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Abstract

In this paper, the concepts of fuzzy neutrosophic pre o-nowhere dense set, fuzzy neutrosophic pre o-first
category set and fuzzy neutrosophic pre o-second category set in fuzzy neutrosophic topological spaces are
introduced and studied. By means of fuzzy neutrosophic pre o-nowhere dense sets, the concept of fuzzy
neutrosophic pre o-Baire space is defined and several characterizations of fuzzy neutrosophic pre o-Baire
spaces are studied. Several examples are given to illustrate the concepts introduced in this paper.
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. Introduction

The fuzzy idea was invaded all branches of science as far back as the presentation of fuzzy sets by L.
A. Zadeh [21]. 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 [13]. The concept of neutrosophic
sets was defined with membership, non-membership and indeterminacy degrees. In 2017, Veereswari [20]
introduced fuzzy neutrosophic topological spaces. The idea of fuzzy neutrosophic Baire spaces was introduced
by E. Poongothai and E. Padmavathi [10]. In this paper, the concepts of fuzzy neutrosophic pre c-nowhere
dense set, fuzzy neutrosophic pre c-first category set and fuzzy neutrosophic pre o-second category set in fuzzy
neutrosophic topological spaces are introduced and studied. By means of fuzzy neutrosophic pre c-nowhere
dense sets, the concept of fuzzy neutrosophic pre o-Baire space is defined and several characterizations of fuzzy
neutrosophic pre c-Baire spaces are studied. Several examples are given to illustrate the concepts introduced in
this paper.
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On Fuzzy Neutrosophic Pre X-Baire Spaces.

Il.  Preliminaries
Definition 2.1 [2] A fuzzy newtrosophic set 4 on the universe of discourse X is

defined as A = {x, Talx), lalx), Fa(x)), x P X where T, I, F : X — [0, 1] and
0" Talx) ~ falx) ~ Faix) = 3.

Definition 2.2 [2] A fuzzy neutrosophic set A is a subset of a fuzzy neutrosophic
zet Blie,] A DB for all x if Taix) ™ Te(x), Ja(x) * t=ix), Fa(x) 8 Faix).

Definition 2.3 [2] Let X be a2 non-empty set, and
A = x, Talx), lalx), Falx)), B = (x, Teix), l=(x), F=(x)) be two fuzzy

neutrasophic sets. Then

AY B
AXE

{x, max(Talx), Te(x)), max(ia(x), ls(x)), min(Fa(x), Fz(x)))
(x, min(Tal(x), Te(x)), min(ia(x), I2(x)), max(Falx), Fz(x)))

Definition 2.4 [2] The difference between two fuzzy neutrosophic etz A
and B iz defined =z A'Bix) = {x, min{Talx), Fa(x}), min{laix), 1 —
iz(x)), max(Falx), Ta(x))).

Definition 2.5 [2] A fuzzy neutrosophic set A over the universe X is said to be
null or empty fuzzy neutrosophic set if Talx) = 0, faix) = 0, Falx) = 1 for all

xP X, Itis denoted by Qu.

Definition 2.6 [2] A fuzzy neutrosophic set A over the universe X is said to be
absolute [universe) fuzzy neutrosophic set if Taix) = 1, lalx) = 1, Faix) = 0 for

all x P X. Itis denoted by 1w,

Definition 2.7 [2] The complement of & fuzzy neutrosophic set 4 is denoted
by AT and iz defined as AT = (x Tac(x), Jacix), Fac(x)) where Tacix) =
Falx), laz{x) = 1—lalx), Fac{x) = Tai{x). The complement of fuzzy neutrosophic

et A can also be defined as A5 = 1Ly — A,
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On Fuzzy Neutrosophic Pre X-Baire Spaces.

Definition 2.8 [1] A fuzzy neutrosephic topology on 2 non-empty set X is a ¢ of

fuzzy neutrosophic sets in X satisfying the following axioms.
(i) Ow, lw Pt
fii) A4 XA; Pr forany Ay, &z P
(iii) ¥A4: P rforany arbitrary family {&: :iPJ} P r

Im this case the pair (X, ) is called fuzzy neutrosophic topologiczl space and any

fuzzy meutrosophic set in T is known as fuzzy neutrozophic open set in X.

Definition 2.9 [1] The complement AS of 3 fuzzy neutrosophic set A in a fuzzy
neutrosophic topological space (X, r) is called fuzzy neutrosophic clozed setin X.

