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Abstract

In this new paper, we introduced new and important concepts in neutrosophic topology for the first time. Where we
introduced the interesting concept "a new approach of neutrosophic supra-topological space (SNz-NTS)", that we
presented this neutrosophic supra-topological space without using neutrosophic sets, and we also studied the
separation axioms in this new neutrosophic supra-space and studied the relationship between the new separation
axioms in (SN4-NTS) and the separation axioms of the previously known supra-topological space. We also
defined the neutrosophic supra-topological sup-space from this new space. We prove that SN4-NTS is not a
classical supra-topological space. Also, SN4-NTS is neither neutrosophic supra-topological space nor neutrosophic
crisp topological space. Many examples and theories are presented.

Keywords: New approach of neutrosophic supra-topological spaces, new approach of neutrosophic supra-open
sets, new approach of neutrosophic supra-closed sets, sup-space,separation axioms.

1. Introduction

Recently, as a generalization of neutrosophic topological space, A new approach of neutrosophic supra-topological
spaces was defined by Riad Al-Hamido [1]. The fantastic idea about this new neutrosophic topological space is that
without the use of neutrosophic sets, although many researcheres built neutrosophic topology via neutrosophic sets
as[2-5], and neutrosophic crisp sets as[6-7].

Separation axioms in neutrosophic crisp topological space were first introduced by A.Alnafee et al. in [8].

In 2019 neutrosophic supra-bitopological space and neutrosophic supra-topological space were built and presented
by Riad Al-Hamido [9] via neutrosophic crisp sets, also G.Jayaparthasarathy, V.F.Little Flower, M.Arockia Dasan
introduced the concept of neutrosophic supra topological space [10] in 2019, by using the neutrosophic sets.

In this paper, as a generalization of A new approach of neutrosophic topological spaces, A new approach of
neutrosophic supra-topological spaces is defined. Also, we studied the separation axioms in this new SN4-NTS and
studied the relationship between the new separation axioms in (SN4i-NTS) and the separation axioms of the
previously known supra-topological space. We also defined the neutrosophic supra-topological sup-space from this
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new space. We prove that SN4-NTS is not a classical supra-topological space. Also, SNi-NTS is neither
neutrosophic supra-topological space nor neutrosophic crisp topological space. Many examples and theories are
presented.

2. Definition

In this section, we give some basic definitions which are helpful in the paper.

Definition 2.1:[1]

Let X2 be any set, (X)y={ a®bl : ac X,be XU {0 } }, also, bl is indeterminacy and bl = I.
Definition 2.2: [1]
1. If A ePegand A=D then (A)y € P[(X)n]; (A)n={ a®bl : ac X,be XU {0} }, bl = I. But if A=

then (A)y =2@I.
2. If (A)y e P[(X)n], then (@@1) U (A)n = (A)y and (@D1) ~ (A)y = DD

Definition 2.3: [1]

Let %=, if T:{/-'\i}ieA is a topology on X, then a new approach of neutrosophic topology (N4-NT) on Xisa

family T={(A)n}ica Of (X)n.

The pair (X,T) is called a new approach of neutrosophic topological space (N4-NTS) in X. Moreover,
members of T are known as a new approach of neutrosophic open sets (Nx-NOS), and their complements are a
new approach of neutrosophic closed sets (N4-NCS), members of P[(X)n] are known as a new approach of
neutrosophic sets (N4-NS).

Remark 2.4: [1] Let(X,T)be a Ns-NT and (A;)ye T, for all ieA, then:

L UiealRn =(Uicahin.
2. (A n(A2)n = (A Ao

3.A New Approach Of Supra-Neutrosophic Topological space:

Definition 3.1:

Let %=, if T:{A'i}ieA is supra-topology on X, then family T:{(f\,i)N}ieA of (X)n onXis called new approach of

neutrosophic supra-topology (SN4-NT) .

The pair (X,T) is called a new approach of neutrosophic supra-topological space (SN4-NTS) in X Moreover,
members of T are known as a new approach of neutrosophic supra-open sets and their complements are a new
approach of neutrosophic supra-closed sets, members of P[(X)y] are known as a new approach of
neutrosophic supra-sets (SN4-NS).
Remark 3.2:

- SN4-NOS(X) = the family of the new approach of supra-neutrosophic open sets on X.

- SN4-NCS(X) = the family of the new approach of neutrosophic supra-closed sets on X.

- SN4-NOS= new approach of neutrosophic supra-open sets.
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- SN4-NCS= new approach of neutrosophic supra-closed sets.

- SN4-NTS = new approach of neutrosophic supra-topological space.
- SN4-NTS = new approach of neutrosophic supra-topology.

- N4-NTS = new approach of neutrosophic topological space.

