NSS Neutrosophic Sets and Systems, Vol. 99, 2026

University of New Mexico

gV
N1 a

On the Theory of Fuzzy Neutrosophic Strongly p- Category Sets

and Their Associated p- Baire spaces

Poongothai Eswaran »*, and Balaganesan Palanivelu 2

Department of Mathematics, AMET Deemed to be University, Chennai, Tamil Nadu, India; epoongothai@ametuniv.ac.in
2 Department of Mathematics, AMET Deemed to be University, Chennai, Tamil Nadu, India; balaganesan.p@ametuniv.ac.in

* Cotrespondence: epoongothai@ametuniv.ac.in

Abstract: In this paper, we introduced some types of fuzzy neutrosophic strongly category sets and
their characterizations and examples are obtained. Also we discuss fuzzy neutrosophic p - strongly
Baire Spaces and its properties are to be described.
Keywords: Fuzzy neutrosophic sets; fuzzy neutrosophic p-strongly nowhere dense; fuzzy
neutrosophic p-strongly category sets and fuzzy neutrosophic pi-strongly Baire Space.

1. Introduction

The fuzzy idea was invaded all branches of science as far back as the presentation of fuzzy sets
by L. A. Zadeh [22]. The important concept of fuzzy topological space was offered by C.L.Chang [3].
The idea of fuzzy o- Baire Spaces was introduced by G. Thangaraj and E. Poongothai [14]. The concept
of neutrosophic sets was defined with membership, non-membership and indeterminacy degrees. In
2017, Veereswari [21] introduced fuzzy neutrosophic topological spaces. The idea of fuzzy
neutrosophic Baire spaces was introduced by E. Poongothai and E.Padmavathi [11]. In this paper, we
introduced some types of fuzzy neutrosophic sets such as p-nowhere dense set, p-first and second
category, p-residual, u-strongly nowhere dense, p-strongly first and second category, p-strongly
residual and their characterizations and examples are explained. Also we discuss about fuzzy
neutrosophic p-strongly Baire Space and its properties are to be described.

2. Preliminaries

Definition 2.1. [2] A fuzzy neutrosophic set A on the universe of discourse X is defined as A =
(X, Ta(x), 1,(x),Fq(x)),x € X where T,[,F:X — [0,1] and 0 < T,(x) + I;(x) + F4(x) < 3.

Definition 2.2. [2] A fuzzy neutrosophic set A isa subset of a fuzzy neutrosophic set B (i.e,,) A S B
for all x if T4(x) < Tg(x),I4(x) < Ig(x),F4(x) = Fg(x).

Definition 2.3. [2] Let X be a non-empty set, and A =(x,T4(x),I4(x),Fs(x)) , B=
(x,Tg(x),Ig(x), Fg(x)) be two fuzzy neutrosophic sets. Then

AU B=(x, max(T 4(x), Tg(x)), max(I ,(x), Ig(x)), min(F 4(x), Fg(x)))

AN B=(x, min(T 4(x), Tp(x)), min(l4(x), Ig(x)), max(F 4 (x), Fp(x)))
Definition 2.4. [2] The difference between two fuzzy neutrosophic sets A and B is defined as

A\B (x0)=(x, min (T4 (x), Fg (x)), min (I, (x),1 — I (x)), max (F4 (x), T (x))).
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Definition 2.5. [2] A fuzzy neutrosophic set A over the universe X is said to be null or empty fuzzy
neutrosophic setif T,(x) = 0,1,(x) = 0, F4(x) =1 forall x € X. Itis denoted by Oy

Definition 2.6. [2] A fuzzy neutrosophic set A over the universe X is said to be absolute (universe) fuzzy
neutrosophic set if Ty(x) = 1,[,(x) = 1,F,(x) = 0 forall x € X. Itis denoted by 1.

Definition 2.7. [2] The complement of a fuzzy neutrosophic set A is denoted by A° and is defined as
A€ = (x,Tpe (%), I4c(x), Fyc(x))  where  Tye(x) = Fu(x),[4c(x) =1 — I,(x),Fge(x) = T4(x). The
complement of fuzzy neutrosophic set A can also be defined as A° = 1y — A.