Definition 2.10 [1] Let (X, v ) be a fuzzy neutrozophic topological space and
A = (x, Talx), lalx), Fa{x)) be a fuzzy neutrosophic zet in X . Then the closure

and interior of A are defined by

intfA) = Y{G:Gis g fuzzy neutrasophic open setinkX ond G 8] Al
cliA)

X{&: Gis g fuzzy neutrosophic closed set inX ond A D G}

Definition 2.11 [1] Let (X, T) be a fuzzy neutrosophic topological space over X .
Then the following properties haold, () cl{4%) = {int &)=, (i) intiA%) = {c! A)-.

Definition 2,12 [10] & fy. neutrosophic set Ax in & fy. neutrosophic top. space

Ly

(P, tw) is called a fy. neutrosophic F--set if Ax = 11A.\.‘ , where A% P tw for

iPi

Definition 2,12 [10] A fy. nesutrosophic set Ax in & fy. neutrosophic top. space

(P, ) is called a fy. neutrosophic Ge-set in (P, ) if Ax = B an

1 i

where

Ax,P v foriP{

Definition 2.14 [10] A fy. neutrosophic set Awin 2 fy. neutrosophic top. space
{P. w~} is called a fy. neutrosophic dense if there exist no frCS Bx in (P, ™) 5.t
An A B A 1x. That is fafan) = 1x

Definition 2.15 [10] A fy. neutrosophic set 4w in 2 fy. neutrosophic top. space
{P, ) is called a fy. neutrosophic nowh. dense st if there exist no non zero

fmas Bx in (P, ) =t By A frldx) . That is, f(({(Ax1)) = Ox
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On Fuzzy Neutrosophic Pre X-Baire Spaces.

Definition 2.16 [10] Let (F.wv) be a fy. neutrosophic top. space. A fy.
neutm_ing:uhic zet Aw in [F.tx} iz called fy. neutrosophic one category set if

An = A, where Ax's are fy. neutroscphic nowh. dense zets in (P, o).
| [ i

Any other fy. neutrosophic set in (Pt} is said to be of fy. neutrosophic two
categary.

Definition 2.17 [10] A fy. neutrosophic top. space (F.tv) iz called fy.

neutrosophic one category space if the fy. neutrosophic set 1x is a fy. neutrosophic

one category setin {P, tw). Thatiz 1x = = Ax ,where Aw "s are fy. neutrosophic

1
nowh. denze zets in (P, tv). Otherwise [P ) will be called a fy. neutrosophic two
category space.

Definition 2.18 [10] Let Ax be = fy. newtrosophic one category set in [F, o).

Then A 3 is called fy. neutrosophic re. setin (P, o).

Definition 2.19 [10] A fy. neutrosophic top.  space (P} iz called fy.
neutrascphic Baire space if fnl B (&) = {0x, where (Aw)'s are fy.
1 '

-

neutrosophic nowh. dense sets in (P, o).

Theorem 2.1 [10] Let (P, ©=v) be a fy. neutrosophic top. space. Then the following

are equivalent

{1} (P, ) is & fy. neutrosophic Baire space.

Qwx, for every fy. neutrosophic one categary set Ax in (P, Tw).

12) fniAx)

1w, for every fy. neutrosophic re. set By in (P, tv).

(2) fn(Bx)

Definition 2.20 [5] Let {¥x, T} be a fuzzy neutrosophic topological space. A
fuzzy neutrosophic Set Aw in (¥, Tw) is called a fuzzy neutrosophic o-nowheres
dense set if Ax is 3 fuzzy neutrosophic Fe-setin (Xx, Tv) such that int(Ax) = Q.

Definition 2.21 [5] Let {¥x, T~} be a fuzzy neutrosophic topological space. A

fuzzy neutrosophic set Ax in (Xx, Tv) is called fuzzy neutrosophic o- first category
setifdw = (A=), where (A& )'s are fuzzy neutrosophic g-nowhere dense sets
| T T

in (¥, Tw). Any other fuzzy neutrosophic set in (¥, Tw) iz zaid to be fuzzy

neutrosophic o- second category sets in (X, Tw).

Definition 2.22 [5] Let Ax be a fuzzy neutrosophic o-first category set in
{Xx, Tw). Then 1w — Aw is called a fuzzy neutrosophic o-residual set in (X, Tw).
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On Fuzzy Neutrosophic Pre X-Baire Spaces.

Definition 2.23 [5] A fuzzy neutrosophic topological space (Xw, Tw) is called

fuzzy neutrosophic o-first category space if the fuzzy neutrosophic zef 1x, is a
fuzzy neutrosophic o-first category set in (¥w, Tw). That is lx, = z ls“l (A,
where (A,)'s are fuzzy neutrosophic o- nowhers dense sets in (Xx, Tw). Otherwise

(X, Twe) will be called = fuzzy neutrosophic o- second category space.

