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Abstract: Fuzzy topology has long been celebrated for its ability to address real-world
challenges in areas such as information systems and decision making. However, with
ongoing technological advancements and the increasing complexity of practical require-
ments, the focus has gradually shifted toward neutrosophic topology, a broader and more
inclusive framework than fuzzy topology. While neutrosophic topology is primarily rooted
in neutrosophic open sets, other related families, including neutrosophic pre-open sets,
neutrosophic semi-open sets, and neutrosophic beta-open sets, have also proven instru-
mental in driving progress in this field. This study introduces neutrosophic -open sets as
a significant enhancement to the current theoretical framework. In addition, we propose a
novel category of separation axioms, termed neutrosophic é-separation axioms, which are
derived from the concept of neutrosophic J-open sets. Moreover, we explore the interplay
between these separation properties and their characteristics within subspaces. Our find-
ings confirm that neutrosophic d-separation axioms are reliably upheld in neutrosophic
regular open subspaces.

Keywords: neutrosophic J-open set; neutrosophic d-interior point; neutrosophic J-separation
axioms; neutrosophic J-continuous

MSC: 54A05; 54A40; 54A10; 54C08

1. Introduction

Fuzzy and soft sets, as in [1-5], have long been recognized as a valuable tool for
reducing vagueness in data analysis, enabling decision makers to develop more precise
methods that classical mathematics cannot achieve. However, the growing complexities of
human life have rendered this concept insufficient, prompting intellectuals and researchers
to devise various advanced mathematical approaches for data analysis.

In this context, Smarandache revolutionized the classical concept of fuzzy sets by in-
troducing neutrosophic sets in his seminal work [6]. The concept of neutrosophic topology
was later pioneered by Salama and Alblowi [7]. Since then, various scholars, including
Acikgoz and Esenbel, have made substantial contributions to advancing the theory of
neutrosophic sets and exploring their practical applications across multiple disciplines, as
detailed in [8-20]. Moreover, as discussed in [21-32], this theory has emerged as a crucial
component of scientific research in fields such as communication, engineering, educa-
tion, epidemiology, pharmacy, medicine, e-learning, banking, marketing, and geography,
profoundly impacting and reshaping numerous aspects of human activity.

In this paper, we introduce the notions of neutrosophic d-closure and neutrosophic
d-interior for a neutrosophic set within a neutrosophic topological space. Building on
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these definitions, we develop a framework for separation axioms within neutrosophic
é-topological spaces, ensuring their logical consistency and alignment with the concept of
neutrosophic §-compactness. To achieve this, we define a novel category of separation ax-
ioms, referred to as neutrosophic J-separation axioms, based on the concept of neutrosophic
6-open sets. Additionally, we investigate the interplay between these separation properties
and subspaces, showing that neutrosophic d-separation axioms are hereditary in neutro-
sophic regular open subspaces. Interestingly, these axioms exhibit unique characteristics
compared to those found in general topology, adding further depth to their study.

2. Preliminaries

In this section, we provide the fundamental definitions associated with neutrosophic
set theory.

Definition 1 ([6]). A neutrosophic set E within the universal set U is described as

E = {(u, Ve(u), Ye(u), Wg(u)) s u € U},

where V, Y, W : U — 70,17 [, and 0 < Vg(u) + Yg(u) + Wg(u) <37,

From a scientific perspective, the membership, indeterminacy, and non-membership functions
of a neutrosophic set take values from real standard or non-standard subsets of | ~0,1"[. However,
these subsets can sometimes be impractical for real-life applications, such as those in economics and
engineering. To address this issue, we focus on neutrosophic sets whose membership, indeterminacy,
and non-membership functions take values within the closed interval [0, 1].

Definition 2 ([33]). Let U be a nonempty set. When m, n, and p are real standard or non-standard
subsets of | =0, 17|, the neutrosophic set i, is defined as a neutrosophic point in U, defined as

N (m,n,}?)/ lfM:u'
) ={ 00 e

For uj € U, it is known as the support of tim,n,p, where m stands for the degree of membership,
n stands for the degree of indeterminacy, and p stands for the degree of non-membership of vy, n,p.

Definition 3 ([7]). Consider a neutrosophic set E defined on the universe set U. The complement of
E, denoted by E°, is expressed as

E€ = {{u,Wg(u),1—Yg(u), Ve(u)) : u € U}.
It is clear that [E€|© = E.

Definition 4 ([7]). Suppose that E and F are two neutrosophic sets over the universal set U. E is said
to be a neutrosophic subset of F if, for every u € U, the following conditions hold: Vg (u) < Vp(u),
Ye(u) < Yp(u), and Wg(u) > W (u). This is denoted by E C F. Additionally, E is considered
neutrosophic equal to F if E C F and F C E. This is represented by E = F.

Definition 5 ([7]). Assume that Wy and W, are two neutrosophic sets defined on the universal set
U. Their union, denoted by Wy U Wy = W, is defined as

Wz = {{u, Viny (1), Yy, (1), Wi, (u) s € U) },
where

Vi (uy = max{ Vi, (u), Vi, () },
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Y, (u) = max{ Yy, (), Y, (1) },

Winy (u) = min{ Wy, .y, Wi, (1) }.

Definition 6 ([7]). Assume that Wy and W, are two neutrosophic sets defined on the universal set
U. Their intersection, denoted by Wy N Wy = Wy, is defined as follows:

Wy = {(u, Vi, (1), Yw, (1), Wi, (u) 1 u € U)},

where

Vi, () = min{ Viy, (), Vi, (1) },

YW4(M) = mln{YW1 (u)/ YWZ (u)}’

WW4(u) = maX{le(u)/ W, (u)}.

Definition 7 ([7]). A neutrosophic set W over the universal set U is considered a null neutrosophic
set if for every u € U, Viy(u) =0, Yy (u) = 0, and Wy (1) = 1. It is represented as 0.

Definition 8 ([7]). A neutrosophic set W on the universal set U is said to be an absolute neutro-
sophic set if for every u € U, Viy(u) =1, Yy (u) = 1, and Wy (u) = 0. This is denoted as 1;. It
is evident that 0f; = 1y and 1{; = Oy.

Definition 9 ([7]). Assume NS(U) to be the collection of all neutrosophic sets defined on the set
U, and let o C NS(U). Then, o is said to form a neutrosophic topology on U if the following
conditions are met:

(1)  Both Oy and 1y are elements of o;
(2)  The union of any finite or infinite number of neutrosophic soft sets in o is contained within o;
(3)  The intersection of a finite number of neutrosophic soft sets in o belongs to 0.

