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Abstract

In this paper a new class of fuzzy neutrosophic supra topological space, namely fuzzy neutrosophic
supra o-nowhere dense set and fuzzy neutrosophic supra Dense Gg-spaces, are introduced and studied.
Several characterizations of fuzzy neutrosophic supra g-nowhere dense set and fuzzy neutrosophic supra
Dense Gg-spaces, are established. The condition under which fuzzy neutrosophic supra o-nowhere dense set
become fuzzy neutrosophic supra nowhere dense set, fuzzy neutrosophic supra residual set, fuzzy

neutrosophic supra first category and fuzzy neutrosophic supra Gg-spaces, are obtained.
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1. Introduction

In recent years, fuzzy and neutrosophic set theories have emerged as powerful tools for dealing
with uncertainty in various areas of Mathematics and Computer science. Zadeh [17] was first introduced
in 1965 the concept of fuzzy sets and fuzzy set operations in his classical paper. The concept of fuzzy
topological spaces, introduced by Chang in 1968 [6], has been extensively studied and applied in many

fields, including artificial intelligence, decision making and image processing.

Baire spaces, introduced by Haworth and McCoy in 1977 [7], are an important concept in
topology. In 1983, Mashhour et al. [8] extended the notion of supra topological spaces. Abd El-Monsef and
Ramadan in 1987 [1] investigated the concept of fuzzy supra topological spaces, which has since been

further studied by researchers such as Ahmed, Chandra Chetia, and others [2].
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Neutrosophic sets have been introduced to the literature by smarandache to handle incomplete,
indeterminate, and inconsistent information. The concept of fuzzy supra o-Baire space are introduced

and studied by Poongothai and Thangaraj [9] investigated fuzzy settings on supra o-Baire spaces.

The purpose of this paper the concept of fuzzy neutrosophic supra g-nowhere dense set, fuzzy
neutrosophic supra o-first category, fuzzy neutrosophic supra o-residual and fuzzy neutrosophic supra
Dense Gg-spaces, are introduced and studied. Several characterizations of fuzzy neutrosophic supra
o-nowhere dense set, fuzzy neutrosophic supra og-first category fuzzy neutrosophic supra o-residual and
fuzzy neutrosophic supra Dense Gg-spaces are established. The conditions under which fuzzy
neutrosophic supra o-nowhere dense set become fuzzy neutrosophic supra nowhere dense set, fuzzy
neutrosophic supra residual, fuzzy neutrosophic supra first category and fuzzy neutrosophic supra Dense
Gs-spaces are obtained. The existence of fuzzy neutrosophic supra nowhere dense set in fuzzy
neutrosophic supra Dense Gg-spaces are established by means of fuzzy neutrosophic supra o-nowhere

dense set. Several examples are given in this concept.

2. Preliminaries

Definition 2.1 [4]:

A fuzzy neutrosophic set A on the universe of discourse X is defined as

A= (x,Ty(x),I,(x), Fy(x)) x € X where T,[,F:X — [0,1] and 0 < {T,(x) + I4(x) + F,(x)} < 3.
Definition 2.2 [4]:

A fuzzy neutrosophic set A is a subset of a fuzzy neutrosophic set B (i.e,) A € B for all x if

Ty(x) < Tp(x), I4(x) < Ig(x), Fo(x) = Fg(x)
Definition 2.3 [4]:

Let X be a non-empty set, and A = T,(x),1,(x), F4(x), B = Tg(x),I5(x), F3(x) be two fuzzy

neutrosophic sets. Then
AU B = (x,max(T,(x), Tz (x)), max(I,(x), Iz (x)) , min(F, (x), F5 (x)))
AN B = (x,min(T,(x), Tz (x)) , min(I,(x), Iz (x) ), max(F, (x), Fz(x)))
Definition 2.4 [4]:

The difference between two fuzzy neutrosophic sets A and B is defined as

A\B(x) = (x, min(TA(x), Fg (X)) , min(IA(x), 1-IB(X)) , max(FA(x), T (x)))
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Definition 2.5 [4]:

