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Abstract

Samarandache establish and begin the new opinion of Neutrosophic set from the Intuitionist fuzzy sets.
The goal of this paper is to intiate the value between neutrosophic and supra topological spaces called
Neutrosophic supra regular b- closed sets and Neutrosophic supra regular b- open sets and in Neutro-
sophic supra topological spaces. The corresponding Neutrosophic supra topological space formed by the
family of these sets is also studied. some theorems and examples of Neutrosophic Supra regular b -
closed sets and Neutrosophic supra regular b- open sets are introduced . Characterizations and its prop-
erties are discussed in Neutrosophic supra topology.

Keywords: Neutrosophic topological spaces, Neutrosophic supra topological spaces , Neutrosophic su-
pra regular b- closed sets , Neutrosophic supra regular b - open sets .

1. Introduction

In 1965,Zadeh[19] introduced the notion of fuzzy sets. In 1968, Chang[6] was introduced fuzzy topolog-
ical spaces by using fuzzy sets. In 1986, Atanassov [3] Ilintroduced the notion of intuitionistic fuzzy
sets, where the degree of membership and degree of non-membership of an element in a set X were dis-
cussed . In 1997, Intuitionistic fuzzy topological spaces were introduced by Coker [8]using intuitionistic
fuzzy sets. Samarandache [15]defined the Neutrosophic set on three components,
namelyTruth(membership),Indeterminacy,Falsehood(non-membership) from the fuzzy sets and intui-
tionistic fuzzy sets. In 2012, A.A. Salama and Alblowi [15] introduced the concept of Neutrosophic top-
ological spaces by using Neutrosophic sets.Further the basic sets like Neutrosophic regular open set,
Neutrosophic semi-open sets, Neutrosophic pre-open set , Neutrosophic o —open sets and Neutrosophic
generalised closed sets are introduced in Neutrosophic topological spaces and their properties are studied
by various author . In 1983, A. S Mashour [13] introduced the notion of supra topological spaces
and studied S-continuous functions and S*- Continuous functions. In 1996 , D.Andrijevic [4] intro-
duced the concept of On b-open sets . In 2008, Devi [9] introduced the concept of supra a- open
set, Sa- continuous functions respectively. In 2010 O. R. Sayed and Takashi Noiri [17] intro-
duced Supra b-open sets and Supra b- continunity an topological spaces. In 2011 , I.Arockiarani
and M.Trinita Pricilla [5] introduced the concept on Supra

generalized b-closed sets.In 2013 [11] K. Krishnaveni & M. Vigneshwaran introduced the concept
on bT — closed sets in supra Topological space. In 2015 , L.Chinnapparaj, P.Sathishmohan |,
V.Rajendran and K.Indirani [7] introduced supra regular generalized star
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b — closed sets. In 2016 ,K.LudiJancy and K.Indirani [12] introduced Supra regular generalized star star
b-closed sets in supra topological spaces .In this direction, we introduce and analyse a new class of
Neutrosophic Supra regular b - closed sets and Neutrosophic supra regular b- open sets and Neutrosoph-
ic Supra regular b — interior in Neutrosophic supra topological spaces.

2. Preliminaries

Definition : 2.1 [14]

Let X be a non empty fixed set . A Neutrosophic set [NS for short] A in X is an object having the form
A={{x,M,(x),£,(x), T, (x)): x & X where the functions M ,(x),=,(x),T,(x) represent the degree of
membership , degree of indeterminancy and the degree of non-membership respectively of each element
x e X tothe set A.