Example 3.3: )

Let X={e,f,g}. T={2,4 8 %},
A=fef},B=1{eg)T=2®L(4), B ®n}
(R), = {e.f,e®L O}, (B)y = {e, g, eI, g®I}.

Then(X%, T) is a new approach of neutrosophic supra-topological space (SN4-NTS).
Remark 3.4:

1. SN4-NTS is not a classical supra-topological space because J¢T.
2. If1=0, then, T = T therefore, SN4-NTS is a classical supra-topological_space.
Remark 3.5:

N4-NTS is SN4-NTS.

Proof:

Let (X,T) be a N4i-NTS; T:{(ﬁ'\i)N}iEA of (X)n on X, therefore T:{f\i}ieA is an topology on X, so T:{Ai}ieA is
an supra topology. Therefore (X,T) be a SN4-NTS.

Remark 3.6:
Let(X,T)be a SN4-NTS and (A)ne T, for all icA, then:

UiealAin =(Uicakin.
Theorem 3.7: Let X« then if T={(Ai)n}ica is a new approach of neutrosophic supra-topology, then:

1=TU{@, X } is SN4-NT on (X)y, and (X, t) is SN4-NTS.

Proof:

- X et
- ForeveryieA, let (A)yet then A;e T, but T is supra-topology, therefore, UicaA; € T, hence

(Uicahn € T.
Therefore, uieA(A'i)N =(uieAZ\i)N et by remark 3.6.
Therefore (X, 7) is SN4-NTS.
Theorem 3.8: Let(X, T) is a (SN4-NTS), if (ADn, (Ao)ne T then (AU, )ne T.

Proof:
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Let (z&l)N, (AZ)NE T then Al, Az € T, but T is supra-topology, therefore, Alu Az €T, hence (Alu Az WweT.

But (A, )NU(A;)n = (A1UA, )y by remark 3.6, Therefore (A;)n U(Az)ne T .
Remark 3.9: Let (X, T) is a (NA-NTS), if (A, (A;)ne T then (A;)nU(A;)ne T.
Proof:

Since every N4-NTS is SN4-NTS by theorem 3.8, Therefore (Z\l)N U (AZ)N .
Definition 3.10:

LetX=d, if T:{Ai}ieA is a topology on X, and (X,T) a new approach of neutrosophic topological space (
T:{(Z\i)N}ieA), and t={Bi}icx is supra-topology on X, and (X, 7) a new approach of neutrosophic topological

space ( 7={(Bi)n}ica), if Tt then:

- Tcz.
- (X,7) A new approach of neutrosophic supra-topological space associated with (X,T).

Example 3.11:

LetX={e,f, g} T={J,EEX}, r={JEEEX
E={e}E={efLE="{eg}B.T={TOL(E), (E), O} 7={TOLEW (B),, (E), Oy} then

(]:Z)N ={e, f,e®@I, fPI}, (E)N ={e, g, e®I,g®I}, (E)y = {e,e®I}since Tcz
Then (%X, 7) A new approach of neutrosophic supra-topological space associated with (%, T).
Theorem 3.12:

Let (X, 7) a new approach of neutrosophic supra-topological space associated with a new approach of

neutrosophic topological space (%X,T) then:
If (Al)NE T, (Az )NE 7Zthen (Al)NU(Az )NG 7
Proof:

Since(X, 7) a new approach of neutrosophic supra-topological space associated with a new approach of
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neutrosophic topological space (X,T), T =%. therefore (A))ye Tz then (A, (As)ne % hence (AU A, )y € T.
Theorem 3.13: Let (X, T) is a (NA-NTS), if (A, (Az)ne T then (A )un (Az)ne T.

Proof:

Let (A, (Ay)ne Tthen Ay, A, e T, but T is topology, therefore, A1 A, €T, hence (A~ A,)y € T.

But (A1) (Az)n = (AinA, )y e T by remark 2.4, Therefore (A)y ~ (Az)n € T.

Remark 3.14:

The above theorem is not true if we take a new approach of neutrosophic supra-topological space, see the example
Example 3.15:

In Example 3.11(E) , (E), are new approach of neutrosophic supra-open set but (E) .~ (), = {e, e®I} is new
approach of neutrosophic supra-open set.

Remark 3.16:

SN4-NTS is not a neutrosophic supra-topological space.
Remark 3.17:

SN4-NTS is not a neutrosophic crisp supra-topological space.

4. Separation axioms in a new approach of neutrosophic supra-topological space:
Definition 4.1:

Let (X, T) isa SN4-NTS), x,y € X then the point x,y from the same kind if both x,y without I or x,y with 1.

