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o0

Proof. Let (X, 7n) be a fuzzy neutrosophic directed Baire space. Then (\/ (An;))" = 0, where

i=1
An,’ s are fuzzy neutrosophic Gs— sets and fuzzy neutrosophic nowhere dense sets in (X, 7).
o

Then \/ (An,) # 1 [otherwise \/ (Ay,) = 1 implies that (\/ (An,))T = (1)T = 1 and hence
, Y

=1 1= i=1
0 = 1, a contradiction]. Hence (X, 7y) is a fuzzy neutrosophic second category space.

Proposition 3.8. If the fuzzy neutrosophic P— space (X, 7Tn) is a fuzzy neutrosophic hyper-

connected space, then (X, Tn) is a fuzzy neutrosophic directed Baire space.

Proof. Let Ax be a fuzzy neutrosophic Gs— set in a fuzzy neutrosophic P— space (X, 7n).

Since (X, 7) is fuzzy neutrosophic P— space is a fuzzy neutrosophic open set in (X, 7). Since

the fuzzy neutrosophic P— space (X, 7y) is a fuzzy neutrosophic hyperconnected space, the

fuzzy neutrosophic open set Ay in (X, 7) is a fuzzy neutrosophic dense set in (X, 7x).That is

(An)~ = 1. Hence Ay is a fuzzy neutrosophic Gs— set and fuzzy neutrosophic nowhere dense

set in (X, 7). Then by the proposition 3.5, (1 — Ay) is a fuzzy neutrosophic one category set
00

in (X, 7y). Therefore (1—An) = \ (An;,), where Ay’ s are fuzzy neutrosophic nowhere dense

i=1
sets in (X,7n). Then, [V (An,)]T = (1 - Anx)T =1—(Ay)” =1—1= 0. Hence we have
i=1

o

[V (An;)]T = 0, where Ay, s are fuzzy neutrosophic nowhere dense sets in (X, 7y). Also,
i=1
Ay is a fuzzy neutrosophic Gs— sets in (X, 7y). Therefore (X, 7x) is a fuzzy neutrosophic

directed Baire space.

The following arrow diagram shows the relation between the four spaces namely, fuzzy
neutrosophic Baire space, fuzzy neutrosophic two category, fuzzy neutrosophic directed baire

space, fuzzy neutrosophic weakly directed baire space.

fuzzy neutrosophic Baire - > fuzzy neutrosophic two
Space category

fuzzy neutrosophic directed % fuzzy neutrosophic weakly
Baire space directed Baire space

Hence fuzzy neutrosophic Baire space, fuzzy neutrosophic two category, fuzzy neutrosophic

directed baire space, fuzzy neutrosophic weakly directed baire space are independent concepts.

34






























17.

18.

19.
20.

21.

22.

Advances in the Topology of Fuzzy Neutrosophic Sets and Spaces |:|

Smarandache F., Neutrosophic Set, A Generalization of the Intuitionistic Fuzzy Sets, Inter.J.Pure
Appl.Math.,24(2005),287-297.

Thangaraj .G, C. Anbazhagan and P. Vivakanandan, On fuzzy P-spaces, waeak fuzzy p-spaces and fuzzy
almost P-spaces, Gen. Math. Notes, 18(2) (2013), 128-139.

Veereswari V., An Introduction to Fuzzy Neutrosophic Topological spaces, IIMA, Vol.8(3), (2017), 144-149.
Veksler A. 1., P’- points,P’-sets, P’-spaces: anew class of order-continuous measure and functional, Soviet
Math.Dokl.,4(5) (1973), 1445-1450.

Vellapandi Renukadevi and Ravindran Thangamariappan, On Directed Baire spaces, Fundamental Journal
of Mathematics and Applications, 2(2) (2019) 156-161.

Zadeh L.A., Fuzzy sets, Information and control, Vol.8, 1965, pp. 338-353.

44









-













































Advances in the Topology of Fuzzy Neutrosophic Sets and Spaces |:|

Conversely, let Ay A By is a fuzzy neutrosophic semi-nowhere dense set in (X, 7x).Then
fn.S((Ay A By)™)t = 0 Implies that fn.S.((Ax)")t A fn.S.((By)")t = 0. Since Ay
is a fuzzy neutrosophic semi- dense set in (X,7n), fn.S(Ay)~ = 1. Then, fn.S(1)" A
fn.S.((By)")T = 0. That is, (1) A fn.S.((By)~)* = 0. Hence fn.S.((Bx)~)" = 0, which

means that By is a fuzzy neutrosophic semi-nowhere dense set in (X, 7n5). g

4. Fuzzy Neutrosophic Semi-Baire Spaces

Definition 4.1. Let (X, 7yx) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic
oo

set Ay in (X, 7x) is called fuzzy neutrosophic semi-one category set if Ay = \/ (Ay;,), where
i=1
An,’s, are fuzzy neutrosophic semi-nowhere dense sets in (X, 7n). Any other fuzzy neutro-

sophic set in (X, 7y) is said to be of fuzzy neutrosophic semi-two category.