Definition 2.8. [1] A fuzzy neutrosophic topology on a non-empty set X is a 7 of fuzzy neutrosophic
sets in X saisfying the following axioms.

() 0y 1y €T

(i) Ay NA, €1 forany A, Ay €T

(iii) U A; € 7 for any arbitrary family {A;:i € JI€ T

In this case the pair (X, 1) is called fuzzy neutrosophic topological space and any fuzzy neutrosophic
setin 7 is known as fuzzy neutrosophic open set in X.

Definition 2.9. [1] The complement A° of a fuzzy neutrosophic set A in a fuzzy neutrosophic
topological space (X, ) is called fuzzy neutrosophic closed set in X.

Definition 2.10. [1] Let (X, t) be a fuzzy neutrosophic topological space and A = (x, T, (x), I(x), F4(x))
be a fuzzy neutrosophic set in X. Then the closure and interior of A are defined by
int (A) =U{G: G is a fuzzy neutrosophic open set in X and G € A}
cl(4) =N {G:G is a fuzzy neutrosophic closed set in X and A < G}

Definition 2.11. [1] Let (X,7) be a fuzzy neutrosophic topological space over X. Then the following
properties hold. (i) cl(4A€) = (int A)¢ , (ii) int (A)° = (cl A)°.

Definition 2.12. [11] A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (P, ty) is
called a fuzzy neutrosophic F, —setif Ay =V{2, Ay, where Ay € 1y for i € 1.

Definition 2.13. [11] A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (P, ty) is
called a fuzzy neutrosophic Gs —setif Ay =AZ; Ay, where Ay, € ty for i € I.

Definition 2.14. [11] A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (P, Ty)
is called a fuzzy neutrosophic dense if there exist no fnCS By in (P,ty) s.t Ay € By € 1x. That is,

fr(Ay)™ = 1y.

Definition 2.15. [11] A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (P, ty) is
called a fuzzy neutrosophic nowhere dense set if there exist no non zero fnOS By in (P,7y) s.t By ©
fn(Ay)~. Thatis, fn(((Ay)7)") = Oy.

Definition 2.16. [11] Let (P,ty) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set
Ay in (P,ty) is called fuzzy neutrosophic one category set if Ay =V{Z; Ay, where Ay, 's are fuzzy
neutrosophic nowhere dense sets in (P, Ty). Any other fuzzy neutrosophic set in (P,ty) is said to be
of fuzzy neutrosophic two category.
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Definition 2.17. [11] A fuzzy neutrosophic topological space (P,ty) is called fuzzy neutrosophic one
category space if the fuzzy neutrosophic set 1, isa fuzzy neutrosophic one category setin (P, ty). That
is, 1, =Vi2; Ay, where Ay/'s are fuzzy neutrosophic nowhere dense sets in (P, 7y). Otherwise (P,7y)
will be called a fuzzy neutrosophic two category space.

Definition 2.18. [11] Let Ay be a fuzzy neutrosophic one category set in (P,7y). Then 4y is called
fuzzy neutrosophic residual set in (P, ty).

Definition 2.19. [11] A fuzzy neutrosophic topological space (P,ty) is called fuzzy neutrosophic

Baire space if fn (V{‘il (ANi))+ = Oy ,where Ay,'s are fuzzy neutrosophic nowhere dense setsin (P, 7y).

Definition 2.20. [11] Let (P,ty) be a fuzzy neutrosophic topological space. Then the following are
equivalent.

(1) (P,ty) is a fuzzy neutrosophic Baire Space.

(2) fn(Ay)* = Oy, for every fuzzy neutrosophic one category set Ay in (P, ty).

(3) fn(By)* = 1y, for every fuzzy neutrosophic residual set By in (P, Ty).

Definition 2.21.[5] Let (X, Ty) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set Ay
in (Xy, Ty) is called a fuzzy neutrosophic o —nowhere dense setif 1y is a fuzzy neutrosophic F; —set
in (Xy,Ty) such that int(dy) = Oy.

