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Abstract

In this research, we introduce and develop new concepts in the field of Neutrosophic Topology (NCT). Particularly
our study is focusing on the NCT —filter and its properties. Also, we present the properties of convergence of
NCT —-filter, a specialized filter that incorporates neutrosophic values, providing a robust approach to handle
uncertainty in topological spaces. Additionally, we explore the concept of adherent points in neutrosophic crisp
triple topological spaces, offering a new perspective on the study of these spaces. Moreover, our findings contribute
to expanding the understanding and application of neutrosophic theories in topology that will provide a solid
foundation for future research in this area. Furthermore, this work opens new avenues for the study of topological
spaces under uncertainty, with potential Applications in various domains, including data analysis, decision-
making, and artificial intelligence, among others.
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1. Introduction

Neutrosophic Topology is a modern extension of traditional topology, originating from neutrosophic Logic, Which
was introduced by Florentin Smarandache in the 1990s, as stated in [1]. This field aims to address uncertainty and
contradictions in mathematical systems, providing a general framework that simultaneously handles true,
indeterminate, and contradictory values [2]. The concept of Neutrosophy first emerged in logic and mathematics
as a method for dealing with incomplete or undefined information, later expanding to Neutrosophic Set Theory in
1998 [1], and subsequently to topology in the early 21st century [2]. In 2014, the initial formal definition of
neutrosophic topological spaces was presented, adapting concepts like open and closed sets, adherent points, and
compactness, allowing for the accommodation of varying degrees of uncertainty, which makes it useful in areas
like artificial intelligence, fuzzy data processing, and decision-making under uncertainty [3]. In this context, our
research introduces several important concepts that contribute to the development of neutrosophic topology and
offer deeper insights into the study of complex topological spaces. We developed the concept of the NCT —filter,
a powerful tool that can be applied to expand the scope of neutrosophic set theory and related topological concepts.
Additionally, we explore the Properties of Convergence of NCT —filter, a specific type of filter that takes into
account neutrosophic values, enabling us to handle cases involving ambiguity and uncertainty.

Furthermore, we investigate adherent points in neutrosophic crisp triple topological spaces, a new concept
introduced to the current literature in this field, providing additional tools for understanding the relationship
between space sets and open sets in the context of neutrosophic theory.

This work builds upon the theoretical foundations established by several researchers in neutrosophic topology see
for example [4], [5], [6], [7] and seeks to offer practical applications by introducing new concepts and techniques
that contribute to the development of both academic and applied research in this promising field. The rest of the
paper is organized as follows. In Section 2, some basic concepts about NCT —Set and NCT —Point are given. In
Section 3, some results of NCT —Filter are established. NCT —Ultra Filter is presented in Section 4. Properties
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of Convergence of NCT —filter are presented and proved in Section 5. Section 6 states and proves adherent points
in neutrosophic crisp triple topological space.In Section 7, some conclusions are given.

2. NCT —Set and NCT —Point
Definition 2.1. Let X # @. A neutrosophic crisp triple set NCT, is an object having the form NCT, = (A4,, A,, A3).
Where Al’ Az, A3 cX Satisfying Al c A2 and A2 n A3 = o. And NCTX = {NCTA = (All Az, A3) : Al c

A, and A, N A; = @} is the collection of all NCT —sets on X. From this definition we see that if A; = X , then
A=A, =0andif A, = X, then A; = @, finally if A; = X, then 4, = X and A; = 0.

Definition 2.2. Let NCT, = (A,,4,,43) and NCTz = (B;,B,,B; ) are NCT —a non-empty set X over sets.
Therefore:

1. NCT,isaNCT —subset of NCTg if A; 2 B;and 4; € B, , A, € B, . We write NCT, © NCTg
2. NCT, = NCTy iff NCT; E NCTy and NCTz & NCT,.

3. The NCT —complement of NCT —set NCT, is CNCT, = (A5, A%, Aq).

4

NCT, UNCTy = (A; U By, A, UB,, A; N B;) isacrisp triple set that is neutrosophic in union (NCT —union
set).

5. NCT, N NCTgy =(A; N B;,A, N B,,A; UB3) is the intersection a crisp triple set that is neutrosophic
(NCT —intersection sets).