Example 4.2. Let X = {a,b, ¢} and the fuzzy neutrosophic sets Ay, By, Cn and Dy defined
on X as follows

Ay = {{a,0.7,0.7,0.3), (b,0.7,0.7,0.3), (¢,0.6,0.6,0.4) }
By = {{a,0.7,0.7,0.4), (b,0.7,0.7,0.4), (c,0.5,0.6,0.4) }
Cn = {(a,0.2,0.2,0.7), (b,0.2,0.2,0.7), (¢,0.2,0.2,0.5) }
Dy = {(a,0.3,0.3,0.7),(b,0.2,0.2,0.7), (¢,0.3,0.3,0.6)} Then consider the family 7n =
{On, AN, Bn,1x} is a fuzzy neutrosophic topology on X. Thus (X, 7y) is a fuzzy neutro-
sophic topological space. Now 1 — Ayn,1 — By,Cn, Dy are fuzzy neutrosophic semi- nowhere
dense sets and [1 — Ay V1— By VCnV Dy] =1— Ay is fuzzy neutrosophic semi-one category
set in (X, 7).

Definition 4.3. Let Ay be a fuzzy neutrosophic semi-one category set in (X,7n). Then

1 — Ay is called fuzzy neutrosophic semi-residual set in (X, 7).

Proposition 4.4. If Ay is a fuzzy neutrosophic semi-one category set in (X,7n) then
o

1—Anx = A (Bn;), where fn(By,)” = 1.
i=1

(o9}
Proof. Let An be a fuzzy neutrosophic semi-one category set in (X, 7n). Then Ay =\ An,,
=1

o0
where Ap;,’s are fuzzy neutrosophic semi-nowhere dense sets in (X, 7y). Now 1 — Ay = A An;
i=1

[o.¢]
Let By, =1—Ap,. Then 1 — Ay = A By;,. Since Ap;,’s is a fuzzy neutrosophic semi-nowhere
i=1
dense sets in (X, 7x). Then, by proposition 3.10, we have 1 — Ap,’s is a fuzzy neutrosophic
semi-dense set in (X, 7y). Hence fn.S(By,)” = fn.S(1 — An,) = 1. Therefore we have

1—Anx = A Bn,, where fn.S(By,)” =1. g
i=1
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Thus (M, ty) is a fuz. neu. top. sp.s. Now, Ay, By and Cy, are fuz.
neu. nowh. den. sets in (M, ty). Now, Ay, By and Cy, are fuz. neu. one
caty. sets in (M, ty). Now, the fuz. neu. sets Ey & Ay, Gy & By are not fuz.
neu. one caty. sets in (M, ty) and hence fuz. neu. two caty. sets in (M, Ty).

Thus Ey & Gy are fuz. neu. Baire den. set in (M, Ty).
Pro. 3.1:
If Ay is a fuz. neu. Baire den. set in a fuz. neu. top. sp. (M, ty), then for a

fuz. Gs — set By in (X,ty), Ay A By = Vi21(Cy,), Where (Cy,)'s are fuz.

neu. nowhere den. set in (M, 7).
Proof:

Let Ay be a fuz. neu. Baire den. set in a fuz. neu. top. sp. (M, ty),
then for a fuz. Gs — setin By in (M, ty), Ay A By 1s a fuz. neu. two caty.
setin (M, ty) and hence Ay A By is not a fuz. neu. one caty. set in (M, Ty).

Thus Ay A By = Vi2,(Cy,), Where (Cy,)'s are fuz. neu. nowhere den. set in
(M, Ty).

Pro. 3.2:

If Ay is a fuz. neu. Baire den. set in a fuz. neu. top. sp. (M, 7y ), then for a

fuz. neu. Gs— set By in (M,ty), 1— (Ay ABy) = Aj21Ey,, Where

fn (En)” =1y,
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Proof:

Let Ay be a fuz. neu. Baire den. set in a fuz. neu. top. sp. (M, ty).
Then by Pro. (3.1), Ay ABy = Vi21(Cy,), Where (Cy,)'s are fuz. neu.
nowhere den. set in (M,7y). Then 1—(AyABy) =1-V2,(Cy,) =
Aiz1(1 — Cy,) in (M, Ty). Since, Cy, is a fuz. neu. nowhere den. set in
(M, 7y), fn((Cy,”)") = 0. Since fn(Cy,*) < fr((Cy, )* in (M,7y),
fn(Cy,") =0 and hence 1 — fn(Cy,”) =1 in (M, 7y). This = fn(l -
Cy,)” = 1. Thus 1 — (Ay ABy) = AZ2,(1 — Cy,), where (1 —Cy,)'s are
fuz. neu. nowhere den. set in (M, 7y). Let Ey, =1—Cy,. Then let 1 —
(Ay ABy) = A2,(Ey,), where (Ey,)'s are fuz. neu. nowhere den. set in
(M, Ty).
Pro. 3.3:

If Ay is a fuz. neu. Baire den. set in a fuz. neu. top. sp. (M, ty), then

there exista fuz. Gs — set By in (X, Ty), fuz. neu. two caty. set Cy S.t Cy <

Ay in (M, Ty).
Proof:

Let Ay be a fuz. neu. Baire den. set in (M, ty), then for a fuz. Gs —

setin By in (M, ty), Ay A By isafuz. two caty. setin (M, ty). Clearly Ay A
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By < Ay.LetAy ABy = Cy.Thus Cy isafuz. neu. two caty. setin (M, ty)

s.t CN < AN in (M, TN)'
Pro. 3.4:

If Ay is a fuz. neu. Baire den. set in (M, ), then each fuz. neu. two
caty. set is a fuz. neu. den. set in a fuz. neu. topological (M, 1), then Ay, is

a fuz. neu. den. set in (M, 7).
Proof:

Let Ay be a fuz. neu. Baire den. set in (M, T ), then by Pro. (3.3),3 a
fuz. neu. two caty. set Cy < Ay in (M, ty) and hence fn(Cy)~ = fn(Ap)*,
in (M, ty). By hypothesis, fn(Cy)~ =1in (M,ty). Then, 1 < fn(4y)~.
That is, fn(Ay)” =1 in (M, ty). Hence Ay is a fuz. neu. den. set in

