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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] IIintroduced 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 α –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  α-  open  

set, Sα-  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    

( ) ( ) ( ) XxxxxMxA AAA = :,,, where the functions ( ) ( ) ( )xxxM AAA  ,,  represent  the    degree  of  

membership , degree of indeterminancy and the degree of non-membership respectively of each element 

Xx  to the set A.  

Definition : 2.2 [14] 

Let  AAAMxA = ,,,  be a NS on X, then the complement of the set A [AC for short ] may  be  

defined as  three  kinds of complements: 

 (C1)  ( ) ( ) ( ) XxxxxMxA AAA −−−= :1,1,1,                                   

 (C2)  ( ) ( ) ( ) XxxMxxxA AAA = :,,,                                                             

 (C3) ( ) ( ) ( ) XxxMxxxA AAA −= :,1,,  

 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: 

 Ti 1,0)(
                                      

 TPPanyforTPPii  2121 ,)(
                                          

   TIiPeveryforTPiii ii  :)(
                                                      

In this case the ordered pair ( )Tx,  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 ( )Tx,  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  ( )Tx,   be a neutrosophic supra topological space. A set   A  is called a neutrosophic supra b – open 

set if  ( ) ))(ˆint(ˆ)int(ˆˆ AclSSASclSA   . The  complement of a neutrosophic supra b-open set is 

called a neutrosophic supra b -  closed  set. 

Definition : 2.5 [5]  

Let ( )Tx,  be a supra topological space . A set A of  X  is called supra generalized b – closed set 

( )closedgbS −ˆ  if UAbclS )(ˆ  whenever A U   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 ( )Tx,   is called a neutrosophic supra regular open  if ( )( )AclSSA ˆintˆ =  .If  neutrosophic 

supra regular closed set is   ( )( )ASclSA intˆˆ =   . 

Definition : 2.7[9]  

Let ( )Tx,  be a  neutrosophic supra topological space. A Subset A of X is called neutrosophic Supra α 

generalised-closed set ( )closedgS − ˆ  . If UAclS )(ˆ  ,whenever A U  and U  is neutrosophic 

supra open set of X. 

Definition : 2.8 [12] 

Let ( )Tx,  be a neutrosophic supra topological space. A Subset A of X is called ( )closedrgS −ˆ  . If 

UAclS )(ˆ ,whenever A U and  U  is neutrosophic supra regular  open  in X. 

Definition : 2.9[17] 

Let ( )Tx,  be a neutrosophic supra topological space. A Subset A of X is called ( )closedgrS −ˆ .If 

UArclS )(ˆ ,whenever A U  and U  is neutrosophic supra open  in X. 

Definition : 2.10[5] 

Let ( )Tx,   be a neutrosophic supra topological space.A Subset A of X is called ( )closedgbS −ˆ  . If 

UAbclS )(ˆ ,whenever A 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 ( )Tx, is called Neutrosophic Supra regular b – 

closed ( )closedrS b −
ˆ  if UArclS )(ˆ   whenever UA  and  U  is Neutrosophic supra b - open in X. 

Theorem : 3.2 : Every Neutrosophic supra regular closed set is brŜ - closed set but not conversely.  

Proof : Let UA  and U is Neutrosophic supra b – open set in X . Since A is Neutrosophic supra 

regular closed set , ( )( ) AASclS =intˆˆ  .We know that UASclSArclS  ))int(ˆ(ˆ)(ˆ   ,implies 

UArclS )(ˆ . Therefore A is brŜ  - 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 ) ( 0.3 , 0.3) , ( a , b ) ( 0.2,0.2), ( a , b ) ( 0.5 , 0.5 ) > ,  

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

We have   QPoT ,,1,  = . 

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 brŜ  -closed set  is a rgŜ  – closed set . 

Proof : : Let UA  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 brŜ - closed set ,We have  UArclSAclS  )(ˆ)(ˆ  . Therefore A  is rgŜ  - 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 ,c) ( 0.3 , 0.5, 0.6) , ( a , b, c ) ( 0.1,0.2 ,0.6), ( a , b , c ) ( 0.3 , 0.7 , 0.4) > ,  

Q = < x , ( a , b , c ) ( 0.4 , 0.5 , 0.5 ), ( a, b ,c) ( 0.3 , 0.2 ,0.4 ) , ( a, b , c ) ( 0.4 , 0.5 , 0.3) >. 

We have  QPoT ,,1,  =  . 

Let  R = <  x, ( a, 0.4,0.3,0.4) , ( b,0.5 , 0.2 , 0.5) ,( c ,0.5, 0.4 , 0.3)  > . 

Here R is rgŜ  – closed set but not brŜ  -closed set. 

Theorem : 3.4 : Every brŜ  -closed set  is a grŜ  – closed set . 

Proof :  Let UA  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 brŜ - 

closed set ,We have  UArclS )(ˆ . Hence A is grŜ  - 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 ) ( 0.3 , 0.3) , ( a , b ) ( 0.2,0.2), ( a , b ) ( 0.5 , 0.5 ) > ,  

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

We have  QPoT ,,1,  =   .Let  R = <  x, ( a, 0.7,0.6,0.5) , ( b, 0.6 , 0.2 , 0.5) > . 

Here R is grŜ - closed  set set but not brŜ - closed set. 

Theorem : 3.8 : Every brŜ  -closed  set  is a gbŜ - closed  set . 