Definition 2.22. [5] Let (X, Ty) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set
Ay in (Xy,Ty) is called a fuzzy neutrosophic o —first category set if Ay =ViZ; (dy,), where (Ay,)'s are
fuzzy neutrosophic ¢ —nowhere dense sets in (Xy, Ty). Any other fuzzy neutrosophic set in (Xy, Ty)
is said to be fuzzy neutrosophic o —second category sets in (Xy, Ty).

Definition 2.23. [5] Let Ay be a fuzzy neutrosophic ¢ —first category setin (Xy,Ty). Then 1y — Ay is
called a fuzzy neutrosophic ¢ —residual setin (Xy, Ty).

Definition 2.24. [5] A fuzzy neutrosophic topological space (Xy,Ty) is called fuzzy neutrosophic
o —first category space if the fuzzy neutrosophic set 1y, isa fuzzy neutrosophic o —first category set
in (Xy, Ty). That is 1x,=V;Z; (4y,), where (ANi)'s are fuzzy neutrosophic ¢ —nowhere dense sets in
(Xy, Ty). Otherwise (Xy,Ty) will be called a fuzzy neutrosophic o —second category space.

Definition 2.25. [5] Let (Xy,Ty) be a fuzzy neutrosophic topological space. Then (Xy, Ty) is called a
fuzzy neutrosophic ¢ —Baire Space if int(ViZ; (Ay,)) = Oy, where (dy,)'s are fuzzy neutrosophic
o —nowhere dense setsin (Xy, Ty)-

Theorem 2.26. [5] Let (Xy,Ty) be a fuzzy neutrosophic topological space. Then the following are
equivalent.

(1) (Xy, Ty) is a fuzzy neutrosophic ¢ —Baire Space.

(2) int(Ay) = Oy, for every fuzzy neutrosophic o —first category set Ay in (Xy, Ty).

(3) cl(uy) = 1y, for every fuzzy neutrosophic ¢ —residual set py in (Xy, Ty).

3. Fuzzy Neutrosophic p-Strongly Nowhere Dense Sets
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Definition 3.1. Let (Xy,Ty) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set Ay
is called fuzzy neutrosopic p-nowhere dense set in (Xy,Ty) if [Ay A (1y — Ay)] is a fuzzy
neutrosophic nowhere dense setin (X, Ty).

Definition 3.2. Let (Xy,Ty) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set Ay
is called fuzzy neutrosophic u-first category in (Xy, Ty) if Ay =V;2; (dy,), where (4y,)’s are fuzzy
neutrosophic p-nowhere dense setsin (Xy, Ty). Otherwise are called as fuzzy neutrosophic p-second
category setin (Xy, Ty).

Definition 3.3. The complement of fuzzy neutrosophic u-first category sets are called fuzzy
neutrosophic p-residual set in (Xy, Ty).

Definition 3.4. Let (X, Ty) be a fuzzy neturosophic topological space. A fuzzy neutrosophic set Ay
is called fuzzy neutrosophic u-strongly nowhere dense set in (Xy, Ty) if [Ay A(1y —Ay)]is a fuzzy
neutrosophic pu-nowhere dense set in (Xy,Ty). That is, 4y is a fuzzy neutrosophic p-strongly
nowhere dense set in (Xy, Ty) if p— {Intcl[Ay A (1y —Ay)]} = Oy in (X, Ty).