(M, Ty).
Definition 3.2:

A fuz. neu. top. sp. (M, Ty) is called a fuz. neu. submaximal sp. if for

each fuz. neu. set Ay in (M, ty) St fn(Ay)”™ =1, Ay € Ty In (M, Ty).
Definition 3.3:

A fuz. neu. top. sp. (M, ty) is called a fuz. neu. P — sp. if countable
intersection of fuz. neu. op. sets in (M, Ty) is fuz. neu. open. That is, every

non zero fuz. neu. Gg — setin (M, ty) is a fuz. neu. op. set in (M, ty).
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Definition 3.4:

If the fuz. neu. top. sp. (M, ty) is a fuz. neu. Baire sp. then no non-

zero fuz. neu. op. set is a fuz. neu. one caty. set in (M, ty) .
Definition 3.5:

If Ay is a fuz. neu. nowhere den. set in a fuz. neu. submaximal sp.

(M, ty), then Ay is afuz. neu. cld. setin (M, ty).
Definition 3.6:

If Ay is afuz. neu. Gs — set in a fuz. neu. Baire and fuz. neu. P — sp.

(M, ty), then Ay is a fuz. neu. two caty. set in (M, ty).
Pro. 3.5:

If each fuz. neu. Gs — set is a fuz. neu. Baire den. set in a fuz. neu.

submaximal sp. (M, ty), then (M, ty) isafuz. neu. P — sp..
Proof:

Let Ay be a fuz. neu. G5 — set in a fuz. neu. submaximal sp. (M, Ty).
Then by the hypothesis, Ay A By is a fuz. neu. Baire den. set in (M, Ty).
Since (M, ty) is a fuz. neu. submaximal sp., the fuz. neu. Baire den. set Ay A
By in (M, ty), isafuz. neu. op. setin (M, ty). That is, every fuz. neu. Gs —
set in (M, ty) is a fuz. neu. op. set in (M, ty). Therefore (M, ty) is a fuz.

neu. P — sp..
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Pro. 3.6:

If Ay is a fuz. neu. Baire den. set in a fuz. neu. submaximal sp.
(M, Ty), then for fuz. neu. op. set By in (M, ty), Ay A By is not a fuz. neu.

E, —setin (M, ty).
Proof:

Let Ay be afuz. neu. Baire den. set in (M, ty). Then by Pro. (3.1), for
a fuz. neu. op. set By in (M, ty), Ay A By = Vi21(Cy,), Where (Cy,)'s are
fuz. neu. nownh. den. sets in (M, ). Since (M, ty) is a fuz. neu. submaximal
sp., by definition (3.5), the fuz. neu. nowh. den. sets (Cy,)’s are fuz. neu.
closed sets in (M, ty). Then ViZ,(Cy,) is a fuz. neu. F, — setin (M, y).
Thus Ay ABy = ViZ1(Cy,), = Ay ABy is not a fuz. neu. F; — set in
(M, Ty).

Pro. 3.7:

If Ay is a fuz. neu. set in a fuz. neu. Baire and fuz. neu. P — sp.
(M, ty) st Ay A By is a fuz. neu. Gs — set, for a fuz. neu. op. set By in

(M, ty), then Ay is a fuz. neu. Baire den. set in (M, ty).
Proof:

Let Ay be a fuz. neu. set in (M, ty) s.t Ay A By is a fuz. neu. G5 —

set, for a fuz. neu. op. set By in (M, ty). Since (M, Ty) is a fuz. neu. P — sp.,
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the fuz. neu. Gs — set Ay A By is a fuz. neu. op. set By in (M, ty). Also
since (M, ty) is a fuz. neu. Baire sp. by definition (3.4), the non-zero fuz.
neu. op. set Ay A By is not a fuz. neu. one caty. set in (M, t,) and hence
Ay A By is a fuz. neu. two caty. set in (M, ty). This = Ay is a fuz. neu.

Baire den. set in (M, ty).
Pro. 3.8:

If Ay is a fuz. neu. G5 — set in a fuz. neu. Baire and fuz. neu. P — sp.
(M, ty) s.t Ay < By, for fuz. neu. op. set By in (M, ty), then Ay is a fuz.

neu. Baire den. set in (M, Ty).
Proof:

Let Ay be a fuz. neu. G5 — set s.t Ay < By, for a fuz. neu. op. set By
in (M, ty). Since (M, ty) is a fuz. neu. Baire and fuz. neu. P —sp. by
definition (3.6), the fuz. neu. Gs — set is a fuz. neu. two caty. set in (M, Ty).
Now Ay A By = Ay = Ay A By is a fuz. neu. two caty. set in (M, 7,) and

hence Ay is a fuz. neu. Baire den. set in (M, ty).
Pro. 3.9:

If Ay is afuz. neu. F; — set in a fuz. neu. Baire and fuz. neu. P — sp.
(M, ty) s.t Ay = By, for fuz. neu. cld. set By in (M, ty), then 1 — Ay isa

fuz. neu. Baire den. set in (M, Ty).

