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Abstract 

In this article we aimed to introduce the notations of neutrosophic crisp supra semi- locally 

closed sets, we verify the relation between neutrosophic crisp supra semi- locally closed sets to 

other locally closed sets. Also we introduce neutrosophic crisp supra dense set and submaximal 

spaces, neutrosophic crisp supra locally continuous, irresolute maps and investigate some of its 

properties. 

1. Introduction 

The idea of degree of membership and the concept of fuzzy set [18] was 

introduced by Zadeh in [18]. In 1983 generalization of fuzzy set intutionistic 

fuzzy set was introduced by K. Atanassov [3] as a beyond the degree of 

membership and the degree of non membership of each element. 

Neutrosophic set is a generalization of intutionistic fuzzy set. The idea of 

“neutrosophic set” was proposed by Smarandache [14, 15]. Neutrosophic 

operations have been developed by Salama et al. [12, 13, 17, 9, 8, 10, 11, 1, 5, 

6, 7]. Salama and Albowi [17] define neutrosophic crisp topological space and 

established some of its properties. Salama and Smarandache [16, 7, 14, 17] 

introduced the concept of neutrosophic crisp sets; neutrosophic crisp 

operators have been investigated. Bourbaki introduced the concept of locally 

closed sets in topological space 1966 [4]. Amarendra Babu and Rajasekhar [2] 

introduced the concept of neutrosophic crisp supra topology and neutrosophic 
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crisp supra semi- closed sets in 2020. Now in this paper we extend the 

concept of locally closed sets in topological spaces to neutrosophic crisp supra 

semi- locally closed sets in neutrosophic crisp supra topology and we study 

the notations of neutrosophic crisp supra semi- locally closed sets and we 

verify the relation between neutrosophic crisp supra semi- locally closed sets 

to other locally closed sets in neutrosophic crisp supra topology. Also we 

introduced neutrosophic crisp supra dense set and submaximal spaces, 

neutrosophic crisp supra locally continuous, irresolute maps and we 

investigate some of its properties. Throughout this paper 

( ) ( ) ( )  ,,,,, ZYX  or ZYX ,,  represents nonempty neutrosophic crisp 

supra topological spaces. 

2. Preliminaries 

The definitions of neutrosophic crisp set (NCS for short), neutrosophic 

crisp types of N  and ,NX  neutrosophic crisp union and intersection, 

neutrosophic crisp subsets, neutrosophic crisp complement and family of 

union and intersection of neutrosophic crisp sets was introduced by the 

author [16] The definitions of  neutrosophic crisp supra semi open (closed) set 

(NCS-S-OS, NCS-S-CS) , neutrosophic crisp supra pre open (closed) set (NCS-

P-OS, NCS-P-CS)  neutrosophic crisp supra semi-pre open (closed) set  and 

neutrosophic crisp supra -closed (open ) sets (NCS--OS, NCS--CS) are 

introduced by the authors [2]. 

Definition 2.1 [2]. A neutrosophic crisp supra topology (NCST for short) 

on a nonempty set X is a family   of neutrosophic crisp subset in X if 

satisfying 

(a)  NN X,  

(b)   .:   IiEE ii  

Then ( ),X  is said to be a neutrosophic crisp supra topological space 

(NCSTS), elements in   are called neutrosophic crisp supra open sets 

(NCSOS) and the complement of   are called neutrosophic crisp supra 

closed sets (NCSCS). Throughout this paper ( ),X  represent NCSTS. 
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 Definition 2.2 [2]. Let ( ),X  be NCSTS and E is a NC-subset in X. 

Then E is called neutrosophic crisp supra semi--closed set (NCS-S-CS for 

short) if  a NCS--CS H in ( ),X  such that NCS-int ( ) .HEH   Here 

the family of all NCS-S-CS denoted by NCS-S-CS(X). 

Definition 2.3 [2]. A neutrosophic crisp subset E is called neutrosophic 

crisp supra semi--open set (NCS-S-OS for short) if and only if CE  is a 

NCS-S-CS.  

3. Neutrosophic Crisp Supra semi- Locally Closed Sets 

Definition 3.1. Let E be any subset of NCSTS ( )., X  Then E is called 

neutrosophic crisp supra locally closed set (NCSLCS for short) if 

,= KKE   where K  is open and 
K  is closed set in ( )., X  

Example 3.2. Let    ,,,,,,,,, 4321 NMLXX NN==   where 

            .,,,,,,,,,,, 3123421321 === NML  

Then ( ),X  is a NCSTS. Hence  321 ,,,,   and ,,, X   are 

NCSLCSs. 