Definition : 2.2 [14]

Let A={<X,MA,ZA,FA>} be a NS on X, then the complement of the set A [A° for short ] may be
defined as three kinds of complements:

(C1) A={x1-M,(x)1-2,(x)1-T,(x)):xe X}

(C2) A={xT,(x),=.(x)M,(x)):xe X}

(C3) A={(x,T,(x)1-Z,(x) M, (x)): xe X |

Definition : 2.3 [10]

A neutrosophic topology (NT) on a nonempty set X is a family T, of neutrosophic sets in

X satisfying the following axioms:

(1)0,.1, €T,

()RR, eT, foranyR,P,eT,

(iiiyUR T, forevery{R:ieljcT,

In this case the ordered pair (x,T,i) or simply X is called a neutrosophic topological space (briefly
NTS) and each neutrosophic set in T, is called a neutrosophic open set (briefly NOS). The complement

A of a NOS A in X is called a neutrosophic closed set (briefly NCS) in X. Each neutrosophic supra set
(briefly, NSS) which belongs to (x,T”) is called a neutrosophic supra open set (briefly, NSOS) in X. The

complement A of a NSOS A in X is called a neutrosophic supra closed set (briefly NSCS) in X.
Definition : 2.4 [17]

Let (x,T,i) be a neutrosophic supra topological space. A set A s called a neutrosophic supra b — open
set if Ac n§cl (n§int(A))un§ int(n§cI(A)). The complement of a neutrosophic supra b-open set is
called a neutrosophic supra b - closed set.

Definition : 2.5 [5]

Let (x,Tﬂ) be a supra topological space . A set A of X s called supra generalized b — closed set
(négb—closed) if 7Sbcl(A) U whenever AcU and U is supra open . The complement of supra
generalized b — closed set is supra generalized b — open set.
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Definition : 2.6 [10]

A subset of (x,Tﬂ) is called a neutrosophic supra regular open if A:n§int(n§cl (A)) f neutrosophic
supra regular closed setis A =p7Scl(rSint()) .

Definition : 2.7[9]

Let (x,T,i) be a neutrosophic supra topological space. A Subset A of X is called neutrosophic Supra a
generalised-closed set (néag—closed) If 7Sacl(A)cU whenever AcU and U is neutrosophic
supra open set of X.

Definition : 2.8 [12]

Let (x,Tﬂ) be a neutrosophic supra topological space. A Subset A of X is called (n§rg—closed) f
17Scl(A) cU ,whenever AcU and U is neutrosophic supra regular open in X.

Definition : 2.9[17]

Let (x,Tn) be a neutrosophic supra topological space. A Subset A of X is called (n§gr—closed).lf
77§rcI(A) —U ,whenever AcU and U is neutrosophic supra open in X.

Definition : 2.10[5]

Let (x,Tﬂ) be a neutrosophic supra topological space.A Subset A of X is called (négb—closed) f

1nSbcl(A) cU ,whenever Ac U and U is neutrosophic supra open in X.

3. Neutrosophic Supra Regular b - Closed Sets
Definition :3.1
A subset A of a Neutrosophic supra topological space (x,Tﬂ)is called Neutrosophic Supra regular b —

closed (n§rb —closed) if 7Srcl(A) U whenever AcU and U is Neutrosophic supra b - open in X.
Theorem : 3.2 : Every Neutrosophic supra regular closed set is nérb - closed set but not conversely.
Proof : Let AcU and U is Neutrosophic supra b — open set in X . Since A is Neutrosophic supra
regular closed set , 7Scl (77§ int(A ): A.We know that 7Srcl(A) < nScl(7Sint(A) U implies
nSrcl(A) U . Therefore A is #Sr, - closed set.

The converse of the above theorem need not be true as seen from the following examples.

Example : 3.3. Let X = { a, b } Define the neutrosophic sets P and Q in X as follows :
P=<x,(a,b)(03,03),(a,b)(0.20.2),(a,b)(05,05)>,
Q=<x,(a,b)(0.7,06)(ab)(02,02),(ab)(05,05)>.

We have T, = {0,7 Ny P,Q}.

Let R=< x,(a, 0.7,0.6,0.5), (b, 0.6,0.2,0.5) >.

Here R is Neutrosophic supra regular b-closed set but not Neutrosophic supra regular closed set.
Theorem : 3.4 : Every n§rb -closed set isa 7Srg — closed set .