Thus, (U, 0) is referred to as a neutrosophic topological space on U. Every element of o is
called a neutrosophic open set [7].

Definition 10 ([7]). Assume that (U,0) is a neutrosophic topological space on U and W is
a neutrosophic set defined on U. Then, W is called a neutrosophic closed set if and only if its
complement is a neutrosophic open set.

Definition 11 ([8]). A neutrosophic point iy, p is referred to as neutrosophic quasi-coincident
(or neutrosophic q-coincident for short) with W, symbolized as wm,n,p g W, if and only if wy,pu p is
not contained within W. If uy,  p is not neutrosophic quasi-coincident with W, it is expressed as
Um,n,p 17 W.

Definition 12 ([8]). A neutrosophic set W in a neutrosophic topological space (U, o) is called a
neutrosophic q-neighborhood of a neutrosophic point y, n p if and only if there exists a neutrosophic
open set Z such that wmn,p q Z is contained in W.

Definition 13 ([8]). A neutrosophic set Z is considered neutrosophic quasi-coincident (or neutro-
sophic g-coincident for short) with W, denoted by Z q W, if and only if Z is not contained within
We. If Z is not neutrosophic quasi-coincident with W, it is denoted as Z § W.
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Definition 14 ([11]). A neutrosophic point um,y,p is referred to as a neutrosophic interior point
of a neutrosophic set W if and only if there exists a neutrosophic open q-neighborhood Z of um,n,p
such that Z is contained in W. The collection of all neutrosophic interior points of W is called the
neutrosophic interior of W, denoted by W°.

Definition 15 ([8]). A neutrosophic point uy,y,p is considered a neutrosophic cluster point of a
neutrosophic set W if and only if every neutrosophic open g-neighborhood Z of um,u,p is q-coincident
with W. The collection of all neutrosophic cluster points of W is referred to as the neutrosophic
closure of W and is denoted by W.

Definition 16 ([8]). Assume that r is a function from U to Q, and let F be a neutrosophic set in Q
with membership function Vi (y), indeterminacy function Yr(v), and non-membership function
WE (v). The inverse image of F under r, denoted by r—'(F), is a neutrosophic subset of U with its
membership function, indeterminacy function, and non-membership function defined as follows:

Vi) (u) = Ve(r(u)), Y15y (u) = Ye(r(u)), and W, ) (u) = We(r(u)) for every u € U.

On the other hand, suppose that E is a neutrosophic set in U with a membership
function Vg (u), indeterminacy function Yg (1), and non-membership function Wg(u). The
image of E under the function r, denoted as r(E), is a neutrosophic subset of Q whose
membership function, indeterminacy function, and non-membership function are defined

as follows:
{ SUPzer1( {VE z2)},  if r1(v) is not empty,
if r~1(v) is empty,
_ { SUPzer-1 v){YE( z)},  if r (o) is not empty,
if r~1(v) is empty,
{ infoep1( {WE( )} if r~1(v) is not empty,
if r~1(v) is empty,
for each v in Q, where 1 (v) = u : r(u) = v, correspondingly.

3. Some Definitions

The current part presents a series of new definitions that form the basis for the discus-
sions in the subsequent sections.

Definition 17. A neutrosophic set W in a neutrosophic topological space (U, ) is said to be
neutrosphic reqular open if and only if W = (W)°.

Definition 18. A neutrosophic point uy,,,p is said to be a neutrosophic é-cluster point of a
neutrosophic set E if and only if every neutrosophic regular open g-neighborhood T of uy,yu,p is
g-coincident with E. The set of all neutrosophic é-cluster points of E is called the neutrosophic
d-closure of E and is denoted by E.

Remark 1. For any neutrosophic set E in a neutrosophic topological space (U, o), the 6-closure of
E is represented as follows: Es = ({T:ECT, U € o}

Definition 19. A neutrosophic set E is said to be a neutrosophic é-neighborhood of a neutrosophic
point uy,y,p if and only if there exists a neutrosophic regular open g-neighborhood N of ty, ,,p such
that N C E.
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Definition 20. A neutrosophic set E is considered neutrosophic 6-closed if and only if E = E;. The
complement of a neutrosophic é-closed set is referred to as a neutrosophic é-open set.

As a 5-open set is the complement of a d-closed set, Z is 6-open if and only if Z = (Z)3.
Additionally, it is known that ((E°)$)° = Es. A neutrosophic set E is considered neutrosophic
d-open in a neutrosophic topological space U if and only if, for every neutrosophic point uy, n,p, such
that umn,pqE, E is a neutrosophic 6-neighborhood of um,n,p.

It can be easily demonstrated that E C Es C Eg for any neutrosophic set E in a neutrosophic
topological space U. On the other hand, for a neutrosophic open set E in a neutrosophic topological
space (U, o), we have E C Es. Furthermore, it is evident that every reqular open set is d-open, and
every d-open set is open.

In any neutrosophic topological space (U, ), the set Es is a neutrosophic 5-closed set for any
neutrosophic set E. In other words, (E;) s = Es.

Definition 21. A function f : X — Y is called neutrosophic 5-continuous (abbreviated as n. J.c.)
if, for every neutrosophic point iy, n,p in X and any regular open g-neighborhood V of f(um,u,p) in
Y, there exists a regular open q-neighborhood U of iy, n,p such that f(U) is contained in V.

Remark 2. A function r : U — Q is considered neutrosophic 5-continuous if, for every neutro-
sophic 5-open set T in Q, the preimage r~*(T) is neutrosophic 6-open in U. Thus, the composition
of two neutrosophic 6-continuous functions remains neutrosophic d-continuous.

Definition 22. Suppose r : U — Q is a neutrosophic mapping.

(1) r is neutrosophic 5-open if, for every neutrosophic é-open set E in U, the image r(E) is
neutrosophic d-open in Q.

(2)  ris considered neutrosophic d-closed if, for every neutrosophic d-closed set F in U, the image
r(F) is neutrosophic é-closed in Q.

Theorem 1. Given thatr : (U, o) — (Q, 9) is neutrosophic -continuous, the following conditions
are interchangeable.

(@) r(Es) € (r(E))s-

) (r1(E)); € r(Ey).

(c)  Given any neutrosophic 5-closed set E in Q, the preimage r—'(E) is neutrosophic é-closed in U.
(d)  Given any neutrosophic 5-open set E in Q, the preimage r— (E) is neutrosophic 6-open in U.