A fuzzy neutrosophic set A over the universe X is said to be null or empty fuzzy neutrosophic set

if T(x) =0,I(x) =0,F,(x) =1 forall x € X Itis denoted by 0Oy .
Definition 2.6 [4]:

A fuzzy neutrosophic set A over the universe X is said to be absolute (universe) fuzzy

neutrosophic setif T(x) = 1,I(x) = 1,F,(x) = 0 forall x € X Itis denoted by 0.
Definition 2.7 [4]:

The complement of a fuzzy neutrosophic set A4 is denoted by A¢ and is defined as
A = (T c(x), Lic(x), F ¢ (x))
where T yc(x) = F4(x), I,c(x) =1 —I,(x),Fc(x) = Ty(x)
The complement of fuzzy neutrosophic set A can also be defined as A® = 1y-A
Definition 2.8 [5]:

A fuzzy neutrosophic topology on a non-empty set X is a Ty of fuzzy neutrosophic sets in X Satisfying

the following axioms.
(D)0y, 1y ET
(i)A;NnA, €T forany A, A, ET
(iit) U A; € T for any arbitrary family {A;:i €]} €1

In this case the pair(X,7) is called fuzzy neutrosophic topological space and any fuzzy neutrosophic set

in 7T is known as fuzzy neutrosophic open setin X.
Definition 2.9 [3]:

A fuzzy neutrosophic supra topology (FNST) a non-empty set X is a T# of fuzzy neutrosophic

supra subsets in X satisfying the following axioms.
(@)0p, 1y € T#
(b) UG, €T# forall{G;:i€]} cT#

In this case the pair(X,7#) is called a fuzzy neutrosophic supra topological space(FNSTS) and any fuzzy
neutrosophic supra set in T# is known as fuzzy neutrosophic supra open set(FNSOS) in X.The

element of 7# are called open fuzzy neutrosophic supra sets.

The complement of FNSOS in the FNSTS (X,7#) is called fuzzy neutrosophic supra closed set
(FNSCS).
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Definition 2.10 [3]:

Let (X,7#) be FNSTS and P=(y,Tp,Ip,Fr) be a FNSS in X then the fuzzy neutrosophic supra
interior (FNSI) and fuzzy neutrosophic supra closure (FNSC) of P are defined by FNScl(P)=n
{Q:Qisa FNSCSin X and P < Q}.

FNS int(P)=U{R:R is a FNSOS in X and R € P}

Now that CI(P) is a FNSCS & int(P) is a FNSOS in X, Further

1.Pis FNSCSin X iff cI(P) =P

2. P is a FNSOS in X iff int(P)=P.

Definition 2.11 [3]:
Let (X,7#) be a FNSTS over X. then the following properties hold.
1. FNScl(CO(P))=CO(FNS int(P))
2. FNS int(CO(P))=CO(FNScl(P)).

Definition 2.12 [5]:

The complement A® of a fuzzy neutrosophic set A in a fuzzy neutrosophic topological

space (X, 7) is called fuzzy neutrosophic closed set in X.
Definition 2.13 [13]:

A fuzzy neutrosophic set Xy in fuzzy neutrosophic supra topological space (Xn*Tn*) is called a
fuzzy neutrosophic supra nowhere dense set if there exists no non-zero fuzzy supra open set Yy in
(Xn*, Tn*) such that Yy<fn(cl*1(Xy))=0, in (Xx* Tn*). Thatis fn(int’cl*(Xy)) = 0 in (Xn*Tn*).