6. NCTy = (X,X,0)is NCT —universel set.

7. NCTy =(®,0,X)is NCT —null set. Clearly CNCTx = NCT, and CNCTy = NCTy .

Definition 2.3. Let X # @ and p € X. So NCT —point (NCTP) NCT, = {{p}, {p}, {p°}).
Definition 2.4. Let X # @ and p € X and NCT, = (A4, A,, A3). Then the NCT —belong as follows:
NCT, € NCT, iff p € A; and NCT, € NCT, iff p & A;.

3. NCT —Filter

Definition 3.1. A NCT —filter (F¥.r for short) on a non-empty set X is a family of neutrosophic crisp triple sets
in X satisfying the following axioms:

1. NCTy ¢ Fcr,

2. IfNCT, € F{¥.; and NCT, & NCTg, then NCTy € F¥r.

3. If NCT, € F¥.r and NCTy € F{-p, then NCT, M NCTg € F¥er.

The pair (NCTy , F¥.r) is called a NCT —filter or neutrosophic crisp triple filter.

Example 3.2. Let X = {a,b}. Consider the family Fi., = {NCTx, NCT,, NCTg}, where NCT, = ({a}, {a}, ®)
and NCTy = ({a}, X, @). Then (Fi.r ,NCTy) is a F¥.r —filter on X.

Result. Let {F¥.ri : i € I} be a collection of NCT —filters on X . Then n;¢; Fi¥-ri forms an NC —filter on X.
Proof.

1. Since NCTy € F¥.riforalli € I, then NCTy €N;e; Fiori, SO Ny Fiiori is non empty set.

2. Since NCTy & Fycpiforall i € I, then NCTy €Ne; Fiicri.

3. Let NCT, €n;; Fi¥ri and NCT, = NCTjp, then NCT, € F¥.yi forall i € I, so NCTy € F{{ri forall i €1
and we have NCTy €N F¥ori.

4. LetNCT,,NCTy € Nig F¥ori, then NCT,, NCTy € Fi¥.riforalli € 1,50 NCT, N NCTy € F¥piforalli €1
and we have NCT, N NCTg €N;¢; Fiiri. Therefore n;e; Fi¥opi is NCT —filter on X.

Corollary 3.3. Union of a collection of NCT —filters need not be a NCT —filter and it is justified by the following
example.

Example 3.4. Let X = {a, b}, F{:r1 = {{{a},{a}, ®), ({a}, X, B), (X, X, 0)},
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Fiier2 = {({b},{b}, 8),({b}, X, @), (X, X, ®)}, now

Fiier1 U Ffer2 = {({a}, {a}, ), ({a}, X, B), ({b}, {b}, ®), ({b}, X, B), (X, X, ®)}, is not NCT —filter

Definition 3.5. Let X be a non-empty set. An"NCT —filter base" on X is a family F&, . of subsets of NCT satisfies:
1.NCTy & F&cr

2.1f NCT, € F&cr and NCTy € Fcr, then there exists NCT, € F&cr such that NCT, E NCT, N NCTj.

Observe that if NCTy # NCT, N NCTy € Fgycr for each NCT, and NCTy in Fgiycr, then Fgyer is an NCT —filter
base on X and so any NCT —filter on X is NCT —filter base.

Proposition 3.6. Let Fg&cr be an NCT —filter base on X, then
F¥.; ={NCT, : NCTy E NCT, for some NCTy € Fiycr}
is an NCT —filter on X generated by Fiycr.
Proof.
Let FX,cr be an NCT —filter base on X.

1. Let NCT, € F{.r and NCT, E NCTg. Then there exists NCT, € F{&cr suchthat NCT, E NCT,,s0 NCT,
NCTg. Thus NCTy € F¥.

In

n

2. Let NCT, € F¥.r and NCTy € F¥.r. Then there exists NCT; € Ffcr and NCTp, € Ficr such that NCT, £
NCT, and NCT, = NCTj.

Since F&cr is an NCT —filter base, then there exists NCT; € Fgycr such that NCT; = NCT, N NCT,. So
NCT; © NCT, N NCT,. Therefore NCT, N NCTy € F¥..

From 1 and 2, F{.; is an NCT —filter on X.