Proof : : Let AcU and U is Neutrosophic supra regular open in X . We know that every Neutrosophic
supra regular open set is Neutrosophic supra b -open set ,then U is Neutrosophic supra b -open set .
Since A is 7Sr, - closed set ,\We have 7Scl(A) = ;Srcl(A) =U . Therefore A is 1Srg - closed set .
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The converse of the above theorem need not be true from the following examples.
Example : 3.5. Let X = { a, b,c } Define the neutrosophic sets P and Q in X as follows :
P=<x,(a,b,)(03,0506),(a,b,c)(0.1,0.2,06),(a,b,c)(0.3,0.7,04)>,
Q=<x,(a,b,c)(04,05,05),(a,b,c)(03,02,04),(a,b,c)(04,05,0.3)>.
We have T, = {0,7 1, P,Q} :

Let R=< x,(a, 0.4,0.3,04),(b,05,02,05),(c,0504,0.3) >.

Here R is 77Srg — closed set but not7Sr, -closed set.

Theorem : 3.4 : Every ;Sr, -closed set isa 7Sgr — closed set .
Proof : Let AcU andU is Neutrosophic supra open in X. We know that every Neutrosophic supra
open set is Neutrosophic supra b -open set , then U is Neutrosophic supra b -open set .Since A is n§rb -

closed set ,We have #Srcl(A) U . Hence A is n§gr - closed set .

The converse of the above need not be true as seen from the following examples.
Example :3.7.. Let X = { a, b } Define the neutrosophic sets P and Q in X as follows :
P=<x,(a,b)(03,0.3),(a,b)(0.20.2),(a,b)(05,05)>,
Q=<x,(a,b)(0.7,0.6),(ab)(02,02),(ab)(05,05)>.

Wehave T =10, ,P,Q} .Let R=< x, (a 0.7,0.6,0.5), (b,0.6,0.2,0.5)>.

Here R is 78gr - closed set set but not7Sr, - closed set.

Theorem : 3.8 : Every 778Arb -closed set isazSgb- closed set.

Proof : Let AcU and U is Neutrosophic supra open in X. We know that every Neutrosophic supra
open set is Neutrosophic supra b -open set , then U is Neutrosophic supra b -open set . Since A is n§rb -

closed set ,\We have 7Shcl(A) = 7Srcl(A) U . Hence A is Sgh — closed set .

The converse of the above theorem need not be true from the following examples.
Example :3.9. . Let X = { a, b } Define the neutrosophic sets P and Q in X as follows :
P=<x,(a,b)(03,03),(a,b)(0.202),(a,b)(05,05)>,
Q=<x,(a,b)(0.7,06),(ab)(02,02),(ab)(05,05)>.

Wehave T = {0,7 1, P,Q}.

Let R=< x, (& 0.7,0.6,0.5),(b,06,0.2,0.5)>.

Here R is 7Sgb - closed set but not 7Sr, - closed set.

Theorem : 3.12. The Union of two Neutrosophic supra regular b — closed set is a Neutrosophic supra
regular b — closed sets.

Proof : Let A and B be two Neutrosophic supra regular b — closed sets .Let AUBcU where U is
nSb — open. Since A and B are 7Sr, -closed sets . Therefore 7Srcl(A) = nSrcl(B)cU and thus

nSrel(AuB)cU .Hence AUB s 7Sr, -closed sets.
Theorem : 3.14. Aset Ais 7Sr, -closed and Ac B < 7Srcl(A) then B is 7Sr, -closed set .
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Proof : Let U be Neutrosophic supra b —open set in (x,Tﬂ) such that BcU .since Ac B= AcU and
since A is 7Sy, -closed setin (x,T,) #Srcl(A)cU since B < #Srcl(A).Then 7Srcl(B)c U . Therefore

B is alsonSr, ~closed setin (x,T, )

Theorem : 3.15. If AcY < X and suppose that A is nérb -closed setin X ,

then Ais 78r, -closed set relative to Y.

