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Abstract 

In this paper, we extend the concept of fuzzy neutrosophic sets into fuzzy neutrosophic 

supra sets and we introduce fuzzy neutrosophic supra topological spaces and we define fuzzy 

neutrosophic supra closure and interior and some of their properties are investigated. 

Introduction 

Fuzzy sets were introduced by Zadeh [7] in 1965. The concept of 

intuitionistic fuzzy sets by K. Atanassov several researches were introduced 

on the generalizations of the notion of intuitionistic fuzzy sets. Florentin 

Smarandache [4, 5] developed neutrosophic set and logic of a generalization 

of the intuitionistic fuzzy logic and set respectively. A. A. Salama and S. A. 

Alblowi [1] introduced and studied neutrosophic topological spaces and its 

continuous function in [2]. 

Smarandache introduced the neutrosophic set and neutrosophic 

components. The sets T, I, F are not necessarily intervals but may be any real 

sub-unitary subsets of [.1,0] +−  The neutrosophic components T, I, F 

represents the truth value, indeterminacy value and falsehood value 

respectively. In [8], Mashhour et al. introduced the concepts of supra 

topological spaces, supra open sets and supra closed sets. Later on ME Abd 
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El-Monsef et al. [3] introduced the concept of fuzzy supra topological as a 

natural generalization of the notion of supra topological spaces. In this paper, 

we define the notion of fuzzy neutrosophic supra topological spaces with some 

of its properties are investigated. 

1. Preliminaries 

Definition 1.1 8. Let ( ),X  is said to be a supra topological space if it 

is satisfying these conditions: 

1.  X,  

2. The union of any number of sets in  belongs to  

Each element D  is called a SOS (supra open set) in ( ),X  and CD  

is called a SCS (supra closed set) in ( ),X  8. 

Supra ( )  = :Bcl  is a SCS and .B  

Supra ( )  EEB :int = is a SOS EB   8. 

Definition 1.2 [6]. Let X be a non-empty set and P is a fuzzy 

neutrosophic set (FNS) is an object having the form 

 ( ) ( ) ( ) XyyFyIyTyP PPP = :,,,  where the functions [1,0]: +−→XTP ,  

[1,0]:[,1,0]: +−+− →→ XFXI PP  denote the degree of membership function 

(namely ( )),yTP  the degree of indeterminacy function (namely ( )),yIP  and 

the degree of non membership (namely ( ))yFP  respectively of each element 

Xy   to the set P and ( ) ( ) ( ) ,10 ++  yFyIyT PPP  for each .Xy   

Remark 1.3 [6]. Every fuzzy set P on a non-empty set X is obviously a 

FNS having the form  ( ) ( ) ( ) .:,,, XyyFyIyTyP PPP =  

A FNS  ( ) ( ) ( ) XyyFyIyTyP PPP = :,,,  can be identified to an 

ordered triple PPP FITy ,,,  in [1,0] +− in X. 

Definition 1.4 [1]. Let X be a non-empty set and FNSs P and                  

R be in the form  ( ) ( ) ( ) XyyFyIyTyP PPP = :,,,  and 



FUZZY NEUTROSOPHIC SUPRA TOPOLOGICAL SPACES 

Advances and Applications in Mathematical Sciences, Volume 20, Issue 8, June 2021 

1341 

 ( ) ( ) ( ) .:,,, XyyFyIyTyR RRR =  

We consider two definitions for subsets ( ) :RP   

( ) ( ) ( ) ( ) ( ) ( )yFyFyIyIyTyTRP RPRPRP  ,,  for all ,Xy   

( ) ( ) ( ) ( ) ( ) ( )yFyFyIyIyTyTRP RPRPRP  ,,  for all .Xy   

Definition 1.5 [1]. Let  JjPj :  be an arbitrary family of FNSs in X, 

where  ( ) ( ) ( ) XyyFyIyTyP
jjj PPPj = :,,,  then 

1. jP  may be defined as two types: 

  ( ) ( ) ( ) XyyFyIyTyP
jjj PJjPJjPJjj =  :,,,,,  

 ( ) ( ) ( ) .:,,,,, XyyFyIyTyP
jjj PJjPJjPJjj =   

2. jP  may be defined as two types:  

 ( ) ( ) ( ) XyyFyIyTyP
jjj PJjPJjPJjj =  :,,,,,  

 ( ) ( ) ( ) .:,,,,, XyyFyIyTyP
jjj PJjPJjPJjj =   

Definition 1.6 [1]. Let  ( ) ( ) ( ) XyyFyIyTyP PPP = :,,,  be a FNSs 

in X, then the complement of the set ( )( )PCOP  may be defined as three kinds 

of complements. 