Definition 23. Assume that (U, o) is a neutrosophic topological space and 1 is a neutrosophic
set in (U, o). Define U = {NNn : N is a neutrosophip subset in (U,c)}. The collection
ol = {NNy: N € o} is referred to as the neutrosophic n-topology induced by o over 1. The
pair (n,0M) is called the subspace. The elements of ol are known as neutrosophic open sets in the
subspace 7. A set N € U" is said to be neutrosophic closed in  when n NN € o'l.

Definition 24. Consider um,,p as a neutrosophic point within 1, denoted by wynp € 1. A set
H € U" is called a neutrosophic neighborhood of uy,n,p in the subspace 1 whenever there exists a
T € o' such that upy,,,p belongs to T and T is contained within H.

Theorem 2. Consider T € U". The set U is a member of o'l if and only if T functions as a
neutrosophic neighborhood of every point uy, ,,p that lies in T within 1.

Definition 25. Consider N € U'. The interior of N in the subspace v is defined as the largest
neutrosophic open set in i that is contained within N. In other words, N'° = sup{T : T C N, T € o"}.
In a similar manner, the closure of N in v is defined as the smallest closed set in 11 that contains N. More
precisely, Ny = inf{n NT°: NCynNT, Teol}.
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Definition 26. Consider E € U" and uy,,p, € U. The point y, n p is described as g-coincident
with E in the subspace n when m + Vg(u) > Vy(u) or n+ Ye(u) > Yy (u) or p+ Wg(u) <
Wy, (u). This relationship is denoted as uy,u,pq"E.

Definition 27. Consider uy,n,p € 17. A set H € U" is called a neutrosophic q-neighborhood of
Um,n,p i 1] Whenever there exists a T € o' such that uy,,,,q"T and T C H.

Remark 3. Consider T € U'. The set T belongs to o'l if and only if T serves as a q-neighborhood
of every wm,u,p satisfying up,u,pq" T in 1.

Remark 4. Consider (U,0) as a neutrosophic topological space and (1, 0") as a neutrosophic
subspace.

(1)  Given that E € U", it follows that E° C E'°.
(2)  In the case of any neutrosophic subset E € U", E° is contained in E° C ET° N #°.
(3) Given that y € o and E € U", it follows that E° = E"°.

4. Neutrosophic /-Separation Axioms

In this section, we introduce new separation axioms by utilizing the concept of neu-
trosophic J-open sets. Regarding neutrosophic disjointness, we know that 771 N7, = Oy
implies #1412, but the converse does not necessarily hold. Based on this principle, we now
define a new set of neutrosophic J-separation axioms.

Definition 28. A neutrosophic topological space U is called neutrosophic § — Ty whenever, for any
pair of neutrosophic points ju,u,p and ky s+ with distinct supports in U, there exists a neutrosophic
o-open set T such that jynpy C T C kf’,s,t ork,st CT C jﬁm,p.

The separation axiom defined here differs from the neutrosophic Ty axiom, as demonstrated in
the following example.

1 fo<u<u 1 if0<u<u 0 if0<u<u

. ’ YTLX(“) = . ’ WToc(u) = .
0 ifa<u<l 0 ifa<u<l 1 ifa<u<l

Vr, (u) =
Consider o = {0y, 1y} U{Tx : « € (0,1)}. It is clear that o forms a neutrosophic topology

on U, and the set of all neutrosophic 6-open sets in (U,0) is {0y, 11 }. Therefore, for any two
distinct neutrosophic points in (U, o), there exists a neutrosophic open subset of U that contains
one point but not the other. As a result, (U, o) is neutrosophic Ty, but it is not neutrosophic 5 — Tj.

Theorem 3. Given that v : U — Q is injective and neutrosophic é-continuous, and that Q is
neutrosophic & — Ty, it follows that U must also be neutrosophic § — Ty.

Proof. Consider two points ji; »,p and ks ¢ in U with distinct supports. Since r is injective,
7(jmu,p) and r(k; s ) are two neutrosophic points with different supports in Q. Given that
Q is neutrosophic é — Ty, there exists a neutrosophic d-open set T, such that 7(jy,ip) C
T C (r(krst))C or r(krst) € T C (r(jmnp))S- Therefore, we have ju,np, € r~1(T) C ks
orkysy C r Y(T) C Jimn,p- Moreover, since r is neutrosophic J-continuous, r~Y(T) is a

neutrosophic §-open set. Hence, U is neutrosophic 6 — Tp. O

Definition 29. In the case of a neutrosophic topological space U, it is termed neutrosophic 6 — Ty
whenever, for any two neutrosophic points ju n,p and ky s with distinct supports in U, there exist
two neutrosophic 6-open sets Ty and Ty such that ju,,,, € T1 C kﬁ/s,t and ky sy C 1) C jfn,n,p,

It is evident that every neutrosophic J — T space is also neutrosophic 6 — Tp.
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Example 1. Let U = {s,t} and T = {t,,1-p | p € [0,1]} U {0y, 1y}, where t, 1, is
the neutrosophic point with membership value p, indeterminacy value p, and non-membership
value 1 — p at the support t. Then, clearly o is a neutrosophic topology and all elements in ¢ are
neutrosophic regular open, so they are neutrosophic 5-open. Take any two neutrosophic points
A, m1—m and by, 1, where r and p are nonzero. Then, there is a neutrosophic 5-open set b, , 1,
such that by ,1-p S bpp1-p C (Amm1—m)¢, and 1x is an only neutrosophic 5-open set with
Amma—m C 1y. Clearly, for any p, 1y ¢ (bp,p1—p). Hence (U, o) is neutrosophic 6 — To, but it
is not neutrosophic & — T1.

Theorem 4. A space U is neutrosophic 6 — Ty if and only if every crisp neutrosophic point in U is
neutrosophic é-closed.

Proof. Consider U as a neutrosophic 6 — Ty space. For a crisp neutrosophic point jy; n,p
in U, we aim to show that j, , ,, is neutrosophic J-open. Choose a neutrosophic point
krst € jmnp with a different support from jy,n,p. Since U is neutrosophic 6 — T, there
exists a neutrosophic é-open set T such that k, s € T C jj, , - Thus, we can express jy, ,, ,
as funp = Ukr,s/tejfn,11,p{T thrst © T C juynyp, T is neutrosophic 6 — open in U}. Since the
union of these neutrosophic J-open sets is neutrosophic J-open, it follows that jy, ,, , is
neutrosophic J-open. Therefore, ji; 1 p is neutrosophic é-closed. [

Corollary 1. Let U be a neutrosophic topological space. U is neutrosophic 6 — T if and only if
Ummp = ({Ts : mmp € Ts}-

Theorem 5. Consider v : U — Q as an injective and neutrosophic d-continuous function. Provided
that Q is neutrosophic 6 — Ty, it follows that U is also neutrosophic § — Ty.