Proof:
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Let Ay be afuz. neu. F, — sets.t Ay = By, for a fuz. neu. cld. setBy
in(M,ty).Now 1 — Ay isafuz. neu. Gs —sets.t1 — Ay < 1 — By, Where
1 — By isafuz. neu. op. setin (M, ty). Then by Pro. (3.8), 1 — Ay is a fuz.

neu. Baire den. set in (M, Ty).
Pro. 3.10:

If Ay is a fuz. neu. op. set in a fuz. neu. Baire sp. (M, ty), then Ay is

a fuz. neu. Baire den. set in (M, Ty).
Proof:

Let Ay be a fuz. neu. op. set in (M, ty). Then for a fuz. neu. op. set
By in (M, ty), Ay A By is a fuz. neu. op. setin (M, ty). Since (M, ty) is a
fuz. neu. Baire sp. by definition (3.4), Ay A By is not a fuz. neu. one caty.
set in (M, ty) and hence Ay A By is a fuz. neu. two caty. set in (M, ty).

Thus Ay is a fuz. neu. Baire den. set in (M, ty).
Pro. 3.11:

If Ay is afuz. neu. Gg — set in a fuz. neu. Baire and fuz. neu. P — sp.

(M, ty), then Ay is a fuz. neu. Baire den. set in (M, ty).
Proof:

Let Ay be afuz. neu. Gs — setin (M, ty). Since (M, ty) is a fuz. neu.

P —sp., the fuz. neu. Gs — set Ay is a fuz. neu. op. set in (M, ty). Since
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(M, ty) is a fuz. neu. Baire sp., by Pro. (3.10), Ay is a fuz. neu. Baire den.

setin (M, ty).
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Conclusion:

In this paper, the concept of fuz. neu. den. sets in fuz. neu. top. sp.s
and its properties are discussed. Also, we obtained several charact. of fuz.
neu. den. sets in fuz. neu. Baire sp.s. Connection. between fuz. neu. den. sets
and fuz. neu. Baire sp., fuz. neu. den. Baire sp.s are studied. Some of its
charact. and examples of fuz. neu. Baire sp.s are established. This shall be

extended in the future research studies.
References:

1. Arockiarani I., J.Martina Jency., More on Fuzzy Neutrosophic Sets
and Fuzzy Neutrosophic Topological Spaces., International Journal of
Innovative Research & Studies , Vol 3 Issue(5),2014.,643-652.

2. Arockiarani I., I.R.Sumathi and J.Martina Jency., Fuzzy Neutrosophic
Soft Topological Spaces., International Journal of Mathematical
archives,4(10),2013.,225-238.

3. Chang c., Fuzzy Topological Spaces, J.Math.Ana.Appl.24(1968)182-
190.

4. Poongothai E., E. Padmavathi, Baire Spaces On Fuzzy Neutrosophic
Topological Spaces, Neutrosophic Sets and Systems, Vol 51, 2022,

(708-722).

83



Advances in the Topology of Fuzzy Neutrosophic Sets and Spaces

. Salama A.A., and S.A.Alblowi, Neutrosophic Sets and Neutrosophic
Topological Spaces, IOSR Journal of Mathematics, Vol 3, Issue
4(Sep-Oct 2012).

. Salama A.A., Generalized, Neutrosophic Set and Generalized
Neutrosophic  Topological Spaces, Computer Science and
Engineering 2012,2(7):129-132.

. Smarandache F., Neutrosophic Set, A Generalization of the
Intuitionistic Fuzzy Sets, Inter.J.Pure Appl.Math.,24(2005),287-297.
. Thangaraj G. and E. Poongothai, On Fuzzy o — Baire Spaces, J.
Fuzzy Math. And Systems, Vol 3(4) (2013), 275-283.

. Turksen I., Interval-valued fuzzy sets based on normal form, Fuzzy

Sets and Systems,1986,20:191-210.

10.Veereswari V., An Introduction to Fuzzy Neutrosophic Topological

spaces, IJMA, Vol.8(3), (2017), 144-149.

11.Zadeh L.A., Fuzzy sets, Information and control, VVol.8, 1965, pp.

338-353.

84



Advances in the Topology of Fuzzy Neutrosophic Sets and Spaces

C — Almost P — Spaces and Other Spaces on Fuzzy Neutrosophic Topological Spaces

E. Poongoth

Department of Mathematics, Shanmuga Industries of Arts and Science college,
Tiruvannamalai-606603, Tamilnadu, India.

E-mail: epoongothai5@gmail.com

E. Padmavathi

Department of Mathematics, Shanmuga Industries of Arts and Science college,
Tiruvannamalai-606603, Tamilnadu, India.
E-mail: epadmavathisu20@gmail.com

ABSTRACT: In this paper, we define fuzzy neutrosophic C — almost P — spaces and analyze some new
properties of these spaces. Also, we discuss the other spaces of fuzzy neutrosophic topological spaces.

KEYWORDS: Fuzzy neutrosophic regular closed(open) set, Fuzzy neutrosophic F, — set, Fuzzy neutrosophic
Gs — set, Fuzzy neutrosophic € — almost P — space, Fuzzy neutrosophic P —space, Fuzzy neutrosophic hyper-
connected space, Fuzzy neutrosophic extremally disconnected space, Fuzzy neutrosophic basically disconnected
space, Fuzzy neutrosophic resolvable space, Fuzzy neutrosophic submaximal space, Fuzzy neutrosophic almost
resolvable space.

AMS subject classification: 54A40, 03E72
1 INTRODUCTION

The concept of fuzzy sets was introduced by L.A. Zadeh in 1965 [8]. Then the fuzzy set theory is extension by many
researchers. The important concept of fuzzy topological space was offered by C. L. Chang [2] and from that point forward
different ideas in topology have been reached out to fuzzy topological space. Since then much attention has been paid to
generalize the basic concepts of general topology in fuzzy setting and thus a modern theory of fuzzy topology has been
developed. The concept of neutrosophic sets was defined with membership, non-membership and indeterminacy degrees.
In 2017, Veereswari [7] introduced fuzzy neutrosophic topological spaces. This concept is the solution and representation
of the problems with various fields.