1. ( )  ( ) ( ) ( ) XyyTyIyFyPCO PPP = :,,,  

2. ( )  ( ) ( ) ( ) XyyTyIyFyPCO PPP −= :,1,,  

3. ( )  ( ) ( ) ( ) XyyFyIyTyPCO PPP −−−= :1,1,1,  

Definition 1.7 1. Let X be a non-empty set and the FNSs P                

and R be in the form  ( ) ( ) ( ) XyyFyIyTyP PPP = :,,,  and 

 ( ) ( ) ( ) XyyFyIyTyR RRR = :,,,  on X  

1. RPRP =  and .PR   

2.  ( ) ( ) ( ) ( )( ) ( ) ( ) XyyTyFyIyIyFyTyRP RPRPRP −=− :,1,,  

3.    ( ) ( ) ( ) .:1,,, XyyTyIyTyP PPP −=  
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4.  ( ) ( ) ( ) .:,,1, XyyFyIyTyP PPP −=  

5. 1,0,0,yON =  and .0,1,1,1 yN =  

2. Fuzzy Neutrosophic Supra Topological Spaces 

Definition 2.1. A fuzzy neutrosophic supra topology (FNST) a non-empty 

set X is a family   of fuzzy neutrosophic supra subsets in X satisfying the 

following axioms. 

(a) NN 1,0  

(b)     JiGG ii :,  

In this case the pair ( ),X  is called a Fuzzy neutrosophic supra 

topological space (FNSTS) and any fuzzy neutrosophic supra set in   is 

known as fuzzy neutrosophic supra open set (FNSOS) in X. The element of 

  are called open fuzzy neutrosophic supra sets. 

The complement of FNSOS in the FNSTS ( ),X  is called fuzzy 

neutrosophic supra closed set (FNSCS). 

Example 2.2. Let  yX =  and consider the family 

 RQPNN ,,,1,0=  where 8.0,6.0,2.0,,7.0,4.0,3.0, yQyP == , 

.7.0,6.0,3.0,yR =  Then ( ),X  is called FNSTS on X. 

Definition 2.3. Let ( ) ( )
  ,, XX  be two FNSTSs on X. Then   is said 

to be contained in 



*
 (in symbols, ),

*
   if 




*
P  for each .P  In 

this case, we also say that   is coarser than .
*

  

Proposition 2.4. Let  Jj
j




:  be a family of FNSTS in X. Then 


 

jJj  is FNST on X. Furthermore, 


 
jJj  is the coarsest FNST on X 

containing all .s
j

  

Proof. Obvious. 
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Definition 2.5. The complement of P (CO(P)) of FNSOS P is called a 

FNSCS in X. 

Example 2.6. Let }{yX =  and  PNN ,1,0=  is a FNSTS and 

}7.0,5.0,3.0,{ = yP  is a FNSOS in X. 

We know that any number of   is called FNSOS in X if P  [1]. 

Then CO(G) is called FNSCS in X [1] 

Then  3.0,5.0,7.0,)( yPCO =  

 CO(P) is FNSCS in X. 

Now, we define FNSI and FNSC operations in FNSTS.  

Definition 2.7. Let ( ),X  be FNSTS and PPP FITyP ,,,=  be a 

FNSS in X. Then the fuzzy neutrosophic supra interior (FNSI) and fuzzy 

neutrosophic supra closure (FNSC) of P are defined by ( )  QQPFNScl :=  

is a FNSCS in X and ,QP   

( )  RRPFNS :int =  is a FNSOS in X and .PR   

Now that ( )Pcl  is a FNSCS & ( )Pint  is a FNSOS in X, Further, 

1. P is a FNSCS in X iff ( ) PPcl =  

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

Example 2.8. Let }{yX =  and  GRPNN ,,,1,0=  is a FNSTS 

Where  8.0,5.0,3.0,yP = and  .8.0,5.0,2.0,yR =  

Let  6.0,5.0,4.0,yG =  is a FNSOS in X. 

Then ( )  RPRPGFNS ,:,int =  are FNSOSs in X and ., GRGP   

  .8.0,5.0,3.0,)(int PyGFNS ==  

 P is FNSI of G. 

Here FNSCSs are complement of FNSOSs 
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And  2.0,5.0,7.0,)( yPCO =  and  2.0,5.0,8.0,)( yRCO =  is 

FNSCSs. 

Then ( )  ( ) ( ) ( ) ( )RCOPCORCOPCOGFNScl ,:,=  are FNSCSs in X and 

( ) ( )RCOGPCOG  ,  

( )   ( ).2.0,5.0,7.0, PCOyGFNScl ==  

 CO(P) is FNSC of G. 

Proposition 2.9. Let ( ),X  be a FNSTS over X. Then the following 

properties hold. 

1. ( )( ) ( )( )PFNSCOPCOFNScl int=  

2. ( )( ) ( )( ).int PFNSclCOPCOFNS =  

Proof. Obvious. 

Proposition 2.10. Let P and Q be two fuzzy neutrosophic supra sets in X 

then the following properties hold. 

1. PQP =  iff PQ   

2. 
CC PQQP   

3. ( ) PP
CC =  

4. PPPPPP NNNNNN ==== 10011,0  

5. .CC PQQP =  

Proof. Obvious. 