Definition 3.3. Let E be any subset of NCSTS ( )., X  Then E is called  

(a) Neutrosophic crisp supra pre-locally closed set (NCS-P-LCS for short) 

if ,= KKE   where K is NCS-P-OS and 
K  is NCS-P-CS in ( )., X  

(b) Neutrosophic crisp supra semi-locally closed set (NCS-S-LCS for 

short) if ,= KKE   where K is NCS-S-OS and 
K  is NCS-S-CS in ( )., X  

(c) Neutrosophic crisp supra--locally closed set (NCS--LCS for short) if 

,= KKE   where K is NCS--OS and 
K  is NCS--CS in ( )., X  

(d) Neutrosophic crisp supra-semi pre-locally closed set (NCS-SP-LCS for 

short) if ,= KKE   where K is NCS-SP-OS and 
K  is NCS-SP-CS in 

( )., X  
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(e) Neutrosophic crisp supra-semi--locally closed set (NCS-S-LCS for 

short) if ,= KKE   where K is NCS-S-OS and 
K  is NCS-S-CS in 

( )., X  

Example 3.4. 

(a) Let    ,,,,,,,,, 4321 RQPXX NN== 
 where 

           3124321321 ,,,,,,,,,,,, === RQP  then 

( ),X  is NCSTS. If     ,,,, 312 =E  then E is NCS-P-OS and 

    ,,,, 231 =cE  is a NCS-P-CS. Hence  321 ,,,, =cEE   

is a NCS-P-LCS. 

(b) Let    ,,,,,,,,, 4321 RQPXX NN==   where 

               4324324321 ,,,,,,,,,, === RQP  

then ( ),X  is NCSTS. If    432 ,,, =E  then E is NCS-S-OS and 

   243 ,,, =CE  is a NCS-S-CS. Hence  432 ,,,, =CEE   

is a NCS-S-LCS. 

(c) Let    ,,,,,,,,, 4321 RQPXX NN==   where 

               4324324321 ,,,,,,,,,, === RQP  

then ( ),X  is NCSTS. If      4321 ,,, =E  then E is NCS--OS and 

     2134 ,,, =CE  is a NCS--CS. Hence    4213 ,,,, =CEE  

is a NCS--LCS. 

(d) Let  ,,,, 4321 =X   ,,,,, RQPXNN=  where 

           3124321321 ,,,,,,,,,,,, === RQP  then is 

NCSTS. If    432 ,,, =E  then E is NCS-SP-OS and 

           3124321321 ,,,,,,,,,,, === RQP  then is 

NCSTS. If    432 ,,, =E  then E is a NCS-SP-OS and 

   243 ,,, =CE  is a NCS-SP-CS. Hence  432 ,,,, =CEE   is 

a NCS-SP-LCS. 
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(e) Let    ,,,,,,,,, 4321 RQPXX NN==   where 

           3123421321 ,,,,,,,,,,,, === RQP  then 

( ),X  is NCSTS. Let    41 ,, =H  and  41 ,,, =E  hence E 

is NCS-S-CS and   = ,,, 41
CE  is NCS-S-OS. Hence 

 41 ,,, =CEE   is a NCS-S-LCS. 

Definition 3.5.  Let E be any subset of NCSTS ( ),X  

(a) Then E is said to be a neutrosophic crisp supra semi--locally closed 

set (NCS-S-LCS for short) if ,= KKE   where K is NCS-S-OS and 
K  

is NCSCS in ( )., X  

(b) Then E is said to be a neutrosophic crisp supra semi--locally closed 

set (NCS-S-LC S for short) if ,= KKE   where K is NCSOS and 
K  is 

NCS-S-CS in ( )., X  

Example 3.6. 

(a) From 3.4 (e)   = ,,, 41
CE  is NCS-S-OS and 

   213 ,,, =CP  is a NCSCS. Hence  21 ,,, =CC PE   is a 

NCS-S-LC S. 

(b) From 3.4 (e)    3421 ,,,, =Q  is NCSOS and 

 41 ,,, =E  is a NCS-S-CS. Hence  431 ,,,, =EQ   is a 

NCS-S-LC S. 

Remark 3.7. 

(a) The class of all NCS-S-LCS is denoted by NCS-S-LCS ( )., X  

(b) The class of all NCS-S-LC S is denoted by NCS-S-LC S ( )., X  

(c) The class of all NCS-S-LC S is denoted by NCS-S-LC S ( )., X  

Theorem 3.8.  In a NCSTS ( ),X  
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(a) E  NCS-S-LC S ( )  EX ,  NCS-S-LC S ( ),X  

(b) E  NCS-S-LC S ( )  EX ,  NCS-S-LCS ( )., X  

Proof. (a) Since E is NCS-S-LCS. Then we have ,= KKE   where K 

is NCS-S-OS and 
K  is NCSCS in ( )., X  Since every NCSCS is NCS-S-

CS in ( ) ,,,  = KKEX   where K is NCS-S-OS and K  is NCS-S-CS in 

( )., X  Therefore E NCS-S-LC S ( )., X  

(b) Since E is NCS-S-LCS. Then we have ,= KKE   where K is 

NCSOS and 
K  is NCS-S-CS in ( )., X  Since every NCSOS is NCS-S-OS 

in ( ) ,,,  = KKEX   where K is NCS-S-OS and K  is NCS-S-CS in 

( )., X  Therefore E NCS-S-LC S ( )., X  

Remark 3.9.  Converse of 3.8 need not be true from 3.10. 