Proof. Consider two neutrosophic points ji;,n,p and k; s + in U with distinct supports. Since
r is injective, 7(ju,u,p) and 7 (ks +) are neutrosophic points in Q that have different supports.
Given that Q is neutrosophic J — Tj, there exist two neutrosophic -open sets T; and 15,
where r(juup) € Tt C (r(krse))® and r(krse) € To C (r(jmmp))S- As a result, r1(Ty)

and r~!(T,) are neutrosophic 6-open sets in U, and we have jy,np C 7 1(T1) C ki s+ and
krst C r~(Tp) C jicn,n,p' This shows that U is neutrosophic 6 — T;. O

Definition 30. Given any two neutrosophic points jm,u,p and ks + with distinct supports in U, a

neutrosophic space U is called neutrosophic -Hausdorff or neutrosophic 6 — T, when there exist

neutrosophic 6-open sets Ty and Ty such that jmn,p C Tt C kigp kest © To C iy ,pr and ThgTo.
It is clear that a neutrosophic & — T, space is also a neutrosophic § — T, space.

Theorem 6. Assume that (U, o) is a neutrosophic § — Ty space. When the complement of each
neutrosophic 5-open set is also neutrosophic é-open, (U, o) becomes a neutrosophic 6 — T, space.

Proof. Consider two neutrosophic points jy,,,» and ks + in U with different supports. Since
U is neutrosophic & — Tj, there exists a neutrosophic é-open set T satisfying jmnp C T C ki,
ork,s; CTC jﬁm,p. Suppose juup € T C ki ;. Then, it follows that k,s C T¢ C jfn/n,p. By

r,s,t°
the given condition, T¢ is neutrosophic d-open. Therefore, (U, ¢) is neutrosophic § — T. [

Theorem 7. When u € U satisfies that the crisp neutrosophic point uy 1 o is neutrosophic é-open
in (U,0), it follows that (U, o) is neutrosophic 6 — T.

Proof. Consider two neutrosophic points ju, n,p and ks ¢ with distinct supports. In this
case, jmnp < j1,1,0 C Ky and kysr C k110 © jrcn,n,p' It is evident that j; 19 C (k1,1,0)¢, and
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based on this assumption, j; 10 and kj 1 o are neutrosophic d-open. Therefore, (U, o) is
neutrosophic 6 — T,. [

Theorem 8. When r : U — Q is injective and neutrosophic d-continuous, and Q is neutrosophic
6 — Ty, it implies that U is also neutrosophic 6 — T».

Proof. Consider two points ju,»,p and ks ¢ in U with different supports. As f is injective,
7(jmu,p) and r(ky s +) are neutrosophic points in Q with distinct supports. Given that Q is
neutrosophic § — T, there exist neutrosophic -open sets T; and T, such that 7(jy,np) C
Ty C (r(krst))S, r(krsi) € To C (r(jmmp))S, and Ty € (T2)¢. Consequently, r~1(Ty) and
r’l(Tz) are neutrosophic J-open sets in U satisfying jiunp C r’l(Tl) - krst, krst C
(T C Jimn,pr and r~1(Ty) C (r~}(T»))". Thus, U is neutrosophic § — T,. [

Definition 31. In the context of neutrosophic topology, a space U is described as neutrosophic
d-regular when, given a neutrosophic point ju,u,p in U and a neutrosophic 6-closed set K such that
Jmnp S CC, there exist neutrosophic 6-open sets Ty and T, satisfying jmu,p, € T1, C C Ty, and
T1 C (Ty)“. Additionally, U is identified as neutrosophic 6 — T3 when it meets the conditions of
being both neutrosophic d-regular and neutrosophic 6 — Ty.

It is straightforward to demonstrate that any neutrosophic & — Tj space is also neutrosophic 6 — T».

It is well established that for every neutrosophic closed set C, C° is a neutrosophic regular open
set. Consequently, it is also neutrosophic 5-open. Hence, the following theorem holds true.

Theorem 9. In a neutrosophic topological space (U, 7):

(1) U is neutrosophic 6-regular.

(2)  Given a neutrosophic point ju,u,p and a neutrosophic 6-open set N containing jum,n,p, there
exists a neutrosophic 6-open set T such that jy,,, € T C Ts C N.

(3)  Given a neutrosophic é-closed set C and a neutrosophic point ju,n,p such that jiy n, € C,
there exist neutrosophic é-open sets Ty and Ty with jinp C T1, C C Tp and (1)) C (TL)".

(4)  Given a neutrosophic é-closed set C and a neutrosophic point ji n,p With juu,, € C, there
exist neutrosophic open sets Ty and Ty such that junp C T, C C T and (Ty) C (Tr)".

Proof. (1) = (2) Consider a neutrosophic point set j »,, and a neutrosophic d-open set

N containing jy,np. It follows that there exist neutrosophic é-open sets T; and T, with

Jmmp € T1, N € Tp,and Ty C (T)¢. Consequently, ju,np € Tt € (T2)¢ € N. Therefore,

jmnp € Tt € Tig € (T2)%); = (T2)° C N.

(2) = (8) Consider C, a neutrosophic é-closed subset of U, and j; »,p, a neutrosophic

point set satisfying ju,»,, € C. It follows that C® is a neutrosophic §-open set containing

Jmmn,p- By (2), there exists a neutrosophic é-open set T with p C T C (T)s C C°. Since

T is a neutrosophic J-open set containing j,,,p, there exists a neutrosophic J-open set

N with juuy, € N C (N); C T C (T); C C DefineT) = Nand T, = (T,)°. It

follows that T; and T, are neutrosophic J-open sets with j, 4, € T1, C C T,. Furthermore,
C (Ts)c) C (T¢) = T¢. Therefore, (T;) = N C T C (Tp)".

( ) (4) It is evident.