Proposition 2.11. Let sA j ,  and B be fuzzy neutrosophic supra sets in X 

( )Jj   then (i) BA j   for each BAJj j   and (ii) jAB   for 

each .jABJj   

Proposition 2.12. Let ( ),X  and ( ),X  be two FNSTS. Denote 

  = AA :
*

 and 
*

A  then 
 
*

 is a FNSTS. 
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Proof. Obviously .1,0
*
 NN  

Let 


  2121*21 ,,,, AAAAAA    and 



*
 are 

FNSTS on X. 

Then  21 AA  and .
*21*21

 AAAA  

Let     jj AJjA
*

:  and .
*

JjA j 


 

Since   and 



*
 are FNSTS on X. 

   JjA j :  and     .:: 



  JjAJjA jj   

Therefore 
 
*

 is a FNSTS. 

Remark 2.13.
 
*

 is not a FNSTS can be seen by the following 

example. 

Example 2.14. Let    GhgX NN ,1,0,, ==   and  HNN ,1,0=     

Where  ,5.0,4.0,5.0,,8.0,6.0,2.0, hgG =   ,4.0,2.0,6.0,gH =  

.7.0,4.0,3.0,h  

Here  .,,1,0
*

HGNN=


 Since 
 
**

,HG  is not 

a FNSTS. 

Proposition 2.15. Let ( ),X  be a FNSTS. If P and Q be two FNS sets 

in X. Then the ( )PFNS int  operator satisfies the following properties hold: 

(a) ( ) ,int PPFNS   

(b) ( ) ( ),intint QFNSPFNSQP   

(c) ),int())int(int( PFNSPFNSFNS =  

(d) ( ) ( ) ),int(intint QFNSPFNSQPFNS =  

(e) ( ) .11int NNFNS =  
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Proof. Obvious. 

Proposition 2.16. Let ( ),X  be a FNSTS. If P and Q be two FNS sets 

in X. Then the ( )PFNScl  operator satisfies the following properties hold: 

(a) ( ),PFNSclP   

(b) ( ) ( ),QFNSclPFNSclQP   

(c) ),())(( PFNSclPFNSclFNScl =  

(d) ),()()( QFNSclPFNSclQPFNScl =  

(e) ( ) .00 NNFNScl =  

Proof. Obvious. 

Conclusion 

In this paper, we introduced the fuzzy neutrosophic supra topological 

spaces with some definitions and examples. We have introduced Fuzzy 

neutrosophic supra closure and interior and some definitions and properties 

are investigated. 

References 

 [1] A. A. Salama and S. A. Alblowi, Neutrosophic set and neutrosophic topological spaces, 

IOSR Journal of Mathematics 3(4) (2012), 31-35. 

 [2] A. A. Salama, Florentin Smarandache and Valeri Kromov, Neutrosophic closed set and 

neutrosophic continuous functions, Neutrosophic Sets and Systems, ISBN 

9781599733098 4, (2014). 

 [3] M. F. Abd. El-Monsef and A. E. Ramadan, On fuzzy supra topological spaces, Indian J. 

Pure Appl. Math. 18(4) (1987), 322-329. 

 [4] A. Haydar Es, A note on neutrosophic soft Menger topological spaces, International 

Journal of Neutrosophic Science 7(1) (2020), 31-37. 

 [5] Florentin Smarandache, Neutrosophic logic - a generalization of the Intuitionistic fuzzy 

logic, Multispace and Multistructure Neutrosophic Transdisciplinatity, ISBN 978-952-

67349- 2-7, Vol. 4, 2010, 396-402. 

  [6] Florentin Smarandache, Neutrosophic set - a generalization of the intuitionistic fuzzy 

logic, MMNT, ISBN 978-952-67349-2-7, Vol 4, 2010, 403-409. 

 [7] Haibin Wang, Florentin Smarandache, Yanqing Zhang and Rajashekar Sunderraman, 

Single Valued Neutrosophic Set, MMNT, ISBN 978-952-67349-2-7, Vol 4, 2010, 410-413. 



FUZZY NEUTROSOPHIC SUPRA TOPOLOGICAL SPACES 

Advances and Applications in Mathematical Sciences, Volume 20, Issue 8, June 2021 

1347 

 [8] L. A. Zadeh, Fuzzy sets, Inform. and Control 8 (1965), 338-353. 

 [9] A. S. Mashhour, A. A. Allan, F.S. Mahmoud and F. H. Khedr, On supra topological space, 

Indian J. Pure Appl. Math. 14(4) (1983), 502-510. 

 [10] M. Parimala and M. Karthika, Florentin Smarandache, Said Broumi, On  closed sets 

and its connectedness in terms of neutrosophic topological spaces, International Journal 

of Neutrosophic Science 2(2) (2020), 82-88. 

 [11] K. Riad and AI-Hamido, A new approach of neutrosophic topological space, International 

Journal of Neutrosophic Science 7(1) (2020), 55-61, 2020. 

 [12] K. Riad and AI-Hamido, On neutrosophic crisp supra bi-topological spaces, International 

Journal of Neutrosophic Science 4(1) (2020), 36-46. 