Definition 2.14 [13]:

A fuzzy neutrosophic supra set Xy in a FNSTS (Xn*Tn*) is called as neutrosophic supra first
category set if Xy = V?il(X,‘:,i)'s are neutrosophic supra fuzzy nowhere dense set in (Xy*Tn*). Any

other fuzzy setin (Xy*Tn*) is said to be neutrosophic supra fuzzy second category.
Definition 2.15 [13]:

A fuzzy neutrosophic supra topological space (Xn* Tn*) is called a fuzzy neutrosophic supra first
category if Vfil(XX,l.) =1, where(Xy,)’s are fuzzy neutrosophic supra nowhere dense set in (Xy*Tn*). A
topological space which is not of fuzzy neutrosophic supra first category, is said to be fuzzy neutrosophic

second category.
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Definition 2.16 [13]:

Let Xy a fuzzy neutrosophic supra first category set in (Xy*Tn*), Then 1 — Xy, is called a fuzzy

neutrosophic supra residual set in (Xn*,Tn*).

Definition 2.17 [13]:

Let (Xn* Tn*) be a fuzzy neutrosophic supra topological spaces. Then (Xny*Tn*) is called fuzzy
neutrosophic Baire space iffn(int*(Vfc’:l(X;{,l.))) =0, where (X,"{,l.)'s are fuzzy neutrosophic supra
nowhere dense sets in (Xy*,Tn*).

Definition 2.18 [14]

Let (Xn*Tn*) be a fuzzy neutrosophic supra topological space. A fuzzy set Ay™ in (Xy*Tn*) is
called a fuzzy neutrosophic supra residual set if Ay" = AjZ; Ay,", where the fuzzy sets (ANi*),s are such

that fn cl* [fnint* (ANi*)] = 1y in (Xn*Tn*).

3. Fuzzy Neutrosophic Supra c-Nowhere Dense Set

Definition 3.1

A fuzzy neutrosophic supra set Ay" in a fuzzy neutrosophic supra topological space (Xn*Tn*) is
called a fuzzy neutrosophic supra o-nowhere dense set if Ay*is a fuzzy neutrosophic supra F;-set in

(Xn*Tn*) such that int(Ay™) = 0
Example 3.2

Let Xy* = {a, b, c}. The fuzzy neutrosophic supra sets Ay", By* and Cy" on X" as follows:

Then  T*={0,Ay",By",Cx" AN VBN, By VOV, AN VO, AN ABy", By ACy™, A" ACYT, 13 On
computation, we see that Ey" = (1 —By") V(1 —Ay" VBy") V (1 — Ay" V Cy") this implies that Ey" is a
fuzzy neutrosophic supra F;-set in (Xny* Tn*). Then int*(Ey™) = 0 and hence Ey " is a fuzzy neutrosophic

supra o-nowhere dense set in (Xn* Tn*).
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Also, we see that int*(Fy") =(1—-A4y) V(A —-By)V(Q—Cy") =By "ACy" #0 and hence
int*( Fy") # 0 this implies that Fy"is a fuzzy neutrosophic supra F; -set in (Xy*Tn*) but Fy" is not a

fuzzy neutrosophic supra g-nowhere dense set in (Xn* Tn*).
Proposition 3.3

In a fuzzy neutrosophic supra topological space (Xn* Tn*), a fuzzy neutrosophic supra set Ay" is a
fuzzy neutrosophic supra o-nowhere dense set in (Xy* Tn*) if and only if 1 — A,” is a fuzzy neutrosophic

supra dense and fuzzy neutrosophic supra Gg-set in (Xy*,Tn*).
Proof.

Let Ay be a fuzzy neutrosophic supra g-nowhere dense set in (Xn*Tn*). Then Ay" = V{2, Ay,
where 1 — Ay,” € Ty", for i € Iand int*(Ay") = 0. Thencl"(1 — Ay") = 1—int"(Ay") =1 -0 = 1. This
implies that 1 — Ay" is a fuzzy neutrosophic supra dense set in (Xn*Tn*). Also 1—Ay" = 1-—
Vfil(ANl.*) =A2,1- (ANL.*), where 1 — Ay € Ty", for i €1. This implies that1—Ay" is a fuzzy
neutrosophic supra Gg-set in (Xy* Tn*). Therefore 1 — Ay " is a fuzzy neutrosophic supra dense and fuzzy

neutrosophic supra Gg-set in (Xn* Tn™*).