Proof : Let UA  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 brŜ - 

closed set ,We have  UArclSAbclS  )(ˆ)(ˆ   . Hence  A is gbŜ   – 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 ) ( 0.3 , 0.3) , ( a , b ) ( 0.2,0.2), ( a , b ) ( 0.5 , 0.5 ) > ,  

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

We have   QPoT ,,1,  = . 

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

Here R is gbŜ - closed  set  but not brŜ - 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 UBA    where U  is 

bŜ  – open. Since A and B are brŜ  -closed   sets . Therefore UBrclSArclS  )(ˆ)(ˆ    and thus  

( ) UBArclS ˆ  .Hence BA  is brŜ  -closed  sets. 

Theorem : 3.14.  A set A is  brŜ  -closed  and ( )ArclSBA ˆ  then B is brŜ  -closed  set .  
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Proof : Let U  be Neutrosophic supra b –open set in ( )Tx,  such that UB  .since UABA   and 

since A is brŜ  -closed   set in ( )Tx,  ( ) UArclS ˆ ,since ( )ArclSB ˆ .Then ( ) UBrclS ˆ . Therefore 

B is also brŜ  -closed   set in ( )Tx,
.
 

Theorem : 3.15. If XYA    and suppose that A is brŜ  -closed   set in X  , 

 then  A is brŜ  -closed   set relative to Y. 

Proof : Given that XYA   and  A  is brŜ  -closed  set in X .To prove that A is a  

brŜ  -closed   set relative to Y. Let us assume that CYA  , where  C  is Neutrosophic supra b – open 

in X . Since A is a brŜ  -closed   set , UA   implies ( ) UArclS ˆ  , ( ) CYArclSY  ˆ , (i.e) A is a 

brŜ  -closed set relative to Y . 

 

4. Neutrosophic  Supra Regular b - open sets  

Definition : 4.1  A set  A of a Neutrosophic supra  topological spaces ( )Tx,   is called supra regular b – 

open )ˆ( openrS b −  if and only if  Ac  is brŜ  -closed   in  X . 

Theorem : 4.2 . A subset A of a Neutrosophic supra topological space ( )Tx,  is openrS b −
ˆ  if and only 

if  )int(ˆ AbSF   whenever AF   and  F is Neutrosophic supra b – closed in X . 

Proof : Suppose that openrS b −
ˆ   . Let AF   and F be Neutrosophic supra b – closed . Then cc FA   

and cF  is Neutrosophic supra b – open . Since A  is openrS b −
ˆ , Ac is openrS b −

ˆ . Hence 

( ) cFArclS ˆ . Since ( ) ( ) cc ArSArclS intˆˆ  = . Hence )int(ˆ ArSF   . 

Conversely , suppose that )int(ˆ AbSF   whenever AF    and F is Neutrosophic supra b-closed in X . 

Let U  be Neutrosophic supra b-open in X  and UAc  .Then 
cU   is supra b – closed and AU c   . 

Hence by assumption )int(ˆ ArSU c  therefore ( )  UArS
c intˆ (i.e) ( ) UArclS ˆ . Therefore Ac  is 

brŜ  -closed. Hence A is openrS b −
ˆ  . 

Theorem : 4.3. Let ( )Tx,  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 

( ) GAArclS c ˆ . 

Proof : Let A be Neutrosophic supra regular b – open ,G be Neutrosophic supra b – open and 

( ) GAArclS c ˆ .Given ( )( ) cc AAArclSG /ˆ   .Since Ac is Neutrosophic supra regular b – closed and 

Gc  is Neutrosophic supra b – closed by theorem 4.2., it follows that =cG  therefore X = G. 

Conversely , suppose that F is Neutrosophic supra b- closed and AF   . Then 

( ) ( ) cc FArSAArS  intˆintˆ  . It follows that ( ) XFArS =intˆ  and hence ( )ArSF intˆ . 

Therefore A is Neutrosophic supra regulat b –open . 

Proposition 4.4. Let ( )Tx,   be Neutrosophic supra topological space if  ( ) ABArS intˆ  and A is 

Neutrosophic supra regular b – open in X , then B is Neutrosophic supra regular b – open. 
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Proof : Suppose ( ) ABArS intˆ  and Neutrosophic supra regular b – closed by theorem 3.10., B is 

Neutrosophic supra regular b – open in X . 

Theorem : 4.5.  Let ( )Tx,  be Neutrosophic supra topological space . A set A is Neutrosophic supra 

regular b – closed set. Iff  ( ) AArclS −ˆ  is Neutrosophic supra regular b –open in X. 

Proof : Necessity : Suppose that  A is Neutrosophic supra regular b – closed in X .Let ( ) AArclSF − ˆ   

where F is Neutrosophic supra b – closed ,by theorem 3.3.,
 

F   . Therefore ( )( ) AArclSrSF − ˆintˆ   

and by theorem  3.3 ., ( ) AArclS −ˆ  is Neutrosophic supra regular b – open . 

Sufficiency : Let UA  and U  be Neutrosophic supra b–open set then  

( ) ( ) ( ) AArclSAArclSUArclS cc −= ˆˆˆ    . Since ( ) cUArclS ˆ   is  Neutrosophic supra b – closed 

set and  ( ) AArclS −ˆ  is Neutrosophic supra regular b – open , by theorem 4.2 ., we have 

( ) ( )( )  =− cc AArclrSUArclS intˆˆ   , This show that ( ) UArclS ˆ  . 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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