Definition 2.24 [5] Let (¥, Tw) be & fuzzy neutrosophic topological space. Then

{¥w, Tw) is called a fuzzy neutrosophic o-Baire space if int( ;{.’.:: 1) = 0x, where

{Ax, Yz are fuzzy neutrosophic o- nowhere denss setz in (Xv, Tw)

Theorem 2.2 [5] Let [Xv, Tw) be a fuzzy neutrosophic topological space. Then

the following are equivalent

(1) (Xx, T} iz a fuzzy neutrosophic o-Baire space.

{2) int{dx) = 0w, for every fuzzy meutrosophic o- first category zet Aw in
(X, T

13) cllux) = 1x, for every fuzzy neutrosophic o-residual set g in (X, Tw).

Definition 2235 [12] A fuzzy neutrosophic topological space (X, w) is colled o fuzzy
newtrosophic submaximal space if for each fuzzy neutrasophic set Axin (X, )
such thot (Ax) = 1 then Ax P in (X, ™ ). Thot is (X, =) is g fuzzy
newtroscphic submaoximal space if each fuzzy neutrosephic dense set in (X, T ) is

o fuzzy neutrosophic open set in (X, ).

Definition 2,26 [12] A fuzzy newtrosophic topological space (X, Tv) is colied @ fuzzy
neutrosophic resolvable spoce [f there exist g fuzzy neutrosophic dense set Ax in
(%, ) such thot {1 — Ax) = 1. Otherwise, (X, w0} is called @ fuzzy neutrosophic

irresolvobie space.

Definition 2,27 [12] A fuzzy newtrosophic topological space (X, ) is colied @ fuzzy
neutrosaphic hyperconnected space if every non-null fuzzy nevtrosophic open subset
of (X, ™) is fuzzy meutrosophic dense in (X, wr).

Definition 2.28 [12] A fuzzy nevtrosophic topologicol spoce (X, ) is colled @
fuzzy neuwtrosophic P-spoce if eoch fuzzy neutrosophic Ge-set in (X, ™) is fuzzy
neutrosophic open set in (X, o).

Definition 2.29 [12] A fuzzy neutresophic topological space (X, ) is colled a fuzzy
neutrosophic aimast resoivobie space of ¥V lAx ) = 1, where (AY )5 10 (X, )
1 i [

gre such thot (Ax) = 0, otherwize, (¥, ™) is colled @ fuzzy neutrosophic almost
irresolvable space.
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On Fuzzy Neutrosophic Pre X-Baire Spaces.

Definition 2.30 [4] FMS Ax in FNTS (X, t) is called Fuzzy meutrosophic regular
- open set [Briefly, FNR-open) if A = FMint(FNcl{ix)).

Definition 2.31 [4] FN3 Ax in FNTS (X, t) is called Fuzzy neutrosophic regular
- closed set (Briefly, FMR-closed] if Ax = FNoW{FNIne{Ax)).

Definition 2.32 [4] Fuzzy neutrosophic pre-open set(Briefly, FNP-open) if Ax D
ENIAt(ENCI{AR ).

Definition 2.33 [4] Fuzzy neutrosophic pre-closed set(Briefly, FMP-closed) if
ENCIENInt(Ax)) D (dx).

3 Fuzzy Neutrosophic Pre c—Nowhere Dense sets

Definition 3.1 A fuzzy neutrosophic set Ax in o fuzzy neutrosophic topological
spoce (Xw, Tw) is colled o fuzzy neutrosophic pre Fe-set in (Xu, Tw) if Avw =

&£
' (Ax), where (Ax)'s are fuzzy neutrosophic pre-closed sets in (Xw, T

.

Definition 3.2 A fuzzy neutrosophic set Ax in g fuzzy neutrosophic topological
spoce (Xw, Tw) is colled o fuzzy neutrosophic pre Ge-set in (Xx, T} if Ax =

" {Ax ), where (Ax)'s are fuzzy nevtroscphic pre-open sets in (K, Tw).
1 [ [

Definition 3.3 A fuzzy neutrosophic set Awin g fuzzy neutrosophic topological
spoce (Xn, Tw) is colled o fuzzy neutrosophic pre dense if there exist no fuzzy
neutrosophic pre-closed set where uw in (Xw, Tw) such thot Ax & pv & 1. Thot

is, pclidx) = 1w in (Xx, Tw).