Conversely, let A" be a fuzzy neutrosophic supra dense and fuzzy neutrosophic supra Gs-set in
(Xn*Tn*). Then Ay* = Aj2,(Ay,"), where Ay" € Ty", fori€land cl*(Ay") =1, Now 1—Ay" =1-
A21Ay," = Vi2,(1— Ay,"), where (1 — Ay,")’s are fuzzy neutrosophic supra closed set in (Xn*Tx*). This
implies that 1 — Ay is a fuzzy neutrosophic supra F,-set in (Xn*Tn*). Now int*(1—Ay") =1-—
cl*(Ay") =1—1=0. Hence, 1 — Ay is a fuzzy neutrosophic supra F;-set in (Xn*Tn*) and int*(1 —

Ax™) = 0. Therefore 1 — Ay" is a fuzzy neutrosophic supra g-nowhere dense set in (Xy* Tn*).
Proposition 3.4

If Ay" is a fuzzy neutrosophic supra dense in a fuzzy neutrosophic supra topological space
(Xn*Tx*) such that By™ < (1 — Ay™), where By™ is a fuzzy neutrosophic supra F,-set in (Xn*Tn*), then

By" is a fuzzy neutrosophic supra o-nowhere dense set in (Xn*,Tn*).
Proof.

Let Ay is a fuzzy neutrosophic supra dense in (Xy*Tn*) such thatBy™ < (1 — Ay"). Then
cl*(Ay") =1 and By" < (1 —Ay"). Now By" < (1—A4y"), implies that int*(By™) < int*(1 —Ay") =
cl*(Ay") =1—1=0and hence int*(By") < 0. That is int*(By") = 0. Since By" is a fuzzy neutrosophic
supra F;-set in (Xn* Tn*) and int*(By"™) = 0, By" is a fuzzy neutrosophic supra o-nowhere dense set in

(Xn*,Tn).
Proposition 3.5

If Ay is a fuzzy neutrosophic supra F,-set and fuzzy neutrosophic supra nowhere dense in a
fuzzy neutrosophic supra topological space (Xn*Tn*), then Ay” is a fuzzy neutrosophic supra o-nowhere

dense set in (Xn* Tn*).
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Proof.

It is clear that Ay™ < cl*(Ay") for any fuzzy neutrosophic supra set in (Xny*Tn*). Then
int*(Ay") < int*cl*(Ay"). Since Ay" is a fuzzy neutrosophic supra nowhere dense set in (Xn*Tn*),
int*cl*(Ay") = 0 and hence int*(Ay™) = 0, Now Ay " is a fuzzy neutrosophic supra F,-set in (Xn*Tn*) and

int*(Ay™) = 0, implies that Ay " is a fuzzy neutrosophic supra g-nowhere dense set in (Xn* Tn*).
Proposition 3.6

If Ay" < By, where Ay" is a fuzzy neutrosophic supra F,-set and By" is a fuzzy neutrosophic
supra o-nowhere dense set in a fuzzy neutrosophic supra topological space (Xn* Tn*), then Ay " is also a

fuzzy neutrosophic supra o-nowhere dense set in (Xn* Tn*).
Proof.

Now Ay" < By" implies that int*(Ay™) < int*(By"). Since By"is a fuzzy neutrosophic supra
o-nowhere dense set in (Xn*Tn*), By is a fuzzy neutrosophic supra F;-set in (Xy*Tn*) such that
int*(By") = 0. Then int*(4y") < 0. That is., int*(4y") = 0. Hence Ay " is a fuzzy neutrosophic supra F,-set
in (Xn*Tn*) such that int*(Ay™) < 0. Therefore Ay" is a fuzzy neutrosophic supra o-nowhere dense set

in (XN*,TN*).
Proposition 3.7

IfAy"is a fuzzy neutrosophic supra g-nowhere dense set in a fuzzy neutrosophic supra
topological space (Xn*,Tn*), then 1 — Ay* = /\f‘il(BNi*), where cl*(BNi*) =1.
Proof.