Definition 3.7. Let F¥.; be a NCT —filter on X and NCT, be NCT —set of X. Then Fi.; is NCT —eventually of
NCT, if and only if NCT, € Fi¥.r.

Definition 3.8. Let Fi. be a NCT —filter on a no empty set X and NCT, be any neutrosophic crisp triple sets of
X. Then F{ . is said to be frequently in the neutrosophic crisp triple set NCT, if and only if NCT, N NCT; #
NCT, for all NCTy € Ficr.

Remark 3.9. From the above definitions, it is clear that if F¥., is eventually in NCT,, then F¥., is frequently in
NCT, because when Fi.; is eventually in NCT,, then NCT, € F{.; and NCT, N NCTy is the intersection of two
members of NCT —filter Ficr which is again in Fii.;. Since NCTy € Fycr, it follows that NCT, N NCTy # NCTy
forall NCTr € F¥.r. Thatis NCT, intersects every member of F¥... Hence F{.; is frequently in NCT,.

The converse of the above remark is not true as is clear from example given below.
X ={a,b,c}, Fiier = (X, X,0),{{a, b}, {a, b}, ®),{{a, b}, X, 0)}. Let NCT, = ({a}, {a}, ).

F¥.r isa NCT —filter and NCT, N NCTy # NCTy for all NCTy € Fii.r, so that F{.; is frequently in NCT,. But
as NCT, & Fii.r, Fir isnoteventually in NCT,.

Definition 3.10. Let (NCTy,t¥.r) be a NCT —topological space and p € X. Then NCT, called a
Taer —neighbourhoods of NCTy, if there exists NCT; (NCT —open) such that NCT; € NCT; £ NCT,.

Definition 3.11. Let (NCTy, t&r) be a neutrosophic crisp triple topological space and p € X. Then
le,’CT be the collection of all 77, —neighbourhoods of NCT; = ({p}, {p}, {p°}).

Theorem 3.12. Let (NCTy, t.r) be a neutrosophic crisp triple topological space and with each p € X, let there

be associated a family NﬁCT of NCT —sets of X called 7. — neutrosophic crisp triple neighbourhoods satisfying
the following conditions:

a) NP.. # NCT,.
b) NCTy € NJ, implies NCT; € NCTy,.
¢) IfNCT, € Ni., NCTy 2 NCTy, then NCTy, € ND .

d) If NCTy € Nbop, NCTy € NP, then NCTy, M NCTy € NP,
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e) NCTy € NﬁCT implies there exists NCTy, € N,’JCT such that NCT,, E NCTy and NCTy € N,’\fCT for all
NCT; € NCTy.

Then there exists a unique neutrosophic crisp triple t . for X in such a way that if NﬁZT is the collection of Ty —
neutrosophic crisp triple of NCT; defined by the neutrosophic crisp triple topology 73 ¢r , then Nicr = Nicr.

Proof.
Define t*xer = {NCT, € tcr : if NCTy € NJop for every NCT; € NCT, ).

Obviously NCTy € % or, since NCT; € N,f,’CT forall NCT; € NCTy is true. Let p € X. By (a), there exists some
NCT, € NB. . By(c), NCT, © NCTy. Hence NCTy € ND,... Therefore NCTy € T*5cp * .

Let NCT, € ©*Ner, NCTg € T*Ner, and choose NCT; € NCT, N NCTg, implies NCT;; € NCT, and NCT; € NCTg
.S0 NCT, and NCTy are in N... Hence NCT, N NCT € N©.... Therefore NCT, M NCTy € T°5 7.

Let NCT,, for all @ € A. Let NﬁCT € U{NCTy, : @ € A}. Thus NCT; € NCTy, for some a € A and NCTy, €
¢y implies NCT,q € NP op. Now NCTy, € NBop and U {NCT,q : @ € A} 2 NCT,. Hence U {NCT,q : @ €
A} € NP, for every NCT; € U {NCTyq : a € A}. Therefore U {NCTy, : @ € A} € T"x¢r. Hence t"xer is a
NCT —topology of X.