4) = (1)

point set where jy ), C c©. By (4), there exist neutrosophic open sets T and N where

Consider C as a neutrosoph1c d-closed subset of U and jy,,p as a neutrosophic
jump € T,C € N,and T C (N). Since juup € T C T, it follows that jynp € T° =
T C (T)°. Define Ty = (T)°; consequently, T is neutrosophic é-open, and ju,up C Ti.
Since C C N C N, we have C C N° = N C (N)°. Define T, = (N)°; as a result, T; is
neutrosophic é-open, and C C T,. Additionally, since (T)° C T C (N)° C ((N)°)¢, we
conclude that T; C (T»)¢. O
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Definition 32. A neutrosophic 5-normal space is one where, for any pair of neutrosophic -closed
sets Cand S in U with C C S¢, there exist neutrosophic é-open sets Ty and T, such that C C Ty,
S C Ty, and Ty C (Ty). A neutrosophic space U is called neutrosophic 6 — Ty if it is both
neutrosophic 6 — Ty and neutrosophic 5-normal.

Theorem 10. Within a neutrosophic topological space (U, o), the following statements are all true
simultaneously:

(1) U is neutrosophic 6-normal.

(2)  Given a neutrosophic é-closed set C and a neutrosophic 6-open set T containing C, there exists
a neutrosophic 6-open set N with the properties C C N C N C T.

(3)  Given a neutrosophic J-closed set C and a neutrosophic 6-open set T containing C, a neutro-
sophic open set N can be found with CC N C N C T.

(4)  Given a pair of neutrosophic 6-closed subsets C and S in U with C C S€, neutrosophic open
sets Ty and T; exist, satisfying C C Ty, S C T, and T; C (Tp)°.

Proof. (1) = (2) Consider a neutrosophic d-closed set C and a neutrosophic é-open set T
containing C. It follows that T* is a neutrosophic J-closed set, and T¢ C C°. As a result,
there exist neutrosophic J-open sets N; and N, where C C Nj, T° C N, and Ny C (N)“.
Consequently, we have C C N; C (N;)° € Tand N; € Ny C W = (N;)¢. Hence,
CCNCNCN,CT.

(2) = (3) Itis apparent.

(3) = (4) Given that C and S are neutrosophic d-closed subsets of U with C C S, it
follows that S¢ is a neutrosophic J-open set containing C. By (3), there exists a neutrosophic
open set N where C C N C N C S¢. Since N is neutrosophic é-closed and 5S¢ is a
neutrosophic é-open set containing N, a neutrosophic open set T must exist such that
CCNCNCTCTCSE DefineT; = Nand T, = (T), so Ty and T, are neutrosophic

open sets where C C Ty and S C T. Additionally, (T>) = ((T)¢) C (T¢) = T¢. Therefore,

(T1) =N CTC ()"

(4) = (1) Given neutrosophic J-closed subsets C and S of U with C C S¢, according to
(4), there exist neutrosophic open sets T and N satisfying C C T, S C N, and T C (N)-.
Additionally, since C C T C T, it follows that C C T = T° C (T)°. Define Tj as (T)°,
so T is neutrosophic é6-open and C C Ty. Likewise, define T, as (N)°, which makes T,
neutrosophic §-open and S C T,. Furthermore, since (T)° C T C (N)¢ C ((N)°)¢, we have
I € (L) O

Example 2. Let U = [0,1] and, for each p € U, Vr,(u) = B, Yr,(u) = B, Wr, (u) =1— B, for
all u € U. Meanwhile, let = {Tg : B € U}. Then, ¢ is a neutrosophic topology and each Tg is
neutrosophic d-open. Therefore, o is neutrosophic 6-normal and neutrosophic o-regular. However, it
is not neutrosophic 6 — 1. So, it is neither neutrosophic 6 — T3 nor neutrosophic 6 — Ty.

Example 3. Let U = [0,1] and, for each g € U,

)1 ifo<u<p 1 fo<u<§p _Jo if0<u<a
VTﬁ(u>_{0 ifﬁ<u§1’YT5(u)_{o ifﬁ<u§1’WTﬁ(u>_{1 ifp<u<i

)0 f0<u<p )0 fo<u<p _J1 f0<u<$p
VNﬁ(u)_{1 ifﬁ<u§1’YN‘*(u)_{1 ifﬁ<u§1’WNﬂ'(u)_{0 ifp<u<i

Let o be a neutrosophic topology on U generated by the subbase {Tg : p € U} U{Np : € U}.
Then, o is a neutrosophic topology and ((Tg))° = Tp for all B € U. So, every T is neutrosophic
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d-open. Similarly, every Npg is also neutrosophic 5-open. Therefore, (U, o) is neutrosophic 6 — T
and also neutrosophic & — Ts.

5. Neutrosophic J-Closure and J-Interior in the Neutrosophic Subspace

Consider (U, o) as a neutrosophic topological space and # as a neutrosophic subset
of U. The neutrosophic subspace on 7 is denoted by (1, c"). If 17 is neutrosophic regular
open (or regular closed) in X, then (7, o) is referred to as a neutrosophic regular open (or
regular closed) subspace, respectively.

Given any subset Q C U, suppose 7 is a neutrosophic subset defined as follows:

1 ifueQ 1 ifueQ 0 ifueQ
V(1) = LYy (x) = L Wy (x) =
(1) {o ifugQ v {o ifugQ 7() {1 ifudQ

In that case, the neutrosophic subspace (7, 0"7) will be represented as xQ.

Definition 33. Consider E € U". We define E as neutrosophic regular open (or regular closed) in
the subspace 11, if E = (E")"° (or (ET°)".

Definition 34. Consider E € U'. A neutrosophic point um,,, € 1 is defined as a neutrosophic
o-cluster point of E in n if and only if every neutrosophic regular open q-neighborhood T of tm,n,p
in 1 is g-coincident with E in 1. The set of all neutrosophic -cluster points of E in 1 is referred to
as the neutrosophic d-closure of E in 1, denoted by fg.

Theorem 11. Consider E € U" and uy,,p € 1. The element uy,,,, belongs to the set N{W €
ur:ECwW,W= (W’7°)17} if and only if every neutrosophic regular open g-neighborhood T of
Um,n,p in 1] 18 g-coincident with E in 1.

Proof. Consider H to be a neutrosophic regular open g-neighborhood of 1, ,,, such that
HGE. Then, H is a neutrosophic open set in 7 where u;,,gH C H and E§H are satisfied.
Since H° is neutrosophic regular closed and E C H¢, it follows that \{W € U" : E C
W, W = W”} C H¢. Furthermore, because up,,p, ¢ H®, we conclude that uy,,, ¢
N{WeX1:ECW,W=(Wmr)"}.