Proof : Giventhat AcY < X and A is 77§rb -closed setin X .To prove that Ais a

n§rb -closed set relative to Y. Let us assume that AcY nC, where C is Neutrosophic supra b — open
in X . Since A is anSr, -closed set, AcU implies 78rcl(A)cU , Y nzSrcl(A)cY NC, (i.e) Ais a

nSr, -closed set relative to Y .

4. Neutrosophic Supra Regular b - open sets

Definition : 4.1 A set A of a Neutrosophic supra topological spaces (x,Tﬂ) is called supra regular b —
open (781, —open) if and only if A° is ;Sr, -closed in X .

Theorem : 4.2 . A subset A of a Neutrosophic supra topological space (x,Tﬂ) is nérb —open if and only
if F <nSbint(A) whenever F < A and F is Neutrosophic supra b — closed in X .

Proof : Suppose that n§rb —open . Let F < A and F be Neutrosophic supra b — closed . Then A° c F°¢
and F° is Neutrosophic supra b — open . Since A s nérb —open, A° is nérb —open. Hence

nSrcl(A)c F°. Since 78rcl(A°)= [nérint(A)]t. Hence F < #Srint(A) .

Conversely , suppose that F < 7Sbint(A) whenever F — A and F is Neutrosophic supra b-closed in X .
Let U be Neutrosophic supra b-open in X and A°cU .Then U°® is supra b — closed and U° c A .
Hence by assumption U°® < 7Srint(A) therefore [qérint(A)T cU (i.e) 7Srcl(A)cU . Therefore A® is
nSr, -closed. Hence A is #Sr, —open .

Theorem : 4.3. Let(x,Tn) be Neutrosophic supra topological space . A set A is Neutrosophic supra
regular b — open in X if and only if G = X whenever G is Neutrosophic supra b —open and
nSrel(A)UA G

Proof : Let A be Neutrosophic supra regular b — open ,G be Neutrosophic supra b — open and
nSrcl(A)u A° < G .Given G < (n§rcI(A))m A°/ A° .Since ACis Neutrosophic supra regular b — closed and
G° is Neutrosophic supra b — closed by theorem 4.2., it follows that G° = ¢ therefore X = G.

Conversely , suppose that F is Neutrosophic supra b- closed and Fc A . Then
nSrint(A)u A° c7Srint(A)UFe. It follows that 7Srint(A)UF =X and hence F czSrint(A).
Therefore A is Neutrosophic supra regulat b —open .

Proposition 4.4. Let (x,T,) be Neutrosophic supra topological space if 7Srint(A)cBc A and A is
Neutrosophic supra regular b — open in X, then B is Neutrosophic supra regular b — open.
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Proof : Suppose nérint(A)g B < A and Neutrosophic supra regular b — closed by theorem 3.10., B is

Neutrosophic supra regular b — openin X .
Theorem : 4.5. Let (x,T,]) be Neutrosophic supra topological space . A set A is Neutrosophic supra

regular b — closed set. Iff 7Srcl(A)— A is Neutrosophic supra regular b —open in X.

Proof : Necessity : Suppose that A is Neutrosophic supra regular b —closed in X .Let F < n§rcI(A)— A
where F is Neutrosophic supra b — closed ,by theorem 3.3., F #¢ . Therefore F 77§rint(77§rcl (A))— A
and by theorem 3.3 ., nércI(A)— A is Neutrosophic supra regular b — open .

Sufficiency : Let AcUand U be  Neutrosophic  supra  b-open set then
nSrel(A) AU < 7Srel(A)~ A° = Srcl(A)— A . Since 7Srcl(A)~U°® is Neutrosophic supra b — closed
set and nércI(A)— A is Neutrosophic supra regular b — open , by theorem 4.2 ., we have
nSrel(A) AU < rSrint(rcl(A))— A° = ¢ , This show that 78rcl(A)cU . Hence A is supra regular b —
closed set .

5. CONCLUSION

In this paper ,we found a new class of Neutrosophic Supra regular b— open and closed sets in
Neutrosophic Supra Topological spaces .Some of their features are also investigated in terms of
Neutrosophic Supra topological spaces.
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