Definition 3.4 A furzy meutrosophic set Aw in a fuzzy mneutrosophic topological

space (X, Tw) is called o fuzzy newtrosophic pre c-nowhere dense set if Av is @

non-zero fuzzy neutrosophic pre Fe-set in (K, Tw) such that pintidv) = Ou.

Example 3.1 Let ¥v = {a, b, c}. The fuzzy neutrozophic sets Ax, ux ond yx ore

defined on Xn as follows:
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On Fuzzy Neutrosophic Pre X-Baire Spaces.

Aw o K — [0w, 1x] is defined as,

Ax = {(g,10.7,0.8, 0.7)), (b, {0.5, 0.5, 0.5)), (c, (0.7, 0.7, 0.61}

px Xy — [0x, 1] is defined as,

pre = {lg, (0.5, 0.4, 0.8)), (b, (0.7, 0.6, O.5)), (c (0.8, 0.6, 0.6))}

vy o Xw — [0, 1v] is defined as,

v = {{a, (0.6, 0.7, 0.5)), (b, (0.5, 0.6, 0.6)), {c. (0.7, 0.6, 0.6}

Then, T = {0, A, pw, pu, AV v, px WV opw, Ax W pw, A X v, pw X pv, A X
yrr, lutis @ fuzzy neutrosophic topology on Xx_. The fuzzy neutrosophic set
Sr= [[lv — Ax) v {(1v — pw) W {(ly — (v v ux))] in (Xw, Tw). Then 8xis a
fuzzy neutrosophic pre F-set in (X, Tw) ond pint{Gx) = Ox and hence 6w iz g

fuzzy neutrosophic pre o-nowhere dense setin (Xv, Tx).

Example 3.2 Let X = {g, b}.The fuzzy neutrosophic sets ax and Sw are defined
on X as follows:

o - Xw — [0, 1] is defined as ax = {i{g, (0.4,0.3,0.4)), (b, {0.5, 0.4, 0.3))}

&t Xw — [0, 1] is defined as 6x = {{g, (0.5, 0.3, 0.3)), (b, (0.4, 0.3, 0.5))}

Then, T = {0, aw, By, @V Bx, o X 82, 1x} is o fuzzy neutrosophic topology on
Xwn. Now, cansider

qx = [[1x — {ow w 8x)) v (1x — {ax X 6x))]

gy = 1y — (@ X &)

Therefore g is o fuzzy neutrosopic pre Fe-set in (Xw, Tx ). pint{ne) % Ov.

Therefore mx is mot o fuzzy neutrosophic pre c-nowhere dense set in (Xu, Tw).

Remark 3.1 Jf Av gnd pw ore fuzzy neutrosophic pre o-nowhere dense sets in @

fuzzy neutrosophic tapological space (Xyv, Tw), then AwV ww be @ fuzzy neutrasophic

pre o-nowhere dense set in (Xv, Tw). For, consider the following exomple:
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Example 3.3 Let Xw = {a, b, c}. The fuzzy neutrosophic sets Ax, Bx and Cx are

defined X o5 follows:

Aw Xy — [0, 1x] is defined aos,

Aw={{g, (0.7, 0.6 0.6)), (b, (0.7, 0.5,0.8)), (. {0.5,0.7, 0.&))}

By : Xy — [0x, 1x] is defined as,

Bx = {{a, (0.5, 0.4, 0.5)), (b, (0.4, 0.7, 0.8)), {c, (0.8, 0.5, 0.E))}

Cr 1 X — [0, 1] is defined as,

Cw = {(g, (0.7, 0.6, 0.8)), (b, (0.6, 0.5, 0.5)), (c, (0.5, 0.4, 0.5))}

Then, T = {0x, Ax, Bx, Cx, Ax VB, By wCr, AnvCy, Av XBx, By XCx, Av X
Cx, Av W Bn W Cx, Ax X Bw X Cw, 1x} is clearly a fuzzy meutrosophic topology on
Xu.

Now, censider, ax = [{1nv — Ax)v {1y — B} v (1v — )] = [1x — {Ax 2 Bxw)]
Therefore aw is 0 fuzzy nevtrosophic pre Fe-set in (Xw, Tx)

Gx = [(1x —{8x vl )IW{1ly — (Ax Vo)W1l — (Ax XBx))] = [1lx — (Ax XBx)]
pint{ay) = 0x, which implies that aw is g fuzzy neutrosophic pre o-nowhere dense
5ot in (¥, Tee)

{Le — Cx) v (1w — {Ax v B v Cx)) = pw is o fuzzy neutrosophic pre Fe--set im
(X, Tw)

pint(yw) = QO is ¢ fuzzy neutrosophic pre c-nowhere dense set in (Xw, Tw).

pintlax Vv yny = 0w is 0 fuzzy neutrosophic pre o-nowhere dense set in (X, Tw).