Example 4.2:

LetX={a,b,c}. T={J,A B,C X},
A={a},B={ab},C ={a,c}.T = (DI, (A, (B)y, (C)n, X}

Ay ={a,a®I},(B)y ={a,b,a®I,b®I},(C)y ={a,c,a®I,cPI}.

a,b are points from the same kind, a®I , b®I are points from the same kind, but a , b®I are points not from the
same kind.
Definition 4.3:

Let (X, T) isa (SN4-NTS), Then X is called:

a. T,-space if for every point from the same kind x= ye (X)y There exists SN4-NOS containing one of them but
not the other.
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b, Ty-space if for every point from the same kind x# ye(X)y There exist SNx-NOS, D, D, such that xe D, y
gDjandx ¢ D,,y € D,.

c. T,-space if for every point from the same kind x# ye(X)y There exist SN4x-NOS, D, D, such that xe D, y
¢g¢Djandx ¢ Dy, y e D, with D;ND,= @.

Theorem 4.4:
Let(X,T) isa (SN4-NTS), then :

1. T,space = T,-space.
2. Ti-space = To-space.
Proof:
1. Suppose that (X ’T") is an T,-space, therefore for every two points from the same kind x# ye(X)y there
exist SN4-NOS, D, D, such that xe D4, y ¢ Dy and x ¢ D, , y € D, with D;nD,= @. So there exists an
SN4-NOS, D4, D, suchthat xe D1,y ¢ D;andx ¢ D, , y € D,, therefore X is T;-space.
2. Suppose that (X T)is an Ty-space, therefore for every two points from the same kind x# ye(X), there
exist SN4-NOS, D4, D, such that xe D1,y ¢ Dy and x ¢ D, , y € D,.So there exists an SN4-NOS, D 4,
such that xe D 1, y ¢ D, therefore X is To-space.

Remark 4.5:
The converse of theorem 4.4 is not true,, as it is shown in the following examples,

Example 4.6:

LetX={a,b,c}. T={J,A B,C, X},

A={a},B ={a,b},C ={a,c}. T ={DDI, (A)y, (B)n, (C)n, X)n}
(A)N = {a’ a@)l}’ (B)N = {al br aG-)I ) b®1}l (C)N = {al c, a®1 ) CG-)I} ))
Then X is T,-space, X is not T;-space .

Remark 4.7:

Let (X, T) is a (SN4-NTS), then :

T,-space = T;-space = T,-space.

The converse of the Theorem 4.7 is not true.

Remark 4.8:

Relations among the different types of neutrosophic separation axioms which were studied in this paper, appear in
the following diagram.

Theorem 4.9:
LetX=Q, if T={A'i}ieA is topology on X, and (X,T) a new approach of neutrosophic supra-topological space (

T={(A)n}ica), then:

1. (X,T) To-space = (X, T) is To-space.

2. (X,T) Ti-space = (X,T) is T;-space.
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3. (%,T) T,-space = (X,T) is T,-space.
Proof:

1. Let (X,T) To-space then, by definition for every point from the same kind x# ye (X)y There exists SN-
NOS containing one of them but not the other, therefore in a special case for every points x# y without |
there exists SN4,-NOS containing one of them but not the other, that mean (X, T) is To-space.

2. Let (%,T) T,-space then, by definition for every point from the same kind x= ye (X) y There exist SN4-
NOS, D, D,suchthatxe D1,y ¢ Dyand x ¢ Dy, y € Dy, therefore in a special case for every points x#
y without | there exists SN4-NOS, D, D, such that xe D;,y ¢ Dyandx ¢ D, , y € D,, that mean (X,T)
is T,-space.

Let (%,T) T,-space then, by definition for every point from the same kind x# ye(X)y There exist SN4-NOS, D, D
psuchthatxe D3,y ¢ Dyand x ¢ D, , y € D, with D;nD,= @. Therefore in a special case for every point x#y

without | there exists SN4-NOS, D4, D, such that xe Dy, y ¢ Dy;andx ¢ D, , y € D,
-now we are thinking, are the converse of Theorem 4.9 true ? the answer in the following theorem.

Theorem 4.10:
LetX=Q, if Tz{Ai}ieA is topology on X, and (X,T) a new approach of neutrosophic supra-topological space (

T={(A)n}ic), then:
1. (X,T)is Te-space =(X,T) To-space.
2. (%,T)is To-space =(X,T) To-space.
3. (X,T)is Tg-space =(X,T) T,-space.
Proof:

1. Let (X,T) To-space then, by definition for every point x# y< X there exists supra-open set H containing
one of them but not the other. Now there is two cases for any points x#y :
a) x,y without I, since(X,T) To-space then, there exists supra-open set H containing one of them

but not the other.
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b) x,y with I, there exists SN4s-NOS (H), (Hasincasea) containing one of them but not the
other.
Therefore (X,T) is To-space.
2. Let (X,T) T;-space then, by definition for every point x# ye X there exists two supra-open sets D1, D,
suchthatxe D;,y ¢ D;andx ¢ D, ,y € D,.
Now there is two cases for any points x#y :
a) x,y without I, since(X,T) Ty-space then, there exists two supra-open sets D1, D, such that xe
Dy,yeDjandx ¢ D,,y € D,.
b) x,y with I, there exists two SN4-NOS (D, )y, (D, )y (asincase a) suchthat xe (D; )y,y &
(D, )y andx & (D, )y ,y € (D, )y.therefore (X,T) is T,-space.
3. Let (X,T) T,-space then, by definition for every point x# ye X there exists two supra-open sets D1, D
suchthatxe D;,y ¢ Dy;and x ¢ D, ,y € D, with D;nD,= Q.
Now there is two case for any points x#y :
a) x,y without I, since(X,T) T;-space then, there exists two supra-open sets D1, D, such that xe
D,ygD;andx ¢ D,,y € D, with D;nD,= @.
b) x,y with I, there exists two SN4-NOS (D;)y, (D,)y (asin case a) such that xe (D,)y,V ¢
(D)y andx & (D,)y , vy € (Dy)y With (D;)y N (D,)y = @,therefore (X,T) is T,-space.
Remark4.11:

The relationship between the old and new separation axioms that we studied in this paper, appears in this diagram.

1 1
1 1
' T,-space = T.-space =  To-space. X
: + CIE :
1 1
: un un ] :
1 1
1 1
: T,-space = T,-space =  T,-space. :
1 <+ < 1
1 1
1 1

5. A new approach of neutrosophic sub-space:

18



International Journal of Neutrosophic Science (IINS) 170/ 4, No. *, PP. ***% 2020

Definition5.1; If (X T) is a new approach of neutrosophic supra-topological space ,® =G — X ,

Yo = {(GnA), : Ae TYU {@®1}, then (G, ¥y) is called a new approach of neutrosophic supra-topological

subspace of (X, T).

Example 5.2:
LetX={e,f, g} T={3,A B,X},

A={e.f1.8 = {e.g}.T = {@®L (), (B (0N}, G = {f, g}then
Ve = {®®1, {f. f®1}, {9,991, {(G)N ={f, g,g@)l.f@l}}}-

( G, ¥¢) a new approach of neutrosophic supra-topological subspace of (X T).

Definition 5.3: If (X, T) is a new approach of neutrosophic topological space ,® #G c X, Vs = {(Gm[\)N :

Ae Thu {@®I }, then (G, Y¢) is called a new approach of neutrosophic topological subspace of (X ’T).

Theorem 5.4:

Let (X,T) an new approach of neutrosophic supra-topological space, ( G, Y¢) is an new approach of neutrosophic
supra-topological subspace of (X, T)then:

1. (%T) To-space = (G, Yg) is To-space.

2. (%,T) T;-space = (G,Yg) is Ti-space.

3. (X,T) T,space = (G, Yg) is Ty-space.

Proof:

1. Let (X,T) To-space then, by definition for every points from the same kind x# ye (X), there exists SN4-
NOS H containing one of them but not the other. But Hn GeYy, therefore for every points x= y there
exists SN4,-NOS(G) containing one of them but not the other, that mean ( G, Y¢) is To-space.

2. Let (%,T) T,-space then, by definition for every points from the same kind x= ye (X) y there exist SNx-
NOS, D, D,suchthatxe D,,y ¢ Dyand x ¢ D, , y € D,, therefore for every points x# y there exists
SN4-NOS(G), D1 G, D,n G such that xe D1 G,y ¢ DinGandx ¢ D,n G,y € Dyn G, that mean
(G, Ye) is T;-space.

3. Let (%,T) T,-space then, by definition for every points from the same kind x= ye (X) there exist SN4-
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NOS, D, D,suchthatxe D;,y ¢ Dyand x ¢ D, , y € D,, with D;nD,= @, therefore for every points x+
y there exists SNx-NOS(G), D1~ G, Do G such that xe D3N G,y ¢ DinGandx ¢ DN G,y € Don G,

with (D;n G) N (D, G) = @that mean (G, Ye) is To-space.

Conclusion

In this work, we have introduced SN4-NT and SN4-NTS. Also, we studied some of their basic properties. Then,

we have introduced neutrosophic separation axioms in SN4-NTS. Finally, This paper is just a beginning.

More theoretical research will be necessary to establish a general framework for practical application. In the future,

using these new space" SN-NT", various classes of supra-mappings and supra-weak open sets as supra-alpha open

sets,.

..ets, on the new approach of neutrosophic topological space can be studied.
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