Let Ay” be a fuzzy neutrosophic supra g-nowhere dense set in (Xy*Tn*), Then Ay"is a fuzzy
neutrosophic F,-set in (Xy* Tn*) such that int*(4Ay") = 0. Hence 4" = Vfil(ANi*), where 1 — Ay,” € Ty"
for i € I and int*(Ay") = 0. Now int"(4y") = int*(V2,(Ay,")) =0, Then 0 = int*(Vi2,(Ay,")). But,
vy (int*(4y,)) < int*(V24(4y,")) . This implies that Vi, (int"(4y,")) < 0, that s,
v (int*(Ay,")) = 0 and hence int*(Ay,") = 0. Then int*(Ay,") =1 —int"(4y, ) =1-0=1. Now
1-Ay =1-V2,(Ay,") = A21(1 - Ay,), where clI*(1—Ay,") =1. Let By,” =1—Ay,". Therefore,
1—Ay" = A24(By,"), where cl*(By,") = 1.

4. Fuzzy Neutrosophic Supra o- First Category and Fuzzy Neutrosophic Supra o-

Second Category Set

Definition 4.1:

A fuzzy neutrosophic supra set Ay" in a fuzzy neutrosophic supra topological space (Xn*Tn*) is

called a fuzzy neutrosophic supra o-first category set if Ay" = Vf‘;l(ANi*), where (ANi*)'s are fuzzy
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neutrosophic supra g-nowhere dense sets in (Xn*Tn*). Any other fuzzy neutrosophic supra set in

(Xn*Tn*) is said to be a fuzzy neutrosophic supra o-second category set in (Xn* Tn*).

Definition 4.2:

Let Ay* be a fuzzy neutrosophic supra o-first category set in a fuzzy neutrosophic supra

topological space (Xn*,Tn*). Then 1 — A" is called a fuzzy neutrosophic supra o-residual set in (Xx* Tn*).
Proposition 4.3:

If Ay" is a fuzzy neutrosophic supra o-first category set in a fuzzy neutrosophic supra topological

space (Xn*Tn*), then there is a fuzzy neutrosophic supra F;-set Cy" in (Xn* Tn*) such that A" < Cy".
Proof.

Let Ay" be a fuzzy neutrosophic supra o-first category set in (Xn* Tn*). Then 4y = V}’il(ANL.*),
where (ANL.*)’S are fuzzy neutrosophic supra o-nowhere dense set in (Xy*,Tn*). Now (1 - cl*(ANi*))'s are
fuzzy neutrosophic supra open sets in (Xy* Tn*). Then, By™ = A2, (1 - cl*(ANL.*)) is a fuzzy neutrosophic
supra Gs-set in (Xx*Ty*) and1—By" =1— [/\;’21 (1 - cl*(ANi*))] =V, (cl*(ANl.*)) but V2, (Ay,) <
ViZy (cl*(ANL_*)), implies that Ay™ < 1 — By". Since By~ is a fuzzy neutrosophic supra Gz-set, 1 — By " is a

fuzzy neutrosophic supra F;-set in (Xn*Tn*). Let Cy* <1 — By". Hence, if Ay" is a fuzzy neutrosophic
supra o-first category set in (Xy* Tn*), then there is a fuzzy neutrosophic supra F;-set Cy" in (Xn*Tn*)

such that Ay < Cy".
Proposition 4.4:

If Ay™ is a fuzzy neutrosophic supra o-first category set in a fuzzy neutrosophic supra topological

space (Xn* Tx*), then there is a fuzzy neutrosophic supra Gs-set By * in (Xy* Tn*) such that 1 — Ay* > By .
Proof.