In this paper, we define a new concept of fuzzy neutrosophic € — almost P — space and we also discussed some new
properties and examples based on this concept. Also, we introduced other spaces of fuzzy neutrosophic topological spaces
and examples are investigated.

. PRELIMINARIES

Throughout the present paper, X denote the fuzzy neutrosophic topological spaces. Let Ay be a fuzzy neutrosophic
set on X. The fuzzy neutrosophic interior and closure of Ay is denoted by fn(4y)*, fn(Ay)~ respectively. A
fuzzy neutrosophic set Ay is defined to be fuzzy neutrosophic open set (fn0S) if Ay < fn (((Ay)")")~. The
complement of a fuzzy neutrosophic open set is called fuzzy neutrosophic closed set (fnCS).
Definition 2.1 [1]:
A fuzzy neutrosophic set A on the universe of discourse X is defined as A = (x, T,(x), ,(x), F,(x)), x € X
where T,1,F: X = [0,1]and 0 < T,(x) + I,(x) + F4(x) < 3.
With the condition 0 < Ty=(x) + I+ (x) + Fa+(x) < 2.
Definition 2.2 [1]:

A fuzzy neutrosophic set A is a subset of a fuzzy neutrosophic set B (i.e.,) A € B for all x if T,(x) <
Tp(x), Iy(x) < Ig(x), Fy(x) = Fg(x).
Definition 2.3 [1]:
Let X be a non-empty set, and A = (x,T4(x), [;(x), F4(x)), B = (x,Tg(x),I5(x), Fg(x)) be two fuzzy
neutrosophic sets. Then

AU B = (x,max(T,(x), Tz (x)), max( I, (x), I (x)), min( F,(x), Fz (x)))

AN B = (x,min(T,(x), Tg (x)), min( 4 (x), I5 (x)), max( F, (x), F(x)))

85


http://www.ijarset.com/

Advances in the Topology of Fuzzy Neutrosophic Sets and Spaces

Definition 2.4 [1]:

The difference between two fuzzy neutrosophic sets A and B is defined as A\B(x) =
(x, min( T, (x), Fg(x)), min(l,(x), 1 — I5(x)), max( F4(x), T (x)))

Definition 2.5 [1]:

A fuzzy neutrosophic set A over the universe X is said to be null or empty fuzzy neutrosophic set if
Ty(x) =0, L(x) =0, Fy(x) =1 forall x € X. Itisdenoted by 0y.

Definition 2.6 [1]:

A fuzzy neutrosophic set A over the universe X is said to be absolute (universe) fuzzy neutrosophic set
if T,(x)=1, I,(x) =1, Fy(x) =0 for all x € X. Itisdenoted by 1,.

Definition 2.7 [1]:

The complement of a fuzzy neutrosophic set A is denoted by A¢ and is defined as A¢ =
(x, T yc (x), Lic(x), F yc(x)) where T yc (x) = Fp(x),L,c(x) =1 = I, (x), Fyc(x) = Ty(x)

The complement of fuzzy neutrosophic set A can also be defined as A¢ = 1 — A.
Definition 2.8 [1]:
A fuzzy neutrosophic topology on a non-empty set X is a t of fuzzy neutrosophic sets in X
(i) Oy, 1y ET
(i) AynA, €1 forany A;,A, €T
(iii) U A; € T for any arbitrary family {A;;i €]} €1
Satisfying the following axioms.
In this case the pair (X, 7) is called fuzzy neutrosophic topological space and any Fuzzy neutrosophic set in t 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, 7) is
called fuzzy neutrosophic closed set in X.

Definition 2.10 [1]:

Let (X,7y) be a fuzzy neutrosophic topological space and A = (x, T,(x), [,(x), F,(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(A) =N {G:G is a fuzzy neutrosophic closed set in X and A € G}
Definition 2.11[3]:

A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (X,ty) is called a fuzzy
neutrosophic F; —setif Ay = V2, Ay,, where A_M ety foriel
Definition 2.12[3]:

A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (X,ty) is called a fuzzy
neutrosophic Gs — setin (X, ty) if Ay = AiZ; Ay,, where Ay, € Ty fori € I.

Definition 2.13[3]:

A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (X,ty) is called a fuzzy
neutrosophic semi-open if Ay < fn( ((Ay)*) 7). The complement of Ay in (X, ty) is called a fuzzy neutrosophic
semi-closed set in (X, Ty).

Definition 2.14[3]:

A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (X,ty) is called a fuzzy
neutrosophic dense if there exist no fuzzy neutrosophic closed set By in (X, Ty) such that Ay © By c 1. Thatis,
fn(Ay)” = 1y.

Definition 2.15[3]:

A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (X,ty) is called a fuzzy
neutrosophic nowhere dense set if there exist no non-zero fuzzy neutrosophic open set By in (X, y) such that
By € fn(Ay)” . Thatis, fn(((Ay) 7)) = 0y.