Proposition 3.1 A fuzzy neutrosophic set Aw is @ fuzzy neutrosophic pre o-
nowehre dense set in g fuzzy neutrosophic taplogicol space (Xx, Tw) if ond anly
if (Lar— Ax) iz g fuzzy neutrosophic pre dense gnd fuzzy neutrosophic pre Gs-set in

(X, Tae).
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Proof. Let Ax be a fuzzy neutrosophic pre o-nowhre dense set {¥x, Tw). Then
An="% {A:), where (A )'s are fuzzy neutrozophic pre-closed sets in (X, T}
1 1 ]
and pint{dx) = Qw. Then 1y —pint(ix) = 1y — 0w = 1z and hence poi{ly —Aw) =
&£ £
1w, Alzo (v —Ax) = 1vw — B (Ax) = 8 (1w — Aw ), where {1y — Ax Vs
] : Bl : :

are fuzzy neutrosophic pre-open sets in (v, Tx), implies that 1x — Aw iz a fuzzy
neutrosophic pre Ge-zet in (X¥x, Tw) Hence (1x— Ax)is a fuzzy neuwtrosophic pre
denze and fuzzy neutrosophic pre Gs-setin (X, Tx). Conversaly,

Let Awv be a fuzzy meutrozophic pre dense and fuzzy neutrosophic pre Gs-set in

HXoe, T}, Then A = B Aw ), where (L )'s are fuzzy pre-open sets in (X, Tl
x £ Ijr F FI r

1 [ H
£ &£
MWow, 1v —Aw = 1w — g (Axw) = E (1w — Ax ), where (1w — Av )'s are fuzzy
L 1 : :
neutrosophic pre-closed sets in (X, Tw). Hence (Lvy — Aw)is a fuzzy neutrosophic
pre Fe-set in (Xv, Tx) and pint{ly — Av) = 1v — pei{ix) = 1wy — 1v = Ov. [Since
Axiz a fuzzy neutrosophic pre dense in (¥v, Tx)]. Therefore {1v — Ax) iz a fuzzy

neutrasophic pre o-nowhere dense set in (X, T,

Proposition 3.2 if A is a fuzzy nevwtrosophic pre dense set in a fuzzy newtrosaphic

[

topological spoce (Kw, Tw) such that px * (v — Aw), where pw is a fuzzy
neutrasophic pre F-set in (Xw, Tw), then v is g fuzzy neutroscphic pre g-nowhere

dense set in {Xu, Tw).

Proof. Let Ax be = fuzzy meutrosophic pre dense set in (Xx, Tx) such that
pe ™ (lw—Aw ) Now, uw ™ (1w —Ax), implies that pint{ux) ™ pint{lx—Ax). Then
pint{ux) * Ly — polfin) = v — 1w = 0w and hence pint{px) = 0w, Thersfore, uw
is & fuzzy neutrosophic pre Fe-zet in (X¥v, Tx) such that pint{ux) = 0x and hence

px is a fuzzy neutrosophic pre o-nowhere densze set in (X, Tl

Definition 3.5 Let (X, Tw) be o fuzzy nevtrosophic topological space. A fuzzy
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newtrosophic set A in (Xx, Tv) is colied fuzzy neutrosophic pre o-first cotegory set

Lg
if Awr = (A ), where [Aw )'s gre fuzzy nevtrosophic pre o-nowhere dense sets
1 1 ]

im (¥m, Tw). Any other fuzzy neutrosophic set in (¥u, Tx) iz soid to be of fuzzy

neutrosophic pre o-second categary set in (X, Tw).

Definition 3.6 Let Ax be g fuzzy neutrosophic pre o-first category setin (Xx, Tw).

Then [1x— Ax) is colled o fuzzy neutrosophic pre c-residual set in (X, Tw).

Definition 3.7 A fuzzy neutrosophic topological spoce (X, Twx) is colled fuzzy

neutrosophic pre o-first category space is the fuzzy neutrosphic set 1x,, if o fuzzy

neutrosophic pre o-first category setin (Xn, Te). That is, 1z, = z i., (Ax), where

{A:)'s ore fuzzy neutrosophic pre o-nowhere dense sets in (¥, Tw). Otherwise,

(¥, Tw) will be colled o fuzzy neutrosophic pre g-second cotegory space.