Let Ay" be a fuzzy neutrosophic supra o-first category set in (Xn*,Tn*). Then by Proposition 4.3,
there is a fuzzy neutrosophic supra F,-set Cy” in (Xy*Tn*) such that A" < Cy".Then1 —Cy" < 1 —A4y".
Since Cy"is a fuzzy neutrosophic supra F,-set 1 — Cy" is a fuzzy neutrosophic supra Gs-set in (Xn* Tn*).
Let By" <1 — Cy". Hence, if Ay" is a fuzzy neutrosophic supra o-first category set in (Xx* Tn*), then there

is a fuzzy neutrosophic supra Gg-set By in (Xn* Tn*) such that 1 — Ay* > By.
Proposition 4.5:

If Ay*is a fuzzy neutrosophic supra g-nowhere dense set in a fuzzy neutrosophic supra

topological space (Xn* Tn*), then Ay ™ is a fuzzy neutrosophic supra first category set in (Xn*Tn*).
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Proof.

Let Ay” is a fuzzy neutrosophic supra o-nowhere dense set in (Xy*Tn*), then Ay"is a fuzzy
neutrosophic supra F;-set in (Xn* Tn*) such that int*(4y") = 0. Since Ay ™ is a fuzzy neutrosophic supra
F -set, Ay" = V;’il(ANi*), where (ANL.*)'S are fuzzy neutrosophic supra closed sets in (Xn*Tn*). Now
int*(Ay") = 0 implies that int*(V{2,(4y,")) = 0. But V2, int*(Ay,") < int*(V2,(Ay,")). This implies
that V{2, int*(ANl.*) < 0. That is V2, int*(ANi*) = 0and hence int*(ANi*) = 0 for each i.Since (ANi*)'s
are fuzzy neutrosophic supra closed sets in (Xn*Tn*), cl*(ANi*) = ANi*. Then int*cl*(ANi*) =
int*(ANl.*) = 0. Hence (ANi*)’s are fuzzy neutrosophic supra nowhere dense set in (Xn* Tn*). This implies
that Ay" = Vf‘;l(ANi*), where (ANl.*)'s are fuzzy neutrosophic supra nowhere dense set in (Xy*Tn*).

Therefore Ay" is a fuzzy neutrosophic supra first category set in (Xn* Tn*).
Proposition 4.6:

If Ay"is a fuzzy neutrosophic supra o-nowhere dense set in a fuzzy neutrosophic supra

topological space (Xn* Tn*), then 1 — Ay " is a fuzzy neutrosophic supra residual set in (Xn* Tn*).
Proof.

Let Ay" is a fuzzy neutrosophic supra g-nowhere dense set in (Xy* Tx*), then by Proposition 4.5,
A" is a fuzzy neutrosophic supra first category set in (Xn*,Tn*). Therefore 1 — Ay™ is a fuzzy neutrosophic

supra residual set in (Xn*,Tn*).
Proposition 4.7:

If Ay"is a fuzzy neutrosophic supra g-nowhere dense set in a fuzzy neutrosophic supra
topological space (Xy*Tn*), then there is a fuzzy neutrosophic supra F;-set Cy" in (Xn*Tn*) such that

AT <Gy
Proof.

Let Ay" be a fuzzy neutrosophic supra g-nowhere dense set in (Xx* Tn*), then by Proposition 4.5,
Ay" is a fuzzy neutrosophic supra first category set in (Xy*,Tn*). Then there is a fuzzy neutrosophic supra

F -set Cy" in (Xn* Tn*) such that Ay < Cy".