Definition 2.16[3]:

Let (X, 7y) be a fuzzy neutrosophic topological space. A fuzzy neutrosophic set Ay in (X, ty) is called
fuzzy neutrosophic first category set if Ay = V{2, Ay,, where Ay,'s are fuzzy neutrosophic nowhere dense sets in
(X, y). Any other fuzzy neutrosophic set in (X, ty) is said to be of fuzzy neutrosophic second category.
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Definition 2.17[3]:

A fuzzy neutrosophic topological space (X, ty) is called fuzzy neutrosophic first category space if the
fuzzy neutrosophic set 1y is a fuzzy neutrosophic first category setin (X, zy). Thatis 1, = V;Z; Ay,, where ANi’s
are fuzzy neutrosophic nowhere dense sets in (X, ty). Otherwise (X,ty) will be called a fuzzy neutrosophic
second category space.

Definition 2.18[3]:

Let Ay be a fuzzy neutrosophic first category set in (X,ty). Then 4y is called fuzzy neutrosophic
residual set in (X, Ty).

1. Fuzzy Neutrosophic € — almost P — space
Definition 3.1:

A fuzzy neutrosophic set Ay in a fuzzy neutrosophic topological space (X,ty) is called a fuzzy
neutrosophic regular —open if Ay = ((4y)~)" and fuzzy neutrosophic regular — closed if Ay = ((4y)1).
Definition 3.2:

A fuzzy neutrosophic topological space (X, 7y) is called a fuzzy neutrosophic C — almost P — space if for every
fuzzy neutrosophic regular- closed set is a fuzzy neutrosophic Gs — set Ay in (X, ty), (Ay)~ # 0.
Example3.1:
Let X = {a, b, c} and the fuzzy neutrosophic sets Ay, By and Cy defined on X as follows:
Ay: {(a, 0.5,0.6,0.6), (b, 0.5,0.5,0.5), (c, 0.5,0.6,0.6)}
By: {{a, 0.5,0.6,0.5),(b, 0.6,0.6,0.6),(c, 0.5,0.5,0.5)}
Cy: {{a, 0.6,0.5,0.5), (b, 0.4,0.4,0.4), {c, 0.5,0.5,0.6)}
Then ty = {0y, Ax, By, Cy» AyVBy, AyVCy, ByVCy, AyABy, AyACy, CyV(AnABy), AyVByVCy, 1y} isa
fuzzy neutrosophic topology on X.
The fuzzy neutrosophic regular closed sets in (X,ty) are 1 — By, 1 — (AyABy), and 1 — (AyACy).
Then 1 — By, 1 — (AyABy), and 1 — (AyACy) are fuzzy neutrosophic Gs — sets in (X, Ty).
Thus the fuzzy neutrosophic regular closed sets 1 — By, 1 — (AyABy), 1 — (AyACy) are fuzzy neutrosophic
Gs —setsand also (1 — By)T # 0, (1 —AyABy)* # 0, (1 — AyACy)T # 0in (X, 7y).Hence (X, ty) is a fuzzy
neutrosophic € — almost P — space.
Definition 3.3:

A fuzzy neutrosophic somewhere dense set if there exists a non - zero fuzzy neutrosophic open By, in
(X,Ty) suchthat By < (Ay)~.Thatis ((Ay) )" # 0in (X, Ty).
Proposition 3.1:

If Ay is a fuzzy neutrosophic F, — set in a fuzzy neutrosophic C — almost P — space (X, ty) then
Ay~ # 1.
Proof:

Let Ay be a fuzzy neutrosophic F; — set in a fuzzy neutrosophic € — almost P — space (X, ty).
Then,1 — Ay, is a fuzzy neutrosophic regular closed and fuzzy neutrosophic Gs — setin (X, ty). Since (X, y) is
a fuzzy neutrosophic € — almost P — space, for the fuzzy neutrosophic Gs — set (1 —Ay), we have
(1 —Ap)* # 0. This implies that 1 — (Ay)~ # 0 and hence we have (4y)~ # 1.
Proposition 3.2:

If each non-zero fuzzy neutrosophic G5 — set is a fuzzy neutrosophic regular closed set in a fuzzy
neutrosophic topological space (X, Ty), then (X, ty) is a fuzzyneutrosophic C — almost P — space.
Proof:

Let Aybe a non-zerofuzzy neutrosophic Gs — set in (X, ty) such that ((Ay)™)* = Ay.We claim that
(Ay)* # 0. Assume the contrary. Then (Ay)* # 0 will imply that ((45)7)" = (0)~ =0 and hence we will
havedAy = 0, a contradiction to Aybeings a non-zero fuzzy neutrosophic Gs — set in (X, ty).Hence, we must
have(4y)* # 0,for a fuzzy neutrosophic G5 — set Ayin (X, Ty) andtherefore(X, ty) is a fuzzy neutrosophic C —
almost P — space.
Proposition 3.3:

If each non-zero fuzzy neutrosophic G5 — set is a fuzzy neutrosophic semi — open set in a fuzzy
neutrosophic topological space (X, Ty), then (X, ty) is a fuzzyneutrosophic C — almost P — space.
Proof:

Let Aybe a non-zero fuzzy neutrosophic G5 — set in (X, ty) such that Ay < ((4y)*)~. We claim that
(Ap)T # 0. Assume the contrary we will have Ay = 0, a contradiction to Ay beings a non-zero fuzzy
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neutrosophic Gs — set in (X, ty). Hence, we must have (4y)* # 0, for a fuzzy neutrosophic Gs — set Ay in
(X, Ty) and therefore (X, ty) is a fuzzy neutrosophic C — almostP — space.
Proposition 3.4:

If Ayis a fuzzy neutrosophic one category set in a fuzzy neutrosophic C — almost P — space in (X, Ty),
then (Ay)™ # 1in (X, 7y).
Proof:

Let Ay be a fuzzy neutrosophic one category set in (X,7y). Then Ay = ViZ,(4y,), Where(ANi)’s are
fuzzy neutrosophic nowhere dense sets in (X, 7y). Now Ay, < (4y,) , implies that V2, Ay, < Vi2,(4y,) and
hence we have [ViZ,(Ay)]™ < [ViZ1(Ay) 7] Then [ViZ,(An)]™ < [ViZ:(4n)7]7 = (D
Now Vi2,(Ay,) is a fuzzy neutrosophic F, — set in (X, 7y). Since (X,y) is a fuzzy neutrosophic C — almost
P — space, by proposition 3.1 [V{Z;(Ay)7]” # 1 - (2).