Proposition 3.3 If Avis o fuzzy nevtrosophic pre o-first category set in o fuzzy

newtrosophic topalogical space (¥, T}, then there is a fuzzy neutrosophic pre F--

set dw in (Xw, Tw) such thot Aw “ &n.

Proof. Let Ax be 3 fuzzy neutrosophic pre o-first category set in {Xv, Tx). Then

£
dp=""% {Ax ), where {1 )'s are fuzzy neutrozophic pre o-nowhere dense sets in

S
(¥, Tw). Now, [1v — pel(dx))'s (= 1 to oo) are fuzzy neutrozophic pre-open

Z
setzin (X, Tw). Then ux = & jilx—pn:.'{;lx 1} iz 3 fuzzy neutrosophic pre Gi-zet
a1 1 LH

L.
in {Xx, Tw) and 1w — uw = 1w — [ & (1w — pciidx )] = [ polidn )], Maow,
1 ] | []
£ L P
g [ ® pci{Ax )], Hence Ax = 3 (Az) ™
il : L I

T

(A ) ™ poifdx ), implies that

4
Z= . « .

[T g pci{dze)] = [1x — px]. That is, Ax “ [1v —uw] and [1v — un] is & fuzzy
neutrasophic pre F-szet in (Xx, Ti). Let dx = [1v — pr]. Hence, if Av is a fuzzy

neutrosophic pre o—first category set in (Xv, Tw), then there is a fuzzy neutrosophic

pre Fe-set 8w in (Xx, Tw) such that Ax * &,
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Proposition 3.4 If Axis o fuzzy neutrosophic pre o-first category set in o fuzzy
neutrosophic topalogical space (¥w, Tx), then there is a fuzzy neutrosophic pre F--

[T

set Sw in (Kw, Tw) such that Ax * &x * ci{Ax), where &x is @ fuzzy neutrosophic

pre Fe-zet in (Xu, Tw).

Proof. Let Ax be 3 fuzzy neutrosophic pre o-first category set in (X, Tx). Then

£
A= F {Ax ), where {1z )'s are fuzzy neutrosophic pre o-nowhere dense sets

™

in (X, Ter). Mow, [1v — pelldes)]'s (f = 1 to  oo) are fuzzy neutrosophic pre-
Z

open sets in {Xx, Tw). Then, px = 8_“(111'—;:.':1(.&3; 1) iz a fuzzy neutrosophic pre

(1w — pcifAx 0] = [Ii‘!l poifiz ).
1 i ;

£
Geset in (Xx, Tw) and 1v — v = 1w — [ 5

o

: e

1
- [-’is

MNow, Ay = ce (A ) pci{dx )] “e (e ) ™ J:.I'(LE [Ax ). That
1 1 : =1 : 0

o

is, Av “ [ly — ux] ™ clidx) and [1x — uw] is a fuzzy neutrosophic pre F--set in
(Xw, Tw). Let &n = [1w — uxw].

Hence, if Axis 2 fuzzy neutrosophic pre o-first category setin [(Xx, Tw) such that
then there iz  fuzzy neutrosophic pre Fe-set S in (X, Tw) Aw ™ &= % clfix),
where v is a fuzzy neutrosophic pre F--set in (Xx, Tw).

Proposition 3.5 If A is g fuzzy nevtrosophic pre-closed set in o fuzzy newtrosophic
topological space (X, Tw) and if pint{Ax) = Qu, then Ax is g fuzzy newtroscphic

pre g-nowhere dense set in (Xu, Tw).

Proof. Let Aw be a3 fuzzy neutrosophic pre-closed set inm [Xxv, T ). Then we have
pelfAn) = Ax. Now, pintlpclAx)] = pint{dx) and pint{lx) = Ou, implies that Ax

is a fuzzy neutrosophic pre o-nowhere dense setin (X, Tw)

Proposition 3.6 [f Aw is o fuzzy neuwtrosophic closed aond fuzzy neuwtrosophic

g-nowehre dense set in ¢ fuzzy neutrosophic topological spoce (Xw, Tw), then

pint(Ax) = O im {(Xv, Tx)
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Proof. Let Aw be a fuzzy neutrosophic o-nowhere dense set in [Xx, Tw). Then
Awxis a fuzzy neutrosophic Fe-set such that int{dx) = 0x. We have, pint{dx) “
Ax X intci{Ax ). Then, pint{Ax) * Aw X int(Axv ).[Since Aw is 3 fuzzy newtrozophic

closed set, Av = ci{Ax]] and hence pint{d:) “ Anv X Ow. That is, pint{dx) = 0~ in

(X, Twe).