5. Fuzzy Neutrosophic Supra Dense Gs-Spaces

Definition 5.1:

A fuzzy neutrosophic supra topological space (Xn*Tn*) is called a fuzzy neutrosophic supra
Dense Gg-space if each fuzzy neutrosophic supra dense set in (Xn* Tn*) is a fuzzy neutrosophic Gg-set in

(Xn*,Tn*).
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Example 5.2:

Let Xy" = {a, b,c}. The fuzzy neutrosophic supra sets Ay", By" and Cy" are defined on X," as

follows:
Ay" ={(a,0.8,0.6,0.7), (b,0.7,0.6,0.8), {c,0.6,0.5,0.5)}
By* = {({a,0.6,0.7,0.6),(b, 0.6,0.5,0.7),{c, 0.5,0.6,0.7)}
Cy" ={{a,0.6,0.8,0.6),(b,0.8,0.8,0.8),(c,0.7,0.7,0.6)}
Now, Ty ={0,Ay",By", Cy" ANV By, By V Cy5 ANV Oy Ay  ABy ", By ACy™ Ay ACy Ay V

(By"ACYN), By V(Cy" NAN), ANV (By" ACY"), AN VBY"V Cy', 1}, is a fuzzy neutrosophic supra
topology on Xy, On computation, we see that the fuzzy neutrosophic supra dense set in (Xy*Tn*) is the
fuzzy neutrosophic supra Ggs-set in (Xn*Tn*). Now Ey" = [Ay " VB IA[BN VO TA[CK VANT A
[Ay "V (By" A CyO)IALBY" V(Cy* NAN)TATAN V(B A Cy7)], and hence the fuzzy neutrosophic supra
dense set Ep" in (Xn*Tn*) is a fuzzy neutrosophic supra dense Gs- set in (Xy* Tn*). Hence (Xn*,Tn*) is a
fuzzy neutrosophic supra Dense Gg-space.

Proposition 5.3:

If Ay™ is a fuzzy neutrosophic supra dense set in a fuzzy neutrosophic supra Dense Gg-space in
(Xn*Tn*), then Ay" = /\;-x;l(BNi*), where (BNi*)’s are fuzzy neutrosophic supra dense and fuzzy

neutrosophic supra open sets in (Xn*,Tn*).
Proof.

Let Ay" be a fuzzy neutrosophic supra dense set in (Xn*Tn*). Then cl(4y") = 1. Since (Xn*Tn*)
is a fuzzy neutrosophic supra Gs-space. Ay" is fuzzy neutrosophic supra Gs-set in (Xy*Tn*). Then
Ay = A241(Ay,"), where (Ay,")'s are fuzzy neutrosophic supra open sets in (Xn*Tx*). Now cl(Ay") =
cl[AZ,(Ay,")]in (Xn*Tw¥). But cl[A2,(An,")] = [AZ1 cl(Ay,")], implies that 1 = [AZ, cl(Ay,")]. That
is,Aj24 cl(ANl.*) = 1 and then cl(ANl.*) =1, in (Xn*Tn*). Hence, Ay* = /\f‘;l(ANi*), where (ANi*)’s are fuzzy
neutrosophic supra dense and fuzzy neutrosophic supra open sets in (Xn* Tn*).

Proposition 5.4:

If Ay"is a fuzzy neutrosophic supra dense sets in a fuzzy neutrosophic supra Dense Gz-space

(Xn*Tn*), then Ay ™ is a fuzzy neutrosophic supra residual set in (Xn*,Tn*).
Proof.

Let Ay"is a fuzzy neutrosophic supra dense sets in (Xy*Tn*). Since (Xn*Tn*) is a fuzzy
neutrosophic supra Dense Gg-space Proposition 5.3, then Ay” =A§11(ANi*), where (ANi*) are fuzzy
neutrosophic dense and fuzzy neutrosophic supra open sets in (Xy*Tn*). Then 1 —Ay" =1-—
A21(An) = V2, (1 — Ay,"). Now intcl(1—Ay,") =1—clint(Ay,") =1—cl(Ay)=1-1=0 and

thus (1—ANi*)'s fuzzy neutrosophic supra nowhere dense sets in (Xy*Tn*). Hencel —Ay" =
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V?‘il(l — ANL.*), where(l — ANL.*)'S are fuzzy neutrosophic supra nowhere dense sets in (Xn* Tn*), implies
that 1 — A" is a fuzzy neutrosophic supra first category set in (Xn* Tn*). Thus Ay " is a fuzzy neutrosophic

supra residual set in (Xn* Tn*).
Proposition 5.5:

If Ay" is a fuzzy neutrosophic supra nowhere dense sets in a fuzzy neutrosophic supra Dense

Gs-space (Xn*Tn*), then Ay " is a fuzzy neutrosophic supra F;-set in (Xy*, Tn*).
Proof.