Example 3.5. Let Xy = {a, b, ¢} the fuzzy neutrosophic sets Ay ,By and Cy are defined on Xy as
follows:

Ay : Xy — [0y, 14] is defined as, Ay = {(a,(0.6, 0.7, 0.6)),(b,(0.5, 0.6, 0.7)),{c,(0.7, 0.6, 0.6))}
By : Xy — [0y, 1] is defined as, By = {(a,(0.5, 0.6, 0.7)),(b,(0.8, 0.6, 0.6)),{c,(0.6, 0.5, 0.5))}
Cy : Xy — [0y, 14] is defined as, Cy = {(a,(0.7, 0.6, 0.8)),(b,(0.8, 0.8, 0.6)),{c,(0.5, 0.5, 0.5))}

Then, Ty ={Oy , Ay, By , Cy , Ay V By By V Cy , Ay A By ,By A Cy , Ay A Cy A(Ay A By
ACy), 1y }isafuzzy neutrosophic topology on Xy . We computation see that p-Intcl[(Ay ABy A Cy
)A(1y - (Ay A By A Cy ))] = Oy . Hence, (Ay A By A Cy ) is a fuzzy neutrosophic p-strongly
nowhere dense set in (Xy, Ty).

Proposition 3.6. If 4y is a fuzzy neutrosophic p-nowhere dense set in a fuzzy neutrosophic
topological space (Xy,Ty), then Ay is a fuzzy neutrosophic p-strongly nowhere dense set in
(X, Tn)-

Proof. Let Ay be a fuzzy neutrosophic p-nowhere dense set in a fuzzy neutrosophic topological
space (Xy,Ty), then p — Intcl(Ay) = Oy in (X, Ty). Since [Ay A (1y — Ay)] < Ay in (X, Ty). We
obtain that p — Intcl[Ay A (1y — 4y)] < p - Intcl(dy) and hence p —{Intcl[Ay A (1y — Ay)]} < Oy . That
is p — {Intcl[Ay A (1y — Ay)]} = Oy. Hence Ay is afuzzy neutrosophic p-strongly nowhere dense set
in (Xy, Ty).

Proposition 3.7. If (1y - Ay ) is a fuzzy neutrosophic p-nowhere dense set in a fuzzy neutrosophic
topological space in (Xy,Ty), then Ay is a fuzzy neutrosophic p-strongly nowhere dense set in
(XN’ TN)

Proof. Suppose that (1y — Ay) is a fuzzy neutrosophic p-nowhere dense set in a fuzzy neutrosophic
topological space (Xy,Ty), then p - [Intcl(1y — Ay)] = Oy in (Xy, Ty). Since [Ay A (Iy — Ay)] <Ay
= Ay), p—{Intcl[Ay A (1y = Ay)]} < p - [Intcl(1y — Ay)] and hence p - {Intcl[Ay A (1y — Ay)]} < Oy.
Implies that p - {Intcl[Ay A (1y — Ay)]} = Oy. Hence Ay is a fuzzy neutrosophic pi-strongly nowhere
dense setin (Xy, Ty).-
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Proposition 3.8. If u — [Clint(1y - Ay)] = 1y , for a fuzzy neutrosophic set Ay defined on (Xy, Ty),
then 4y is a fuzzy neutrosophic p-strongly nowhere dense setin (Xy, Ty).

Proof. Suppose that u - [Clint(1y - 4y)] = 1y in(Xy, Ty). Then 1y - {u - [Clint(1y - Ay)]} = Oy
which implies that 1y — 1y - {u—[Intcl(1y — 1y — Ay)]} = Oy. We obtain p — [Intcl(dy)] = Oy. Thus
Ay is a fuzzy neutrosophic p-nowhere dense set in (Xy,Ty). By proposition 3.2, 4y is a fuzzy
neutrosophic p-strongly nowhere dense setin (Xy, Ty).

Proposition 3.9. If Ay is a fuzzy neutrosophic p-strongly nowhere dense in (Xy, Ty), then (1 — 4y)
is also a fuzzy neutrosophic p-strongly nowhere dense setin (Xy, Ty).

Proof. Let Ay be a fuzzy neutrosophic u-strongly nowhere dense set in (Xy, Ty) which implies that
[ {IntCl[lN A (1N - AN)]} = ON in (XN’TN)' NOW, S {[IntCl[(lN - )‘N) /\(1N - 1N - AN)]]} =u-
{[Intcl[(1y — Ay ) A Ay]]} = Oy . This implies that (1y — Ay) is also a fuzzy neutrosophic p-strongly
nowhere dense set in (Xy, Ty).