Proposition 3.7 §f eoch fuzzy neutrosophic o-nowhere dense set Awis o fuzzy

neutrosophic closed set in g fuzzy neutrosophic topelogical space (X, Tw), then A

is @ fuzzy newtrosophic pre o-nowhere dense set in (Xu, Tw).

Proof. Let Ax be a fuzzy neutrosophic o-nowehre dense set in (¥x, Tw). Then
Axis a fuzzy neutrosopohic Fe-set in (X, Tx) such that inefdx) = 0x. We
have, pint{dx]) * Aw ¥ inecl{Ax ). Since Ax is & fuzzy neutrosophic closed set
in (X, Tw), clidw) = Ax. Then pintiAx) * Axw X intlAw). That is, pint{Ax) “
AxX 0w = 0x. Hence, pint(Ax) = Qxand therefore Axis = fuzzy neutrosophic pre

g-nowhere dense satin (X, Tw).

4 Fuzzy Neutrosophic Pre o-Baire Spaces

Definition 4.1 Let (X, Tw) be g furzy neutrosophic topological space. Then

i
(X, Tw) is colfed o fuzzy neutrosophic pre a-Baire Space if pint( # g lAx) = Om,

where (Ax)'s gre fuzzy neutrosophic pre o-nowhere dense sets in (X, Tw)

Example 4.1 Let Xx = {a, b, c}. The fuzzy neutrosophic sets Av, Bx and Cv are
defined on Xv o= follows:

Ax X — [0x, 1x] is defined as,

Ax = {{a, (0.7, 0.6,0.5)}, (b, (0.5, 0.5, 0.8)), (c, (0.7, 0.5, 0.6))}

By : Xy — [0, 1x] is defined as,
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8w = {{g, (0.6,0.5, 0.7Y), (&, (0.6, 0.6, 0.7)), )c, (0.5, 0.7, 0.5))}

Crw 2 X — [0x, 1v] is defined as,

Cw = {(g, (0.5, 0.5, 0.7}), (b, {0.7, 0.5, 0.5)], {c, (0.5, 0.5, 0.7))}

Then, Tw = {0x,Aw, By, Cx, Ax W B, Ax WV Cw, By VvV O, Ax ¥ By, Ax X
Cx, By X Cw, Ax X By X Cx, 1w} is o fuzzy neutrosophic topology on Xx. Now,
an = [(lyx — Bxdwviily — Ox)vi(ly — (Ax vV Bx))] = [1nv — (Bx X Cx)] is @ fuzzy
neutrosophic pre Fz-set in (Xu, Tw).

pintlax) = On, ax is g fuzzy neutrosophic pre g-nowhere dense set in (Xx, Tx).
Sn = [[lxr—(AxXBx)W(ly —Ax XCuWi{lw —(BuXCw))] is o fuzzy newtrosophic
pre F--set in (Xw, Tx)

pint{Bx) = Ow, Bx is @ fuzzy neutrosopic pre o-nowhere dense set. pintlaxV Gy) =

O, then (Xx, Tw) is @ fuzzy neuvtroscphic pre o-Baire space.

Proposition 4.1 Let (Xu, T2} be o fuzzy neuvtroscphic topological space. Then the
following ore eguivalent:

(1) (X, Tx) is @ fuzzy nevtrosophic pre o-Baire Space.

{2) pint{Ax) = O, for each fuzzy neutrosophic pre o-first category set in (X, Tl

(%) pelps) = 1w, for each fuzzy neutrosophic pre o-residual set pw in (Xn, Tx).

Proof. (1) =— (2}

Let Aw be a3 fuzzy neutrosophic o-first catergory set in (Xw, Tv). Then Ax =

L.
{ B (Ax)), where (Av)'s are fuzzy neutrosophic pre o-nowhere denze sets

1
i
in {Xx, Tw). Then, pint{Axn)} = pintl Hﬂ{hx}l]. Since (Xw, Tw) is a fuzzy
Z
neutrosophic o-Baire space, pint( H_“‘[.J.:; 1} = 0w Hence, pintfdv) = 0w for =

fuzzy neutrosophic pre o-first category set Ax in {Xx, Tw).