Let Ay" is a fuzzy neutrosophic supra nowhere dense sets in (Xn* Tn*). Then, int cl(Ay*) = 0, in
(Xn*Tn*). Butint(4y™) < int cl(4y") implies thatint*(4y") = 0in (Xn*Tn*). Now cl(1—A4y")=1-
int(Ay") =1— 0= 1and hence 1 — Ay" is a fuzzy neutrosophic dense set in (Xn* Tn*). Since (Xn*Tn*) is
a fuzzy neutrosophic supra Dense Gs-space, the fuzzy neutrosophic dense set1— Ay"is a fuzzy

neutrosophic supra Gg-set in (Xn* Tn*). Hence Ay~ is a fuzzy neutrosophic supra F;-set in (Xn*,Tn*).
Proposition 5.6:

If Ay" is a fuzzy neutrosophic supra nowhere dense sets in a fuzzy neutrosophic supra Dense

Gs-space (Xn*,Tn*), then A" is a fuzzy neutrosophic supra o -nowhere dense set in (Xn* Tn*).
Proof.

Let (Xn*Tn*) be a fuzzy neutrosophic supra Dense Gs-space and Ay* be a fuzzy neutrosophic
supra nowhere dense set in (Xx* Tn*). The, by Proposition 5.5, Ay" is a fuzzy neutrosophic supra F;-set in
(Xn*Tn*). Now, int(Ay™) < int cl(Ay™) and int cl(Ay™) = 0, implies that int (Ay") = 0in (Xy* Tn*). Thus,
Hence Ay" is a fuzzy neutrosophic supra F;-set such that int (4y™) = 0in (Xy* Tn*). Therefore A" is a

fuzzy neutrosophic supra o -nowhere dense set in (Xn* Tn*).
Proposition 5.7:

If Ay" is a fuzzy neutrosophic supra o-nowhere dense set in a fuzzy neutrosophic supra Dense
Gs-space (Xn*Tn*), then there exists a fuzzy neutrosophic supra F;-set Ey”in (Xn*Tn*) such that

Ay' < Ey.
Proof.

Let Ay™ is a fuzzy neutrosophic supra o-nowhere dense set in (Xn* Tn*). Then by Proposition 4.3,
Ay" <1—Cy". Let Ey* =1—Cy". Then Ey " is a fuzzy neutrosophic supra F;-set in (Xy* Tn*). Thus, if Ay”
is a fuzzy neutrosophic supra c-nowhere dense set in (Xy*,Tn*), then there exists a fuzzy neutrosophic
supra F,-set Ey " in (Xn*Tn*) such that Ay" < Ey".

Proposition 5.8:

Ifint*(V}x;l(ANl.*)) = 0, where (ANL.*),S are fuzzy neutrosophic supra nowhere dense set in a
fuzzy neutrosophic supra Dense Gs-space in (Xn*Tn*), then (Xn*Tn*) is a fuzzy neutrosophic supra

o-nowhere dense set.
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Proof.

Suppose that int*(V‘f‘;l(ANi*)) = 0, where (ANi*),s are fuzzy neutrosophic supra nowhere dense

set in a fuzzy neutrosophic supra Dense Gs-space (Xn*,Tn*). Since (ANi*)'s are fuzzy neutrosophic supra

nowhere dense set in the fuzzy neutrosophic supra Dense Gs-space (Xn* Tn*), by Proposition 5.6, (ANi*)'s

are fuzzy neutrosophic supra nowhere dense set in (Xn*,Tn*).
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