set in X. Then ANB is a neu- chaotic b- open set in
X.

Proof: Let A be a neu- chaotic C- open set and B is a neu- chaotic b- open set.

Now, M= ANB = aintnc(A) N bintne(A) € bintne(A) N bintne(A)= bintne(A N B)=
bintnc(M)

(i.e) M bintne(M). But bintne(M) € M. Hence, M= bintnc(M). (i.e) M= ANB is a neu-
chaotic b- open set.
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3.21 Theorem If A be a subset of a space (X, 1, €), then bintnc(bcnc(A))= belnc(bintnc(A)).

Proof: LetA be a subset of a space (X, 1, € ), Now, bintnc(bclnc(A))=sintnc(bcinc(A))U
pintnc(bclnc(A)) = belne(sintnc(A))U pintnc(beine(A)) = sclnc(Sintnc(A))U pintnc(pcinc(A))

And belne(bintnc(A))=beinc(sintne (A) U pintnc(A)) = belne(sintnc(A))U belne(pintnc(A)) =
sCInc(sintnc(A))U pintnc(peInc(A)) e )

Hence from (1) and (2) we get bintnc(bclnc(A))= belnc(bintnc(A)).
Hence the theorem.
IV. CONCLUSION

By introducing the aforementioned definitions into topological spaces that are chaotic and
neutrosophic. By making this new idea more general, we can increase its reach. This would
create new research opportunities within the current neutrosophic topological framework.
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