Now we claim that Ay is not a fuzzy neutrosophic dense set in (X, 7). Assume the contrary. Suppose that A is
a fuzzy neutrosophic nowhere dense set, then (Ay)~ =1, implies from (1), 1 <[V{Z,(Ay)] . That is
[Viz1(Ay,)"]~ = 1, a contradiction to (2), hence we must have (Ay)~ # 1in (X, ty).

Proposition 3.5:

If each non-zero fuzzy neutrosophic one category set is a fuzzy neutrosophic dense set in a fuzzy
neutrosophic topological space(X, ty), then (X, ty) is not a fuzzy neutrosophic C — almost P — space.
Proof:

Let Ay be a fuzzy neutrosophic one category set in (X, 7y) such that (Ay)~ = 1.Then Ay = ViZ,(Ay,),
where (Ay,)’s are fuzzy neutrosophic nowhere dense sets in (X, 7y). Now 1 — (ANi)_’s are fuzzy neutrosophic
open set in (X, 7y). Let By = Aj24[1 — (ANi)_]. Then By fuzzy neutrosophic Gs — set in (X, 7y). Now By =
AZi[1 = (Ay) 1= 1= [VEZ1(Ay)]” < 1-[VE2,1(Ay)] = 1 —Ay,. That is, By =1—A4y. Then (By)* <
(1—=Ay)* and hence (By)* <1—(4y)” = 1 —1=0y. Hence, for the fuzzy neutrosophic G5 — set Byin
(X, ty), (By)t = 0. Therefore (X, 7y) is not a fuzzyneutrosophic € — almostP — space.

Proposition 3.6:

If Cyis a fuzzy neutrosophic residual set in a fuzzy neutrosophic C — almost P — space in (X, ty), then
(CHT # 0in(X, Ty).

Proof:

Let Cy be a fuzzy neutrosophic residual set in (X, ty). Then 1 — Cy is a fuzzy neutrosophic first
category set in (X, 7y) and hence by proposition 3.4, (1 — Cy)~ # 1in (X, 1y). Therefore 1 — (Cy)* =
(1 — Cy)~ # 1. Therefore (Cy)* # 0in(X, ty).

Proposition 3.7:

If Byis a fuzzy neutrosophic residual set in a fuzzy neutrosophic C — almost P — space in (X, Ty ), then
By is not a fuzzy neutrosophic nowhere dense set in (X, Ty ).

Proof:

Let Bybe a fuzzy neutrosophic residual set in a fuzzy neutrosophicC — almost P — space in (X, ty),
then by proposition 3.6, (By)* # 0,in(X,ty). We claim that ((By)~)* # 0. Assume that contrary. Then
((B))7)T =0and (By)*™ < ((By))*, will imply that (By)* = 0, a contradiction. Hence By, is not a fuzzy
neutrosophic nowhere dense set in (X, 7).

Proposition 3.8:
If Ay is a fuzzy neutrosophic semi — open setin a fuzzy neutrosophic topological space (X, Ty), then
(Ap)~ is a fuzzy neutrosophic regular closed set in (X, ty).
Proof:
If Ay is a fuzzy neutrosophic semi — open set in (X, y) then Ay < ((4p)1)~ and hence
(An)” < (A7
= (A"~
<[@)T -
Also, we have [(Ap)7]F < [AW)7]1 = An)" = (2)
From (1) and (2),
[((A)7)*]” = (Ay)~ and hence (Ay)~ is a fuzzy neutrosophic regular closed set in (X, Ty).
Proposition 3.9:
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If Ay is a fuzzy neutrosophic regular open set in a fuzzy neutrosophic € — almost P — space, then A is a fuzzy
neutrosophic F, — setina (X, y).
Proof:
Let Ay be a fuzzy neutrosophic regular open set in (X, ty). Then, 1 — Ay is a fuzzy neutrosophic regular closed
setin (X, 7y). Since (X, ty) is a fuzzy neutrosophic C — almost P —space, 1 — Ay is a fuzzy neutrosophic G5 —
setin (X, ty). Then, Ay is a fuzzy neutrosophic F;, — setin a (X, 7y).
Definition

A fuzzy neutrosophic set Ay in fuzzy neutrosophic topological space (X, ty) is called a fuzzy
neutrosophic ¢ — nowhere dense set if Ay is a fuzzy neutrosophic F; — set in a (X, Ty) such that (4,)* = 0.

Proposition 3.10:

If Ay is a fuzzy neutrosophic regular open set in a fuzzy neutrosophic C — almost P — space, then Ay is
not a fuzzy neutrosophic ¢ — nowhere dense set in (X, ty).
Proof:

Let Ay be a fuzzy neutrosophic regular open set in (X, 7y). Then, [(Ay)~]* = Ay, in (X, Ty) and
[(A)7 T = (AT Then [(Ap)7TT = (Ap) T and (Ay)T = 0, in (X, Ty). Since (X, Ty) is a fuzzy neutrosophic
C — almost P —space, by proposition 3.1, Ay is a fuzzy neutrosophic F, — setina (X, ty). Thus Ay, is a fuzzy
neutrosophic F; — set with (4y)* # 0in (X, Ty). Hence Ay is not a fuzzy neutrosophic o — nowhere dense set
in (X, ty).