Let NP7 be the collection of all 7¥, — neighbourhoods of NCT; and NP is the collection of all NCT —sets of
X satisfying all the conditions (a), (b), (c), (d) and (e). Now NCT, € N,{?CT implies NCT; € NCT,. Then there exists

a NCTj € N, such that NCT; = NCT, and NCTg € N{ . for all NCT, € NCTy. Thus NCTy is a ticr —
neutrosophic crisp triple open set such that NCT; € NCTyz £ NCT,. Hence NCT, is a T4 ¢ — neighbourhood of

NCTy. Hence NCT, € NJ... Therefore N € NJoo.

Conversely, let NCT, € N,’?ET. Then NCT, is a ¥, —neighbourhood of NCT; so that by Definition 2.1.7 there
exists a Ty ¢ — neutrosophic crisp triple open set NCT; such that NCT; € NCT; = NCT_A. Now NCT; € tf¢r

implies NCT; € N} for every NCT; € NCT; so that NCT, € N2 .. Therefore NI, € ND .

Theorem 3.13. Let (NCTy, Ticr) be a neutrosophic crisp triple topological space and NCTj; be a neutrosophic
point in X. Then the 75 — neutrosophic crisp triple neighbourhood of NCT;; say Ny is a Fifcr —filter on X.

Proof.

Let NCT, be a neutrosophic point in X and NCTy be a ¥y — neutrosophic crisp triple neighbourhood of NCT;
that belongs to N,?CT so that NﬁCT is non-empty. By Definition 4.1.5, each member of N,SCT, being a ¢ —
neutrosophic crisp triple neighbourhood of NCT; must contain NCT; and as such no member of NﬁCT is empty
so that NCT, € N,f,’CT. If NCT, is a Xy — neutrosophic crisp triple neighbourhood of NCTj, then a superset of
NCT, isalso a t{.r — neutrosophic crisp triple neighbourhood of NCT;. Hence NCT, € N,{,iCT and NCTg 2 NCT,4
so that NCTy € N}?CT. Also it is known that if NCT, and NCTp are NCT; — neutrosophic crisp triple
neighbourhood of NCTy, then NCT, M NCTj is also a ¥ .7 — neutrosophic crisp triple neighbourhood of NCT;
which belongs to NﬁCT. Therefore NﬁCT is @ Fycr —filter on X

Remark 3.14. N,f,’CT is also called as the neighbourhood Fy.; —filter of NCT; with respect to 73 ¢r.

Definition 3.15. Let (NCTy, Tacr) be a NCT —topological space and F¥.r be a NCT —filter on X. Then Fi¥.; is
said to 7{cr — neutrosophic crisp triple converge to a neutrosophic crisp triple point NCT} if and only if Fyr is
eventually in every 3., — neutrosophic crisp triple neighbourhood of NCTj. In that case, we write Fycr = NCT;
and NCTj is a neutrosophic crisp triple limit point of F.r. The set of all neutrosophic crisp triple limit points of
a Fi¥.r —filter denoted by Lim(F¥.1).

4. NCT —Ultra Filter
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Definition 4.1. A NCT —filter F¥.; on X is said to be NCT —ultrafilter on X if and only if F{.; is not properly
contained in any other NCT —filter on X. In other words there does not exist any other NCT —filter which is strictly
finer than Fy.;. Here after it is denoted as UF{ ;.

Remark 4.2. From the above, an NCT-ultrafilter on X is a maximal element in the collection of all NCT-filters on
X, ordered partially by the inclusion relation C.

Theorem 4.3. (The Ultrafilter theorem or The Existence Theorem for neutrosophic crisp triple sets) Every
NCT —filter on a non-empty set X is contained in a NCT —ultrafilter on X.

Proof.

Let Fif.r bea NCT —filteron X and C = {FiX.r : Ff.r S Fi¥.r},sothat C # @, asat least F¥.; € C. C is partially
ordered by the inclusion relation. Let D be a collection of linearly ordered NCT —subset of C, so that for any two
members F1%.. and F2% . of C , either F1%.; € F2%.r or F2%.r € F1X.r. Let E =U {Faf.r : Faf.r € D}.
Clearly, E # @. If Faf.r isa NCT —filter on X, then NCTy ¢ Fajcr for any Faf. € D. Hence, NCT, ¢ E. Let
NCTy € E. Then NCTy € Fafr for at least one Fag.r € D. Since each Faj.r is a NCT —filter, if NCT, =2
NCTg, then NCTy € Fagcr. Hence NCTy €U {Faicr ¢ Faxcr € DY =E.