On the other hand, suppose ., € N{W € UT:ECW,W = (W7°)"}. In this case,
there exists a neutrosophic regular closed set W such that u;,,, € Wand E C W. Asa

result, W€ is a neutrosophic regular open set where uy;,,, ,gW* and E§W® hold. Thus, ts,n,p
cannot be a neutrosophic é-cluster point of E in 7.

According to the aforementioned theorem, in a neutrosophic subspace (7,0m), we
haveE] = {W € XT:ECW, W = (W)} for any set E € U". Next, we introduce the
concept of the d-interior in a subspace. 0

Definition 35. Assume E € U". The d-interior of E within 1 is defined in the following way:

Ej =0 ((pNE);)" = nn ((UW e U sy NESC W, W = (W)} )0
=N (WS :WeUl,ynE CW,W=Wmr)"})
=Unwe:weul,ynE CW,w=(Wr)"} 1)
:U{ryﬁWC:FeU”,nﬂWCQE,nﬂWC:qﬁ(WU)C}
=\ {Teu", TCET=(T""r}
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We aim to demonstrate that for any neutrosophic set E in a neutrosophic subspace (n,0"),
the following holds: E} = N{T" : E C T',T € ¢}. To accomplish this, we will first prove
two lemmas.

Lemma 1. Consider (17,0 as a neutrosophic subspace. If N € o', then N is a neutrosophic
regular closed set in 1.

— — — 1
Proof. Since N C N/, N = N° C (Nr])’70 and hence N’ C ((NW)”O) .

On the other hand, since ((WW)WO)]7 c N, (N"ye)" ¢ (N = N". Hence,
N = (N, O

Lemma 2. Consider (1,0") as a neutrosophic subspace. In that case, {T"' : T € ¢/} = {W €
U’ : W is neutrosophic regular closed in n }.

Proof. It is known that for every neutrosophic open set T in 57, T" is neutrosophic regular
closed in 7.

On the other hand, consider any neutrosophic regular closed set W in #. In that case,
W=Wr) =({T:TCW,Ted) e¢{T":Ted}.

There may be a challenge in determining the neutrosophic J-closure of any neutro-

sophic set. However, based on the above lemmas, we have a hint on how to find it. O

Theorem 12. Consider any neutrosophic set E in a neutrosophic subspace (1, 0™), EZ = {T":
ECT!,Tedm.

Proof. Itis clear from Lemma?2. [

Furthermore, if 7 is neutrosophic open in U and if (1, 0") = xQ, EZ = E; Ny for any
neutrosophic subset E of #. At this point, we will demonstrate it.

Lemma 3. Consider U as a neutrosophic topological space, Q C U, and 1 as a neutrosophic open
subset of U, where (1,0") = xQ. Assume E € U". When E is neutrosophic regular open in U, it
follows that E is also neutrosophic regular open in 1.

Proof. Consider any neutrosophic subset E € U”; the following holds: (E")7° = (E N
7)1 = (Eny)° = (E)°Ny° = (E)° Ny. Hence, if E = (E)°, then (E")7° = (E)° Ny =
Enp=E O

Theorem 13. Consider (U,0) as a neutrosophic topological space and Q C U. Suppose that
(n,0m) = xQ, and 1 is neutrosophic regular open in U. Under these conditions, for any neutro-
sophic subset E € U, it follows that EZ = Es; N1

Proof. Suppose that up, ¢ EZ. Then, there is a neutrosophic regular open g-
neighborhood H of w1, in 7 with Hg" A, i.e., (H")"° C E°. Since Umn,pq" H, t,n,pqgH and
N are neutrosophic open in U, H = H° C (H)°. Note that (H)° is a neutrosophic regular
open g-neighborhood of iy, in U. Since (H)® = ((HN7))° = (H")° C (H")1°§1A, we
have (H)°GE. Thus, tmuy ¢ Es N 1. Conversely, take ty, € Ei and a neutrosophic
regular open g-neighborhood H of 1, in U. Then, u,u,p ¢ H® and so ty,np & (HN 7).
Thus, H N7 is a neutrosophic regular open g-neighborhood of uy,; 5, in U. By the above
lemma, H N7 is also a neutrosophic regular open g-neighborhood of u,,,, in 7. Since
Umn,p € EZ, (H N#)gE. Hence, HqE. Therefore, Um,n,p is a neutrosophic J-cluster point
of Ein U.
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A neutrosophic regular open set in # does not automatically qualify as neutro-
sophic regular open in U. However, when 7 is a neutrosophic regular open set in
U, where (1,0") = xQ, it follows that any neutrosophic J-open set in U, contained
within U", will also be considered neutrosophic é-open in #. This is illustrated by the
subsequent theorem. [

Theorem 14. Consider (U, o) as a neutrosophic topological space and Q C U. Suppose that 1 is
neutrosophic regular open in U and E € U", where (,0") = xQ. It follows that EZO = Ej.

Proof. EI° =50 (g NE);) =0 ((10VE); Nip)S =0 (1 VES),)  Un) =
nﬂ((nﬂEC) ) =nn((mNE))s=mNHNE));=E; O

6. Neutrosophic J-Separation Axioms in the Neutrosophic Subspace 7

We proceed by defining the neutrosophic é-separation axioms within neutrosophic
subspaces. It should be noted that for any set E € U", the complement of A, denoted as E¢,
in the neutrosophic subspace 7 is equivalent to # N E°.

Definition 36. A neutrosophic subspace (17,0 is called neutrosophic 6 — Ty whenever, given any
pair of neutrosophic points ju,n,p and ky s + with distinct supports in 11, a neutrosophic 5-open set T
in 1 exists, where junp €T Ckig,0rk CT C

Definition 37. Assume (U, 0) is a neutrosophic § — Ty space, with Q C U and n being a
neutrosophic reqular open set of U, where (17,0") = xQ. It follows that xQ is neutrosophic 6 — Tp.

