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Abstract:  

Ideals on neutrosophic crisp supra topology, neutrosophic crisp supra local functions, 

neutrosophic crisp supra L-open sets, L-continuity are introduced in this paper and some of its basic 

properties are investigated.  
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1. Introduction:  

The concept of fuzzy set [17] was introduced by Zadeh in 1965. Generalization of fuzzy set intutionistic 

fuzzy set was introduced by K.Atanassov [3] in 1983. Neutrosophic set is a generalization of 

intutionistic fuzzy set. Neutrosophic set was proposed by Smarandache [13, 14] also its properties have 

been developed by salama et al. [12, 16, 9, 8, 10, 11, 1, 5, 6, 7]. Salama & alblowi [16] define 

neutrosophic crisp topological space and introduced some of its properties. Salama & Smarandache [15, 

7, 14, 16] are introduced the concepts of neutrosophic crisp sets and they investigate some of its 

operators. The concept of neutrosophic crisp points and neutrosophic crisp ideals are introduced by [7] 

in 2013. Amarendra Babu & Rajasekhar [2] introduced the concept of neutrosophic crisp supra topology 

in 2020.In this paper we  establish the concepts of neutrosophic crisp ideal in neutrosophic crisp supra 

topology, neutrosophic crisp supra local functions, neutrosophic crisp supra L-open sets, L-continuity 

and we verify some of its properties. 

2. Preliminaries:  

 

The authors [16] introduced the concepts and definitions of neutrosophic crisp set (NCS), neutrosophic 

crisp types of N & NX  , neutrosophic crisp union & intersection, neutrosophic crisp subsets, 

neutrosophic crisp complement, family of union & intersection of neutrosophic crisp sets, image and pre 

image of a map in neutrosophic crisp sets and the authors [2] are introduced neutrosophic crisp supra 

topology (NCST), neutrosophic crisp supra open sets (NCSOS) and neutrosophic crisp supra closed sets 

(NCSCS). 

2.1. Definition: [7] Let X be a non empty set and L be a non empty family of neutrosophic crisp sets. 

Then L is said to be a neutrosophic crisp ideal (NCL) on X if satisfies the following  
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(i) L and L  

(ii) ., LLL    

 

3. IDEALS ON NEUTROSOPHIC CRISP SUPRA TOPOLOGICAL SPACES 

3.1. Definition: Let ),( X is a neutrosophic crisp supra topological space and L is a neutrosophic crisp 

ideal on X. Then ),,( LX  is said to be a neutrosophic crisp ideal supra topological spaces (NCLSTS). 

3.2. Example: Let },,,{ 4321 X , },,,,{ NMLX NN   , where  }{,},,{ 321 L , M

},{,},,{ 4321  ,  },{,},{ 312 N then ),( X  is a NCSTS and },,,{ CL N   is NCL 

on X , where  }{},{},,{ 4321  ,  }{},{},{ 431  ,  }{},{},{ 432 C .Hence 

),,( LX  is NCLSTS. 

3.3: Theorem: Let ),(),(:   YX  be a map and 1L and 2L are two NCLs on X and Yrespectively. 

Then  

(i) }:)({)( 11 LL   is NCL. 

(ii)If  is one-one then )( 2

1 L is NCL. 

Proof: 

(i) Now show that }:)({)( 11 LL   is NCL. 

Let )(  and )(B are two NCLs of )( 1L , where  and  are NCLs of 1L . 

That implies .1L Now show that )()()( 1L   . 

Now )()(    )()( 1LB    )( 1L . 

 Therefore )( 1L is a NCL. 

(ii)Given that  is one-one. )( 2

1 L is NCL. Let and  are two NCSs in )( 2

1 L  . )( 2

1 L  and

)( 2

1 LB   2)( L and 2)( L  2)()( L    

 )())(())(( 2

111 L      )( 2

1 L . Therefore )( 2

1 L is NCL.  

3.4. Theorem: Let ),,( LX  be a NCLSTS. Then CL )(   = { is NCS: There exists a NCSCS

L such that }B is a NCL. 

Proof: 

(i)Let T CL )(  , TR  . Since T CL )(  then there exists a NCSCS LB such that

BRBT   R
CL )(  . 

(ii)Let HG, CL )(  . Now show that HG CL )(  . By the definition of 
CL )(  there exists 

two NCSs 1T and 2T such that 1TG  and 2TH  . 