Proposition 3.10. If Ay is a fuzzy neutrosophic p-nowhere dense set in fuzzy neutrosophic
topological space (Xy,Ty) then (1y — Ay ) is a fuzzy neutrosophic p-strongly nowhere dense set in
(XNF TN)

Proof. Let Ay be a fuzzy neutrosophic p-nowhere dense setin (X, Ty). Now, by proposition 3.2, we
get Ay is a fuzzy neutrosophic p-strongly nowhere dense setin (X, Ty) and by proposition 3.4, we
obtain that (1y — Ay) is a fuzzy neutrosophic u-strongly nowhere dense set in (Xy, Ty).

Proposition 3.11. If Ay is a fuzzy neutrosophic p-strongly nowhere dense set in (Xy,Ty) then u -
c[Ay A (Ay— An)] = 1y in (X, Ty).

Proof. Let Ay be a fuzzy neutrosophic p-strongly nowhere dense set in (Xy, Ty). Then p - cl[Ay A
(1y — Ay)] = Oy implies that pu — cl[1y — Int[Ay A (1y — Ay)]] = 1y which implies that p - cl[Int(1y
- Ay)AAy - 1y - Ay)]= 1y .Butu—[Clint[1ly - Ay ) A Ay]<p—[cl[(1y — Ay) vV Ay]], this implies
that 1y Su—cl[(1y - Ay) vV Ay]. Hence we get u—cl[Ay vV (1y — Ay)] = 1y in (Xy, Ty).

4. Fuzzy Neutrosophic p-strongly first(second) category sets

Definition 4.1. A fuzzy neturosophic set 4y is said to be fuzzy neutrosophic pi-strongly first category
setin (Xy,Ty) if Ay=V;2; (Ay,), where (4y,)’s are fuzzy neutrosophic p-strongly nowhere dense sets

in (X, Ty). Otherwise are called as fuzzy neutrosophic p-strongly second category setin (Xy, Ty).

Definition 4.2. The complement of fuzzy neutrosophic p-strongly first category sets are called fuzzy
neutrosophic p-strongly residual set in (Xy, Ty).

Example 4.3. Let (Xy, Ty) be a fuzzy neutrosophic topological space, where Xy = {a, b} and defined
the fuzzy neutrosophic sets are Ay , By , Cy , Dy, Ey as following

Ay : Xy — [0y, 14] is defined as Ay = {(a,(0.6, 0.4, 0.8)),(b,(0.8, 0.6, 0.9))}
By : Xy — [0y, 1] is defined as By = {{a,(0.6, 0.3, 0.8)),(b,(0.9, 0.2, 0.7))}
Cy : Xy — [0y, 1] is defined as Cy = {(a,(0.5, 0.4, 0.9)),(b,(0.7, 0.8, 0.9))}

Dy Xy — [0y, 15]is defined as Dy = {{a,(0.4, 0.6, 0.9)),(b,(0.6, 0.8, 0.9))}
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Ey : Xy — [0y, 1y]is defined as Ey = {(a,(0.3, 0.7, 0.9)),{(b,(0.5, 0.9, 0.9))}

Then, Ty = {0y , Ay , By , Cy , Dy , Ey , 1y } is a fuzzy neutrosophic topology on Xy . We
computation see that, fuzzy neutrosophic p-strongly first category setis By and fuzzy neutrosophic
p-strongly second category sets are {Oy , Ay , Cy , Dy , Ey , 1y }. Also, the fuzzy neutrosophic u-
strongly residual setis 1y — By. .

Proposition 4.4. If Ay is a fuzzy neutrosophic p-first category set in (Xy,Ty),then Ay is a fuzzy
neutrosophic u-strongly first category set in (X, Ty).