Let NCTg,, NCTs, € E. Then NCTy, € Fajcr and NCTg, € FB{cr for some Faycr and FB5cr respectively in D.
As D is linearly ordered in NCT —sets, either Fajcr S FBxcr of FB{icr S Fagcr. Hence, both NCTy, and NCT,
are contained in either Fafcr or FBycr. Since Fajicr and FBR . are NCT —filters, NCTg, N NCTp, belongs to
either Fag .y or FB¥.r. Hence NCTr, N NCTg, € E. Therefore E is a NCT —filter on X and E is finer than every
member of D, so that E is an upper bound of D. Thus it is proved that in a partially ordered non-empty set C every
linearly ordered neutrosophic crisp triple set has an upper bound. Hence C must contain a maximal element say
NCTj, which implies, C is a NCT —ultra filter containing Fycr.

Theorem 4.4. A NCT —filter F{. on a non-empty set X is a NCT —ultra filter on X if and only if F{; contains
all those NCT —sets of X, which intersect any member of Fi¥r.

Proof.

Let Fi- be a NCT —filter on X such that Ff. contains all those NCT —sets of X, which intersect any member of
Fi¥.r. To prove that F¥.; is a NCT —ultra filter on X, it is enough to prove that there does not exist any other
NCT —filter on X, which is strictly finer than F¥.;. If possible, let F =¥, be a NCT —filter on X, which is strictly
finer than Fi.r. Now let NCTy, € F =X and being a NCT —filter on X, each member of F =% .. intersects every
member of F ¥ .. Hence NCTg, intersects every member of F =X and as F.; € F *X . it is concluded that
NCTg, intersects every member of F¥.; and so NCTg, € F{y, which implies F *¥..S Fi.r. But this is a
contradiction to the assumption that F *% . is a NCT —filter on X , which is strictly finer than F.,. Hence Fi.r
isa NCT —ultra filter on X.

Conversely, assume F¥.r be a NCT —ultrafilter on X. Now choose an arbitrary neutrosophic crisp triple set NCT,
of X, which intersects every member of Fi¥.r.

Consider a collection F ¥ X = {NCT, : NCTz, 3 NCT, N NCTy for some NCTg € Fi.r}. 1f NCTz € F¥.r,
then NCTz 2 NCT, N NCTs. So NCTy € F =%, which implies F¥.; € F *X.r. As per the construction, A
intersects every member of Fff.r. Hence NCT, N NCTy # NCTy for all NCTy € F{{-r and NCTy *= NCT, N
NCTy. Therefore NCTr # NCTy for all NCTg, € F *§cp. Thus NCTy & F *%cr.

Let NCTy, € F xXcp. Then NCTr, 2 NCT, N NCT for some NCT € Fi.r. If NCT,, is a neutrosophic crisp triple
setand NCT;, 2 NCTy,, then obviously NCT;, 2 NCT, N NCT for some NCTy € Fi-r which implies NCT, €
F =% .. That is all the supersets of F *% .. also lies in F *X ;. Let NCTr,, and NCTg,, be both members of F =X .
Then NCTp;, 2 NCT, M NCTz; and NCTs,, 2 NCT, N NCTz, for some NCTg;, NCTg,, € Fi-r . Hence
NCTgy, M NCTpy, 2 (NCTy M NCTry) M (NCT, N NCTgy) = NCTy 11 (NCTgy M NCTg,) = NCT, 1 NCTp,
where NCTzNCTg, M NCTr, € F¥cr. Thus NCTry, M NCTgy, 2 NCT, N NCTx for some NCTy € F =¥, and so
NCTpy, M NCTgy, € F xXcp. Hence F «X.r is a NCT —filter on X such that F =X . contains Fi.r. But it is given
that F¥.r is a NCT —ultra filter on X. Therefore F «% .2 F¥.; implies F *X.r= F.r. Further NCTy € F{.r,
NCT, I NCTy = NCT,and NCT, 2 NCT, 1 NCTy implies NCT, € F ¥, or NCT, € F¥.r. Thus F¥.; contains
all those neutrosophic crisp triple sets of X, which intersect every member of F¥.;.