(2) =- (3)
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Let pxbe a fuzzy neutrosophic pre s-residuzl set g in (X, Tw). Then {1z — px)
is & fuzzy nmeutrosophic pre o-first category set in (Xw, Tx ). By hypothesis,
pint(ly— Aw) = Ox. Then, 1v— pci{ux) = 0. Hence, poifuw ) = 1w, for a fuzzy
neutrosophic pre o-residual set ux in (X, T

(3) =- (1)

Let Av be a fuzzy neutrosophic o-first category set in (Xx, Tw). Then Ax =

L.
{ & (Azx)), where (Ax)'s are fuzzy neutrosophic pre o-nowhere dense sets in
1 [] []

(&, Tw). Now, Awx is a fuzzy neutrosophic pre o-first category set in (X, Tw),
implies that (1x — Ax) iz a fuzzy neutrosophic pre o-residual set in (X, Tw). By

hypothesis, pol{ly — Aw) = 1w, Then, lx — pint{ix) = 1v. Hence pintiix) = 0w,

£
That is, pint{ B {Ax ) = Ox, where (i )'s are fuzzy neutrosophic pre o-nowhers

1 1

densze sets in (X, Tw). Hence (X, Tw) is 2 fuzzy neutrosophic pre o-Baire space.

Proposition 4.2 if the fuzzy neutrosophic topological space (Xw, Tw) is o fuzzy
neutrosophic pre o-Baire space, then (¥, Tx) is 0 fuzzy nevtrosophic pre o-second

COtegory SpOce.

Proof. Let (Xw, Tv) be & fuzzy newtrosophic pre o-Baire space. Then,
£
pint( 4 {A)) = 0w, where {Aw)'s are fuzzy neutrosophic pre g-nowhere densze
1 [ 1
. Zg ; o Za R
etz in (X, Tw). Then 11(.13'} %o 1x [Otherwise, 11{.1.::] = 1x , implies

-

that p.l'nrl:.llfm‘{j:: 1) = pint{lx } = 1x , which in turn implies that O = 1x

contradiction]. Hence (Xv, Tw) is & fuzzy neutrozophic pre o-second category space.

Proposition 4.3 Let (¥v, Tx) be o fuzzy neutrosophic topalogical spoce.  If
£
" (Axr} %o O, where (Ax)'s are fuzzy neutrosophic pre dense ond fuzzy

"1 t
neutrosophic pre Gi-sets in (X, Tw), then (Xx, Tx) is g fuzzy neutrasophic pre

g-sECONG COtegory soOCe.
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Proof. Given that = (v ) %e Ox, implies that 1x — ¥e 1wv— 0w = 1. Then
1 [

1
| (1w — Ax) %o Lw. Since (Aw )'s are fuzzy neutrosophic pre dense and fuzzy
1 [ [
neutrosophic pre Gs-set in {(Xx, Tv), by proposition 3.1, {1x — Ax)'s are fuzzy
neutrosophic pre o-nowhere dense sets in (¥, Tw). Hence, zg_nglx — Av ) % 1w,
where {1xv— A, )z are fuzzy neutrosophic pre o-nowhere denze sets in (X, Tw)

Hence {Xw, Tx) iz not 2 fuzzy neutrosophic pre o-first category space. Therefore

(X2, Tw) is a fuzzy neutrosophic pre o-second category space.

Proposition 4.4 If o fuzzy neutrosophic topological spoce (X, Tw) is g fuzzy
neutrosophic pre o-Boire spoce, then no non-zero fuzzy newtrosophic pre-open set

is o fuzzy neutrosophic a-first category set in (X, Tw).

Proof. Let Ax be a non-zerg fuzzy neutrosophic pre-open set in a fuzzy pre o-

Z
Baire space (Xw, Tx). Suppose that Axw = 811(15' ), where the fuzzy neutrosophic

sets (Ax)'s are fuzzy neutrosophic pre o-nowhere dense sets in (Xv, Tw). Then

pint(Ax)y = pr'nt{z‘g,‘?.:: ]!. Since (X, Tw) is a fuzzy neutrosophic pre o-Baire
space, p.l'nt[zi1{.1:; }I}'I = 0. Thiz implies that, pint{dx) = 0x. Then we will have
Axw = pint{Ax) = Oz, a contradiction. 3ince Ax is a non-zero fuzzy neutrosophic
et in (¥, Tw ). Hence no non-zero fuzzy neutrosophic pre-open et is a fuzzy
neutrosophic pre o-first category set in (X, Tw).

I1l.  Conclusion
In this study, we have introduced and analyzed the concept of fuzzy neutrosophic pre c-Baire Spaces,

extending classical and fuzzy Baire space theories into the neutrosophic framework. The work lays a foundation
for further exploration of fuzzy neutrosophic spaces in advanced topology, particularly in applications involving
decision-making, artificial intelligence and Information systems, where vagueness and indeterminacy play a

critical role.
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