Proof. Let Ay be a fuzzy neutrosophic u-first category set in a fuzzy neutrosophic topological space
(Xn, Ty). Then Ay=V{Z; (dy,), where (4y,)’s are fuzzy neutrosophic p-strongly nowhere dense sets
in (Xy,Ty). The fact “Every fuzzy neutrosophic p-nowhere dense set is fuzzy neutrosophic p-
strongly nowhere dense set” in (Xy, Ty). We deduce that (4y,)’s are fuzzy neutrosophic u-strongly
nowhere dense sets and hence Ay=V;2; (4y,), where (4y,)’s are fuzzy neutrosophic p-strongly
nowhere dense sets in (Xy, Ty). Hence 4y is a fuzzy neutrosophic p-strongly first category set in

(XN! TN)

Remark 4.5. A fuzzy neutrosophic p-strongly first category sets need not be a fuzzy neutrosophic p-
first category set in (Xy, Ty). For, consider the following example.

Example 4.6. Let (Xy,Ty) be a fuzzy neutrosophic topological space. Xy = {a} and define the fuzzy
neutrosophic sets are Ay ,By ,Cy as follows:

Ay : Xy — [0y, 1y] is defined as Ay ={a,(0.6, 0.4, 0.6)}
By : Xy— [0y, 1y] is defined as By =1{a,(0.3, 0.4, 0.6)}
Cy Xy — [0y, 1y]is defined as Cy =1{a,(0.9, 0.7, 0.6)}

Then, Ty = {0y , Ay , By , Cy , 1y } is a fuzzy neutrosophic topology on Xy . We computation
see that, Ay and By fuzzy neutrosophic p-strongly nowhere dense sets in (Xy, Ty). Also(Ay vV By
) = Ay this implies that, Ay is a fuzzy neutrosophic p-strongly first category set in (Xy, Ty). Now,
(1y - By )and (1y - Cy ) are fuzzy neutrosophic p-nowhere dense sets in(Xy, Ty). Then [(1y — By
)V (1y — Cy )] = Dy isnot a fuzzy neutrosophic p-first category set in (Xy, Ty).

Proposition 4.7. If Ay = V{Z; (4y,), where (4y,)’s are fuzzy neutrosophic closed sets with u — Int(4y
)= Oy , then 4y is a fuzzy neutrosophic u-strongly first category set in (X, Ty).

Proof. Suppose Ay = ViZ; (4y,), where (4y,)’s are fuzzy neutrosophic closed sets with p — Int(4y) =
Oy in (Xy,Ty). If Ay is a fuzzy neutrosophic closed in fuzzy neutrosophic topological space
(Xy, Ty) with u—Int(4y,) = Oy, then Ay is a fuzzy neutrosophic p-strongly nowhere dense set. Then
use this concept 4y is a fuzzy neutrosophic closed in fuzzy neutrosophic topological space (Xy, Ty)
with u—Int(4dy,) = Oy . Thus, 4y is a fuzzyneutrosophic u-strongly nowhere dense set and then we
have Ay =ViZ; (Ay,), where (4y,)’s are fuzzy neutrosophic u-strongly nowhere dense sets in
(Xy, Ty). Therefore Ay is a fuzzyneutrosophic u-strongly first category set in (Xy, Ty).

5. Fuzzy Neutrosophic p-strongly Baire Spaces
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Definition 5.1. A fuzzy neutrosophic topological space (Xy,Ty) is called fuzzy neutrosophic u-
strongly Baire Space if u - cl[ViZ; (Ay,)] = 1y, where (4y,)’s are fuzzy neutrosophic u-strongly
nowhere dense sets in (Xy, Ty)-

Example 5.2. Let (Xy,Ty) be a fuzzy neutrosophic topological space. Where Xy = {a} and define the
fuzzy neutrosophic sets are Ay , By and Cy as follows:

Ay Xy — [0y, 1y] is defined as Ay ={(a,(0.7, 0.8, 0.9))}
By : Xy — [Oy,1y]is defined as By = {{(a,(0.3, 0.4, 0.6))}
Cy : Xy — [0y, 1y] is defined as Cy = {(a,(0.9, 0.7, 0.6))}

Then, Ty=1{0y , Ay , By , Cy , 1y} is a fuzzy neutrosophic topology on Xy . We computation see
that, fuzzy neutrosophic p-strongly nowhere dense sets are Ay and By . Also, u—cl[Ay VBy]= 1y .
Hence (Xy,Ty) is a fuzzy neutrosophic p-strongly Baire Space.