1T , 2T L and 1T , 2T 
CL )(  LTTHG  21  and 21 TT  

CL )(   

  21 TTHG  CL )(   HG 
CL )(  . 

3.5. Definition: Let ),,( LX  be a neutrosophic crisp ideal supra topological space. For a subset A of X 

we define ),(* LNCSA = LUAXpN   :{ for every )}( NpNU , where  
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)( NpN }.:{ UpU N   Hence ),(* LNCSA is called neutrosophic crisp supra local function of A 

with respect to  & L. 

3.6. Example: Let },,,{ 4321 X , },,,,{ NMLX NN   , where  }{,},,{ 321 L , M

},{,},,{ 4321  ,  },{,},{ 312 N
 

then ),( X  is a NCSTS and },,,{ VTSL N is NCL on X, where  }{},{},,{ 4321 S ,

 }{},{},{ 431 T ,  }{},{},{ 432 V . Hence ),,( LX  is NCLSTS. 

Let  }{,},{ 31  is any NCS in X and ,}{,},{)( 311  UpN N

.},{,},{,},{,},,{,}{,},,{

,}{,},{,}{,},{,}{,},{,}{,},{

3128432173216

125424413322









UUU

UUUU
Then

,,,,,, 654321 LULULULULULU   LULU  87 ,  . 

Therefore ),(* LNCSA = .},{,},,{ 4321    

3.7. Theorem: Let ),( X be a NCSTS and 21,LL be two ideals in X. Then for any NCSs and  on X 

the following are holds. 

(i)   ),(),( **   LNCSBLNCSA   

(ii) 21 LL   ),(),( 1

*

2

*   LNCSBLNCSA   

(iii) *)( NCS ),( L = ),(),( **   LNCSBLNCSA   
Proof: 

(i) Let  . Now show that ),(),( **   LNCSBLNCSA  . 

Let Np ),(* LNCSA . In a contrary way suppose that Np ),(* LNCSB . Then   )( NpNU  

LUB  . Since LUU    LU  Np ),(* LNCSA .A contradiction, 

so Np ),(* LNCSB . 

(ii)Let 21 LL  and Np ),( 2

* LNCSA . Now show that Np ),( 1

* LNCSB  . In a contrary way 

suppose that Np ),( 1

* LNCSB  )( NpNU   1LU  . Since 21 LL  2LU    Np

),( 2

* LNCSA . A contradiction, so 

Np ),( 1

* LNCSB  . 

(iii)Let Np *)( NCS ),( L LUB   )(  for any UpN  LUU  )()(  

LU  )(  or LU  )(   Np ),(* LNCSA or 

Np ),(* LNCSB  Np ),(* LNCSA  Np ),(* LNCSB . 

3.8. Theorem: Let 


 21 , be two neutrosophic crisp supra topologies on a non empty set X. Then for 

any NCL in X, 


 21 ),( 2

* 
LNCSA  ),( 1

* 
LNCSA  . 

Proof: Let 


 21  and Np ),( 2

* 
LNCSA . Then LU for )( NpNU  , where

}:{)( 2 UpUpN NN 


 .Since 


 21  then LU for )( NpNU  , where

}:{)( 1 UpUpN NN 


 .Then Np ),( 1

* 
LNCSA . 
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3.9. Definition: Let ),,( LX  be a neutrosophic crisp ideal supra topological space. For a subset  of 

X we define NCSXxL  :{),(#  - LUcl )( for every NCSOS U } is denoted by 

),(# LNCSA  is called neutrosophic crisp supra local closure function. 

3.10. Example: Let },,,{ 4321 X , },,,,{ QPOX NN   , where  }{,},,{ 321 O , P

},{,},,{ 4321  ,  },{,},{ 312 Q
 

then ),( X  is a NCSTS and },,,{ VTSL N is NCL on X , where  

 }{},{},,{ 4321 S ,  }{},{},{ 431 T ,  }{},{},{ 432 V .  

Hence ),,( LX  is NCLSTS.  

Let  }{},{},{ 123  and QUPUOU  321 &, (U is NCSOS). 

Then A NCS- ,)( 1 LUcl  A NCS- ,)( 2 LUcl  A NCS- .)( 3 LUcl   

3.11. Lemma: Let ),,( LX  be a NCLSTS. Then ),(* LNCSA  ),(# LNCS   for every .XA  

Proof: Let Np ),(* LNCSA . 