Proposition 3.11:

If Ay is a fuzzy neutrosophic closed set in a fuzzy neutrosophic € — almost P — space with (4,)" # 0, then
(Ap)7 is a fuzzy neutrosophic F, — setina (X, 7y).

Proof:

Let Ay be a fuzzy neutrosophic closed set in (X, ) with (Ay)* # 0. Then, 1 — Ay is a fuzzy neutrosophic
open set in (X, Ty) such that (Ay)~ # 1. Since (X, Ty) is a fuzzy neutrosophic C — almost P —space,

(1 — Ay)~is a fuzzy neutrosophic G5 — set in (X, ty) and thus 1 — (4y)™ is a fuzzy neutrosophic G5 — set in
(X, ty). Hence, (Ay)* is a fuzzy neutrosophic F, — set ina (X, 7).

V. Other Spaces on Fuzzy Neutrosophic Topological Spaces

Definition 4.1:

A fuzzy neutrosophic topological space (X, ty) is called a fuzzy neutrosophic P — space if each fuzzy
neutrosophic Gs — set Ay in (X, ty) is fuzzy neutrosophic open set in (X, ty).
Example 4.1:
Let X = {a, b, c} and the fuzzy neutrosophic sets Ay, By and Cy defined on X as follows:
Ay:{(a, 0.5,0.5,0.6), (b, 0.6,0.6,0.4), {c, 0.6,0.5,0.6)}
By: {{a, 0.4,0.5,0.5),(b, 0.5,0.5,0.5),(c, 0.6,0.4,0.5)}
Cy:{{a, 0.6,0.5,0.6), (b, 0.5,0.5,0.6),(c, 0.5,0.4,0.6)}
Then 1ty = {Oy, Ay, By, Cy, AyVBy, AyVCy, ByVCy, AyABy, AnACy, ByACy, (ByACK) A (AxVBy), 1x}
is a fuzzy neutrosophic topology on X.
ANt =4y, BT =By, (CY" =Cy, AyVBy, ByVCy, AyVCy, AyABy, ByACy, ANACy, are fuzzy
neutrosophic open set in (X, ty).
Now the fuzzy neutrosophic sets ByACy A(AyVBy) = ByACy, (ByVCy) A(ANVCY) A(AyABy) = AyABy are
fuzzy neutrosophic Gs — sets in (X, ty) shows that fuzzy neutrosophic topological space (X,ty) is a fuzzy
neutrosophic P — space.

Definition 4.2:
A fuzzy neutrosophic topological space (X, ty) is called a fuzzy neutrosophic hyperconnected space if
every non — null fuzzy neutrosophic open subset of (X, 7) is fuzzy neutrosophic dense in (X, Ty).
Example 4.2:
Let X = {a, b, c} and the fuzzy neutrosophic sets Ay, By and Cy defined on X as follows:
Ay:{(a, 0.5,0.5,0.6), (b, 0.6,0.5,0.5),(c, 0.6,0.5,0.5)}
By: {{a, 0.5,0.6,0.5),(b, 0.7,0.6,0.5),(c, 0.6,0.6,0.4)}
Cy:{({a, 0.4,0.5,0.4),(b, 0.5,0.6,0.5),(c, 0.6,0.4,0.6)}

89


http://www.ijarset.com/



http://www.ijarset.com/



http://www.ijarset.com/



http://www.ijarset.com/























































all























































































(10





















































































































































































































































































































	2
	3
	4
	5
	1. Introduction
	2.  Preliminaries 
	3. Fuzzy neutrosophic semi-open sets in fuzzy neutrosophic topological spaces.
	4. Fuzzy Neutrosophic Semi-Closed Sets In Fuzzy Neutrosophic Topological Spaces.
	5. Fuzzy Neutrosophic Semi-Interior In Fuzzy Neutrosophic Topological Spaces.
	6. Fuzzy Neutrosophic Semi-Closure In Fuzzy Neutrosophic Topological Spaces
	7. Conclusion
	References

	6
	1. Introduction
	2.  Preliminaries 
	3. Fuzzy neutrosophic semi-Nowhere Dense Sets.
	4. Fuzzy Neutrosophic Semi-Baire Spaces
	5. Conclusions
	References

	7
	8
	9
	10
	1. Introduction
	2. Preliminaries
	3.  A Characterization of Fuzzy Neutrosophic  Baire Space on Fuzzy Setting
	4. Conclusion
	References

	11
	1. Introduction
	2. Preliminaries
	3. On fuzzy neutrosophic boundary and fuzzy neutrosophic semi-boundary
	4. On fuzzy neutrosophic semi-boundary
	5. Conclusion
	References

	12
	1. Introduction
	2. Preliminaries
	3. On Fuzzy Neutrosophic -Baire Spaces
	4. Fuzzy Neutrosophic -First Category Sets and Fuzzy Neutrosophic P-Spaces
	References
	Blank Page

	13
	14
	1. Introduction
	2. Preliminaries
	3.  FUZZY NEUTROSOPHIC REGULAR - NOWHERE DENSE SET
	4. FUZZY NEUTROSOPHIC REGULAR - BAIRE SPACES
	5. Conclusion
	References

	15
	16
	17
	18
	19
	20