Proposition 5.3. Let (Xy,Ty) be a fuzzy neutrosophic topological space. Then the following are
equivalent

(i) (Xy,Ty) is a fuzzy neutrosophic p-strongly Baire space.

(ii) p - [cl(An)] = 1y , for every fuzzy neutrosopic p-strongly first category setin (X, Ty).
(iii) u - [Int(yy)] = Oy , for every fuzzy neutrosophic p-strongly residual set in (Xy, Ty).
Proof.

(i) = (ii)

Let Ay be a fuzzy neutrosophic p-strongly first category set in(Xy,Ty). Then 4y = ViZ; (4y,),
where (4y,)’s are fuzzy neutrosophic p-strongly nowhere dense sets in (Xy, Ty). Since(Xy, Ty) is a
fuzzy neutrosophic u-strongly Baire space implies that u—cl[V;Z; (4y,)] =1y . Hence p—[cl(4dy)] = 1.

(i) = (iii)

Let yy be a fuzzy neutrosophic p-strongly residual set in (Xy,Ty). Then 1y -yy is a fuzzy
neutrosophic p-strongly first category set in (Xy, Ty). We obtain that p—cl[(1y -yy)] = 1y implies
that 1y - [p—Int(yy)] = 1y . Hence p - Int(yy) = Oy.

(iii) = (i)

Let Ay be a fuzzy neutrosophic p-strongly first category set in(Xy, Ty). Then 4y = V;2; (4y,), where
(4n,;)’s are fuzzy neutrosophic p-strongly nowhere dense sets in (Xy,Ty). We have 4y is a fuzzy
neutrosophic p-strongly first category set then (1y — 4y) is a fuzzy neutrosophic p—strongly residual
set in (Xy,Ty). We obtain that pu — Int(1y — 4y) =0y which gives that 1y — [ — cl(4y,)] = Oy.
Therefore we get u — cl(dy,) = 1y and hence u — cl[V{Z; (Ay,)] = 1y , where(4y,)’s are fuzzy
neutrosophic p-strongly nowhere dense sets in (Xy, Ty). Hence (Xy,Ty) is a fuzzy neutrosophic p-
strongly Baire space.
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“The following diagram illustrates the relationship among fuzzy neutrosophic strongly p-nowhere
dense sets, pu-category sets, and p-Baire spaces.”

Structural Hierarchy of Fuzzy Neutrophic Baire Spaces

4 r
X = V"' TP 4
where each A s - strongly nowore dense,
then Int, (X) =0

|
.Y

Fuzzy Neutrosphic Mu-Strongly
Meager (First Category)

: Fuzzy Dy
" Fuzzy Neutrosphic Mu- *,
Nowhere Dense Set

Int, (C1,(A) = 0y
¥

Neutrosphic Point

Figure 1. Structural Hierarchy of Fuzzy Neutrosophic Strongly u- Baire Space

6. Applications

Fuzzy neutrosophic strongly u —mowhere dense and Baire Spaces play an important role in
handling uncertainty, indeterminacy, and incomplete information in various real-world problems. In
data analysis and information systems, these concepts help in identifying insignificant or negligible
data regions within large datasets where uncertainty and indeterminacy are present. In medical
diagnosis, fuzzy neutrosophic u —Baire Spaces can be used to model complex patient data where
symptoms, test results, and diagnoses may contain vagueness and indeterminate values.

7. Conclusions

In this study, we introduced and explored the concept of fuzzy neutrosophic p-strongly various
sets and fuzzy neutrosophic p-strongly Baire space. We have examined the foundational properties of
fuzzy neutrosophic p-strongly various sets and fuzzy neutrosophic p- strongly Baire space. Future work
may include the study of other functions, compactness and connectedness in these sets and spaces as
well as potential Generalizations and real-world applications.
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