Proof. Consider U as a neutrosophic § — Ty space, and suppose 7 is a neutrosophic regular
open subset of U, where (7, "7) = xQ. For neutrosophic points ji, »,» and k; s  with different
supports in the subspace xQ, it follows that ju,»,» and k; s+ also have different supports
in the space U. Since U is neutrosophic é — Tp, a neutrosophic J-open set T € U exists,
satisfying jmnp C T C ki ,orkyse © T C fy - Furthermore, since T M7 is neutrosophic
é-open in U with TNy C 5, T N1 is also neutrosophic é-open in 7. Additionally, either
jmnp € TN C (pNkig,)orkyse C TNy C (70 ]y, ,)- Therefore, (17,07) is neutrosophic
6—Tp. O

Definition 38. A neutrosophic subspace (17,0") is termed neutrosophic § — Ty when, given a pair
of neutrosophic points ju,u,, and kys+ with distinct supports in 17, two neutrosophic 5-open sets Ty
and T exist in 17 such that ju,p © Ty C ki, andkyse © To C foypp-

Theorem 15. A neutrosophic subspace (1, T") is referred to as neutrosophic 6 — Ty whenever a
pair of neutrosophic points ju n,p and ky,s 1 with different supports in 11 is neutrosophic é-closed in 17.

Proof. Consider a crisp neutrosophic point jy,np in 7. It will be shown that 7 N j5, ,, , is
neutrosophic d-open in 7. A neutrosophic point kys+ € 17 N fi, , , with a different support
from jy,n,p can be chosen. Since (77, 0") is neutrosophic J — Ty, there exists a neutrosophic
d-open set T in iy such thatk, s+ € T € 1 N fyy , - Therefore, as 7 Ny, , , can be expressed
as Ukr,s,teﬂﬁjfn,n,p T :krst ©T S50 Jfiu,p U is neutrosophic d-open in 7. Since this union is
neutrosophic 6-open in 7, it follows that Ny, ,, , is neutrosophic J-open in 7. As a result,
Jm,n,p i neutrosophic é-closed in7. [

Corollary 2. Consider (1,0") as a neutrosophic subspace. 1 is neutrosophic 6 — Ty if and only if
Umpnp = NTO : thpp C T holds when iy, € 1.
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Theorem 16. Consider (U, ) as a neutrosophic & — Ty space, where Q C U and 1 is neutrosophic
regular open in U, with (17,0") = xQ. It follows that xQ is neutrosophic 6 — Tj.

Proof. Thisis obvious. [

Definition 39. A neutrosophic subspace (n,0™) is termed neutrosophic 6-Hausdorff, or neutro-

sophic 6 — Ty, when, given any pair of neutrosophic points jynp and kst with distinct sup-

c
r,s5,t”

ports in 11, there exist neutrosophic 5-open sets Ty and T, in 1 such that ju,p, € Ty C k
kV,S/t CTh C jicn,n,p/ and Ty C (TZ)C'

It is clear that every neutrosophic 6 — T, subspace is also a neutrosophic § — Ty subspace. In
addition, it is easily seen that since every open set is §-open, every T; space is also 6 — T; space for
i=0,1,2.

Theorem 17. Given that U is a neutrosophic 6 — Ty space and Q C U, with n being neutrosophic
regular open in U, where (17,0") = xQ, it follows that xQ is neutrosophic 6 — T,.

Proof. Consider neutrosophic points ju,,,p and k; s with different supports in a subspace
(n,0). It follows that jy, ,, and k; s + are also neutrosophic points with different supports
in the space U. Since U is neutrosophic é — T, neutrosophic J-open sets 17 and T; exist
in U where juny € T1 C kigp krst € T2 C jfn,n,p, and T; C (Tp)°. Consequently,
neutrosophic é-open sets Ty N7 and T, N7 exist in 77, where juunp € Th Ny C kg, N1,
jmnp € T2Ny C jgp, Nnp,and Ty Ny € (T2)° N 17. Therefore, 7 is neutrosophic 6 — Tp. O

Definition 40. A neutrosophic subspace (17,0™) is defined as neutrosophic 5-regular if, for every
pair consisting of a neutrosophic point ju, n p in 17 and a neutrosophic 5-closed set C in n such that
Jmmnp C CC, there exist neutrosophic 6-open sets Ty and T, in n with jy ., C T1, C C Ty, and
T1 C (Ty)¢. A neutrosophic subspace (1,0") is referred to as neutrosophic & — Ts if it is both
neutrosophic o-reqular and neutrosophic 6 — T7.

It is straightforward to demonstrate that every neutrosophic § — T3 subspace is also a neutro-
sophic 6 — T, subspace.

It is known that for any neutrosophic closed set C in 1, C'I° is neutrosophic regular open in y.
As a result, it is also neutrosophic §-open. This leads to the conclusion of the following theorem.

Theorem 18. The following conditions are equivalent for a neutrosophic subspace (1,0"):

(1) (y,0") is neutrosophic §-reqular.

(2)  Given a neutrosophic point ju,n,p and a neutrosophic 6-open set N containing ju,n,p in (17,0™),
there exists a neutrosophic 5-open set T in 17 such that jynp C T C TZ CN.

(3)  In (n,0"), consider a neutrosophic -closed set C and a neutrosophic point ju,u,, where
Jmmnp S 1N CC. There exist neutrosophic 5-open sets Ty and Ty in 17, With juupy C Ty,
KC T and Ty" C nn (To")e.

(4)  In (n,0"), given a neutrosophic 6-closed set C and a neutrosophic point jy n,p With juu,p C
17 N C, there exist neutrosophic open sets Ty and T in (17,0, where Jmmp € T1, C C T,
and T, C 0 (To')e.

Proof. (1) = (2) Let jun,p be a neutrosophic point set in 77 and N be a neutrosophic
é-open set in 7 containing j. Then, there exist neutrosophic J-open sets T; and T; in
such thatj € Ty, NN C Tr and Ty € 7N (T2)°. SO jmup € T1 € N (T2)° € N. Thus
jmmp € Ty CTi} € (7N (T2)9); = 70 (T)° C N.

(2) = (3) Let Cbe a neutrosophic d-closed subset in 7 and jy,,, be a neutrosophic point in 7
such that jy;,n,p € 77N CC. Then, n N C° is a neutrosophic J-open set in 17 with jy, np € 7N CE.
By (2), there is a neutrosophic d-open set T in 7 such that jy,np, C T C TZ C N CE. Since
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U is a neutrosophic é-open set in # containing jy, »,p, there is a neutrosophic é-open set
N in 7 such that jynp, C N C NI C T CT! CyNCS. Putl; = Nand U, = N (T})".
Then, T; and T, are neutrosophic -open sets in  with j C T1,K C T,. Furthermore, TQW C
(0 (A (TD)) AT =y T Since, N' C N, Ty =N C T C 1 (T~

(3) = (4) This is obvious.