5. Properties of Convergence of NCT —filter
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Theorem 5.1. Let X # @ and 7§, be NCT —topological space on X. Also let NﬁCT be a ¥, —neighbourhood of
NCT;. Then

(@) Every t¥.r —neutrosophic crisp triple neighbourhood F¥ . —filter NﬁCT converges to a unique limit.

(b) If TXcr is an indiscrete neutrosophic crisp triple topological space, then every F¥ . —filter on X converges to
every neutrosophic crisp triple point of X.

(c) If F{zr = NCTj, then F{{ir — NCT; where F{¢; is finer than Ficr.

d) If F{.; = NCT; with respectto i 5, then Fi.- = NCT; with respect to ti;r where T35 isa NCT —topology
NCT D NCT NCT p NCT NCT
on X, which is coarser than t¥.,.

Proof.

(a) Let N,?CT be the collection of all 5. —neighbourhoods of NCT}; in a neutrosophic crisp triple topological
space (NCTy,txcr). By Theorem 4.1.7, NﬁCT is a Fif., —filter on X and le,iCT is eventually in every
Txer —neutrosophic crisp triple neighbourhood of neutrosophic crisp triple point NCT;; so that N,{‘fCT - NCTj.
Further, this NCT; is unique because if NCTy is any other neutrosophic crisp triple point distinct from NCT3,
then ({q}, {q}, @) is a T3; —neighbourhood of NCT; but it does not belong to N,{?CT.

(b) Let F{¥.; be a NCT —filter on X and NCT; be any arbitrary neutrosophic crisp triple point of X. Then only
Txer —neutrosophic crisp triple neighbourhood Fyc —filter of NCT}; is {TCTx} and TCTy € Fi¢r so that
Fr > NCTs. Since NCTj is arbitrary, every neutrosophic crisp triple filter on X converges to every
neutrosophic crisp triple point of X.

(c) Fr — NCTy if and only if every ¥y —neutrosophic crisp triple neighbourhood of NCTy is contained in
Fi¥r. As F¥r is finer than F¥ ., F¥% is eventually in every 3. —neutrosophic crisp triple neighbourhood
of NCT;. Hence Fyi¢r = NCTp.

(d) Fier = NCT; with respect to 73 if and only if every t§.; —neutrosophic crisp triple neighbourhood of
NCT} is contained in Ficr. As ti¢r is coarser than ticr, Fycr is eventually in every 77 —neutrosophic
crisp triple neighbourhood of NCT;. Then Fie; = NCT; with respect to 77 ¢y

Theorem 5.2. A neutrosophic crisp triple filter Fi¥. on a neutrosophic crisp triple topological space (NCTy , Tacr)
converges to a neutrosophic crisp triple point NCT; if and only if every neutrosophic crisp triple ultra filter on X
containing Fy.r converges to NCT}.

Proof.

Let Fyer = NCT; and Fy¢r be a neutrosophic crisp triple ultra filter containing Fy'cr-. Obviously F§¢ is finer than
Fycr, so that Fier — NCT;. Conversely, let every neutrosophic crisp triple ultra filter on X containing Fgcr
converge to NCT. Therefore every 75 —neutrosophic crisp triple neighbourhood of NCT is contained in every
neutrosophic crisp triple ultra filter on X, which contains Fi;. Since every 3. —neighbourhood of NCTj is
contained in the intersection of all the NCT —ultra filters on X which contain F{.;. Thus every
Tacr —neighbourhood of NCTj is contained in Fy.r. Hence Fycr — NCTj.

Theorem 5.3. In a NCT —topological space (NCTy ,t8¢r), @ NCT; # NCTy of X is ti -y —open if and only if
NCTy is contained in every NCT —filter, which converges to a neutrosophic crisp triple point of NCT.

Proof.

Let NCT, be a T —neutrosophic crisp triple open set and F5{., be an arbitrary neutrosophic crisp triple filter on
X, which converges to NCT; € NCTy. Let Fycr = NCT; € NCT;. Then every T3, —neutrosophic crisp triple
neighbourhood of NCTj is contained in Fycr. Ultimately, ¥. —neutrosophic crisp triple open set NCT; is
contained in Fior.