Then LU  , for any )( NpNU  .  

Since   U NCS- )(Ucl NCS- LUcl )(  

Hence Np ),(# LNCSA  . 

3.12. Theorem: Let ),,( LX  be a NCLSTS and BA, are any two NCSs on X. 

Then ### )),(),((),(),( LNCSBLNCSALNCSBLNCSA     . 

Proof: Let ### )),(),((),(),( LNCSBLNCSALNCSBLNCSA     . 

Now it is enough to show that ),(),()),(),(( ### LNCSBLNCSALNCSBLNCSA     . 

Let Np #)),(),(( LNCSBLNCSA    . 

  ),(# LNCSApN

 and ),(# LNCSBpN

 . 

Therefore   VU &  A NCS- LUcl )( and B NCS- LUcl )(

))()(())((

))(())((

VclNCSUclNCSABUclNCSA

VclNCSBUclNCSA








 

))()(())((())(()( VclNCSUclNCSVclNCSABUclNCSBA    

LBAVUclNCS  )()(  . Hence Np  #)),(),(( LNCSBLNCSA    . 

So ### )),(),((),(),( LNCSBLNCSALNCSBLNCSA     . 

3.13. Definition: Let ),,( LX  be a neutrosophic crisp ideal supra topological space. 

Then  is called neutrosophic crisp L-supra open set (NCLSOS) if there exists 

  ),(* LNCSA . The family of all neutrosophic crisp supra L-open sets are denoted by 

NCLSOS(X).  

3.14. Definition: The complement of 3.13. Definition is called neutrosophic crisp L-supra closed sets 

(NCLSCS). The family of all neutrosophic crisp supra L-closed sets are denoted by NCLSCS(X). 

3.15. Theorem: Let ),,( LX  be a NCLSTS. Then )(XNCLSOS if and only if NCS int (

),(* LNCSA ). 
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Proof: Let )(XNCLSOS then    ),(* LNCSA but  

NCS -int ( ),(* LNCSA )  ),(* LNCSA and  NCS -int ( ),(* LNCSA ) (  i.e.  is 

NCSOS). Hence NCS int ( ),(* LNCSA ). 

Conversely NCS int ( ),(* LNCSA )  ),(* LNCSA then   NCS -int ( ),(* LNCSA ) 

),(* LNCSA  )(XNCLSOS . 

3.16. Theorem: Let ),,( LX  be a NCLSTS. If , be any NCSs in X and )(XNCLSOS , 

then   )(XNCLSOS . 

Proof: Let )(XNCLSOS   NCS int ( ),(* LNCSA ).( from 3.15) 

Then  NCS int ( ),(* LNCSA )  = NCS int ( ),(* LNCSA  ), we have  NCS int 

( ),()( * LBANCS  )    )(XNCLSOS (from 3.15). 

3.17. Definition: Let ),,( LX  be a neutrosophic crisp ideal supra topological space and βis 

neutrosophic crisp set in X. Then the neutrosophic crisp supra ideal interior & closure of β defined as 

follows 

(i) NCL-NCS-int (β)  :{ is NCLSOS in X & }    

(ii) NCL-NCS-cl (β) ** :{  is NCLSCS in X & }*   

3.18: Definition: A map ),(),(:   YX  with neutrosophic crisp ideal L in X is said to be 

neutrosophic crisp L-supra continuous (NCL-SCSM) if for every  , )()(1 XNCLSOS . 

3.19. Theorem: A map ),(),(:   YX  with neutrosophic crisp ideal L in X is  

NCL-SCSM then  

(i)The inverse image of each NCSCS in Y is a NCLSCS. 

(ii)For a neutrosophic crisp point Np in X and each  containing )( Np )(XNCLSOS

containing .)(  Np  

Proof: (i) Given ),(),(:   YX  with neutrosophic crisp ideal L in X is NCL-SCSM. Let Y is 

NCSCS then C is NCSOS,  

by )())(()( 11 XNCLSOSCC    thus )(1  is NCLSCS. 

(ii)Since   containing )( Np then )()(1 XNCLSOS (  is NCL-SCSM). 

By putting )(1   we have .)(    
 

Conclusion: NCL in neutrosophic crisp supra topology, neutrosophic crisp supra local functions, 

NCLSOS, NCL-SCSM are introduced and some of its basic properties are investigated and finally there 

is new way for further research in this area related to neutrosophic crisp supra topology. 
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