(4) = (1) Let C be a neutrosophic d-closed subset in # and jy;,» p be a neutrosophic point in
11 such that jy, n,p C 17N CC. By (4), there are neutrosophic open sets T and N in 7 such that
Jmnp © T, C C N and T C 7N (N")¢. Since jmnp €T C Tﬂ/]'m,n,p c e =T C (U')r.
Put T; = (T")"°, then Tj is neutrosophic é-open in 7 and j C Tj. Since C € N C N”,
C C N7 =N C (N"y"°. Put T, = (N")7°, then T is neutrosophic é-open in 77 and C C Ty.
Furthermore, since (T")1° C T C yn (Ve Cyn ((VH1°), Uy Cyn(U2)°. O

Definition 41. A neutrosophic subspace (1,0™) is called neutrosophic 6-normal if for any pair of
neutrosophic é-closed subsets C, S in y with C C S¢, there are neutrosophic é-open sets Ty, Ty in
nwithK C Ty, S C Ty and Ty C (T)¢. A neutrosophic subspace (17,0") is called neutrosophic
0 — Ty if it is neutrosophic 6 — Ty and neutrosophic d-normal.

Clearly every neutrosophic 6 — Ty subspace is neutrosophic 6 — Ts.

Theorem 19. For a neutrosophic subspace (1,0™), the following are equivalent:

(1) (n,0M) is neutrosophic 5-normal.

(2)  For any neutrosophic 5-closed set C and any neutrosophic d-open set T containing C in (n,0™),
there exists a neutrosophic é-open set N in 11 such that C C N C NZ CT.

(3)  For any neutrosophic 5-closed set C and any neutrosophic d-open set T containing C in (n,0™),
there exists a neutrosophic 5-open set N in i such that C C N C N C T.

(4)  For any neutrosophic 5-closed set C and any neutrosophic d-open set T containing C in (n,0™),
there exists a neutrosophic open set N in 1 such that C C N C N'CT.

(5)  For any pair of neutrosophic é-closed subsets C and S with C C 5 NS¢ in (,0™), there are
neutrosophic open sets Ty and To in y with C C Ty, S C Toand Ty € 5 N (Ty")E.

Proof. (1) = (2) Let C be a neutrosophic é-closed set in 7 and T be a neutrosophic J-open
set in # containing C. Then, 7 N T¢ is a neutrosophic J-closed set in # with # N T C y N C*.
Thus, there are neutrosophic é-open sets N7 and N in 77 such that C € N3, # N T C Np and
Ny €N (N2)° So, KC Ny €N (Np)° € Tand Ny € Nyt € (70 (N2)9) 7 = 50 (Np)“.
Hence, C C N; C (Nl);7 CT.

(2) = (3), (3) = (4) This is obvious.

(4) = (5) Let C and S be neutrosophic d-closed subsets in 77 with C C # N S°. Then, N S°
is a neutrosophic J-open set in # containing C. By (3), there is a neutrosophic open set N
in 77 such that C € N C V! C 57N S¢. Since N is neutrosophic é-closed in 77 and 7 N §¢
is a neutrosophic d-open set in 7 containing WZ, there is a neutrosophic open set T in
such that K C N C WZ CTC TZ CyNnS.LetTy=Nand T, =y N (TZ)", then Ty and
T, are neutrosophic open sets in 77 with C C Ty and S C T». Also, (T") = (17N (T})¢ )77 -
(7 NT9)" =y TS0, (") =N" € T C 0 ((T"))".

(5) = (1) Let C and S be neutrosophic é-closed subsets in 77 with C C 5 N S°. Then, by (4),
there are neutrosophic open sets T and N in # such that C C T,S C N and TZ Cnyn (NZ)C.
Since K C T C TZ, wehave C C T = T"° C (TZ)”O. Put T} = (TZ)WO, then Tj is
neutrosophic d-open in 77 and C C T. Similarly put T, = (NZ)”O, then T, is neutrosophic
s-open in 5y and S C Ty. Since (T})7° C T) C yN (N C 50 ((ND)1°)¢, we have
Ty C N (). O
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References

Theorem 20. Let (U, o) be a neutrosophic 6-regular space. Suppose that Q C U and 1 is
neutrosophic regular open in U, where (17,0") = xQ. Then, xQ is neutrosophic 6-regular.

Proof. Let T be a neutrosophic é-open set in 77 and ji; 5,y @ neutrosophic point in 7 with
Jmnp S T. Since 7 is neutrosophic regular open in U, T is also neutrosophic é-open
in U. Since X is neutrosophic J-regular, there is a neutrosophic -open set G of U such
that junp € G C Gs; C T. Thus, GN 1 is a neutrosophic J-open set in # such that
jmnp CSGNY € GsNyp=(GN ry)Z C Tnn = T. Hence, 7 is neutrosophic -regular. [J

Lemma 4. Let (U, o) be a neutrosophic §-normal space. Suppose that Q C U and n is neutrosophic
regular closed in U, where (17,0") = xQ. If C € U" is neutrosophic reqular closed in 1, then C is
also neutrosophic regular closed in U.

Proof. CC Cs; = (CNy); CCsNij;=CsNy=C. O

Theorem 21. Let (U, ) be a neutrosophic §-normal space. Suppose that Q C U and n is
neutrosophic regular open in U, where (,0") = xQ. Then, xQ is neutrosophic é-normal.

Proof. Let U be a neutrosophic é-normal space and # be a neutrosophic J-open subspace of
U. Let C, S be neutrosophic J-closed subsets in 17 with C C 1 N S°. Since # is neutrosophic
d-closed in U, C and S are also neutrosophic é-closed in U with C C 5. Since U is
neutrosophic J-normal, there exist neutrosophic J-open sets T; and T, in U with C C T3,
S C Tpand T7 C (T,)°. So, there exist neutrosophic J-open sets 7 N Ty and 7 N T in 17 with
CCynT,SCyNTrand nNT, C N (yNT)° in the subspace 5. [

7. Conclusions

In this study, the concept of -separation axioms, which have been defined in different
ways in general topological spaces and various types of topological spaces, was extended
to neutrosophic topological spaces. The relationships between these newly introduced
separation axioms, which are defined for the first time in this paper, were analyzed and
clarified with the aid of a diagram. Additionally, the properties of these novel separation
axioms in neutrosophic subspaces were investigated. This work is anticipated to lay
the groundwork for further exploration in the field of mathematics and contribute to
human life.
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