Conversely, let NCT,; be contained in every neutrosophic crisp triple filter, which converges to a neutrosophic
crisp triple point of NCT;. Choose NCT; = {{p}, {p}, {p°}) to be any arbitrary neutrosophic crisp triple point of
NCTg, N§ . is the T¥ . —neutrosophic crisp triple neighbourhood filter of NCT; which converges to NCT so that

NCT; & N,f,’CT. In other words NCTj; is a tx¢; —neutrosophic crisp triple neighbourhood of NCT; and as NCTj is
an arbitrary neutrosophic crisp triple point of NCT;, we have NCT; is a . —neighbourhood of each of its
neutrosophic crisp triple points. Hence NCTj is Tx .y —open.
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6. Adherent points in neutrosophic crisp triple topological space

Definition 6.1. Let (NCTy,tixcr) be a NCT —topological space and NCT, be a NCT —set of X. Then a
NCT —point NCT; of X is called a neutrosophic crisp triple adherent point of NCT, if and only if every
Tacr —neighbourhood of NCTj; contains at least one NCT —point NCT,. That is NCTy 1M NCT, # NCT,, where
NCTy is any T3¢ — neutrosophic crisp triple neighbourhood of NCT;. The set of all neutrosophic crisp triple
adherent points of a given neutrosophic crisp triple set NCT, of X is denoted by dh(NCT,).

Definition 6.2. Let (NCTy,t&.r) be a NCT —topological space and F¥.; be a NCT —filter on X. Then a
NCT —point NCT; of X is called a neutrosophic crisp triple adherent point of Fic;- if and only if Fy is frequently
in each 73 — neutrosophic crisp triple neighbourhood of NCT}.

Theorem 6.3. Let X be a given non-empty set and 7., be a neutrosophic crisp triple topological space on X. Let
NCTy be any element of the Tx - — neutrosophic crisp triple neighbourhood of the neutrosophic crisp triple point
NCTj. Then

p

(a) If F{cr = NCTy, then NCT; is a NCT —adherent point of Ficr.

(b) NCT; isa NCT —adherent point of F. if and only if NCT;; is a NCT —adherent point of F¢;, where Fiir
isa NCT —filter on X, which is coarser than F¥;.

(c) NCTy is a Tacr — NCT —adherent point of Fyr if and only if NCTj is a 743 neutrosophic crisp triple
adherent point of F¥., where t;r isa NCT —topology on X, which is coarser than ..

Proof.

(a) Let Fycr = NCTp. Then Fyer is eventually in every 73 — neutrosophic crisp triple neighbourhood of NCT.
As eventually in implies frequently in, F¥.; is frequently in every ¥, — neutrosophic crisp triple
neighbourhood of NCT;. Hence every t¥cr — neutrosophic crisp triple neighbourhood of NCT; intersects
every neutrosophic crisp triple member of Fii.;.

(b) NCT; is aneutrosophic crisp triple adherent point of Fi.r ifand only if every ¥ — neutrosophic crisp triple
neighbourhood of NCT}; intersects every neutrosophic crisp triple member of Fy.r . As Fij¢r is a neutrosophic
crisp triple filter on X coarser than FZ.; , every T, — neutrosophic crisp triple neighbourhood of NCT;
intersects every neutrosophic crisp triple member of Fi-. Then NCT; is a neutrosophic crisp triple adherent
point of F¥r.

(c) Similar to that of (b).
7. Conclusion

In this study, we have successfully presented key advancements in neutrosophic topology by developing new
concepts such as the NCT —filter and its convergence properties. These innovations lead to a novel approach to
managing uncertainty within topological spaces. Moreover, the application of neutrosophic logic in mathematical
frameworks is established. Also, investigating the properties of convergence of NCT —filters provided a robust
methodology for addressing ambiguity in various topological structures. Additionally, the exploration of adherent
points in neutrosophic crisp triple topological spaces has opened up fresh perspectives on the interaction between
sets and open sets under uncertain conditions. Furthermore, our findings significantly expand the theoretical and
practical understanding of neutrosophic topology, positioning this work as a foundation for future studies and
applications in fields such as data analysis, decision-making, and artificial intelligence etc., where uncertainty
plays a crucial role.
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