Example 3.10.  From 3.4 (e)  41 ,,,   is a NCS-S-LCS but not 

NCS-S-LCS and NCS-S-LCS in ( )., X  

Remark 3.11.  Since every NCS-S-LCS is the intersection of NCS-S-

OS and NCS-S-CS then we can conclude the following. 

Theorem 3.12. A subset E of ( ),X  is NCS-S-LCS if and only if EC is 

the union of NCS-S-OS and NCS-S-CS. 

Theorem 3.13. In a NCSTS ( ),X  

(a) If a subset E of ( ),X  is NCSLCS then it is NCS--LCS. 

(b) If a subset E of ( ),X  is NCS--LCS then it is NCS-S-LCS. 

(c) If a subset E of ( ),X  is NCSLCS then it is NCS-S-LCS. 

(d) If a subset E of ( ),X  is NCS--LCS then it is NCS-P-LCS. 

(e) If a subset E of ( ),X  is NCS-S-LCS then it is NCS-SP-LCS. 
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Proof. 

(a) Since E is NCSLCS then ,= KKE   where K is NCSOS and 
K  is 

NCSCS. Since every NCSOS is NCS--OS, every NCSCS is NCS--CS. 

Therefore E is NCS--LCS. 

(b) Since E is NCS--LCS then ,= KKE   where K is NCS--OS and 

K  is NCS--CS. Since every NCS--OS is NCS-S-OS, every NCS--CS is 

NCS-S-CS. Therefore E is NCS-S-LCS. 

(c) Since E is NCSLCS then ,= KKE   where K is NCSOS and 
K  is 

NCSCS. Since every NCSOS is NCS-S-OS, every NCSCS is NCS-S-CS. 

Therefore E is NCS-S-LCS. 

(d) Since E is NCS--LCS then ,= KKE   where K is NCS--OS and 

K  is NCS--CS. Since every NCS--OS is NCS-P-OS, every NCS--CS is 

NCS-P-CS. Therefore E is NCS-P-LCS. 

(e) Since E is NCS-S-LCS then ,= KKE   where K is NCS-S-OS and 

K  is NCS-S-CS. Since every NCS-S-OS is NCS-SP-OS, every NCS-S-CS is 

NCS-SP-CS. Therefore E is NCS-SP-LCS. 

Example 3.14.  The converse of 3.13 need not be true. 

(a) Let    ,,,,,,,,, 4321 RQPXX NN==   where 

               4324324321 ,,,,,,,,,, === RQP  then 

( ),X  is NCSTS. If    421 ,,, =E  then E is NCS--OS and 

   214 ,,, =CE  is a NCS--CS. Hence  421 ,,,, =CEE   is 

a NCS--LCS but not NCSLCS. 

(b) From 3.4 (e)  41 ,,, =CEE   is a NCS-S-LCS but not NCS-

S-LCS. 

(c) From 3.4 (e)  41 ,,, =CEE   is a NCS-S-LCS but not 

NCSLCS. 
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(d) Let    ,,,,,,,,, 4321 RQPXX NN==   where 

           3124321321 ,,,,,,,,,,,, === RQP  then 

( ),X  is NCSTS. If  1,, =E  then E is NCS-P-OS and 

  = ,,1
CE  is a NCS-P-CS. Hence  1,, =CEE   is a NCS-P-

LCS but not NCS--LCS. 

(e) From 3.4 (d)  432 ,,,, =CEE   is a NCS-SP-LCS but not 

NCS-S-LCS. 

4. Neutrosophic Crisp Supra Dense Sets and Submaximal Spaces 

Definition 4.1. A subset E of a NCSTS ( ),X  is called neutrosophic 

crisp supra dense (NCSDS for short) if NCS-cl ( ) .NXE =  

Example 4.2. Let    ,,,,,,,,, 4321 RQPXX NN==    

where                 4324324321 ,,,,,,,,,, === RQP  then 

( ),X  is NCSTS. If      4321 ,,, =E  then E is NCSDS. 

Definition 4.3. A NCSTS ( ),X  is called neutrosophic crisp supra 

submaximal space (NCSSMS for short) if every dense subset in it is open in 

( )., X   

Example 4.4.  From 4.2.  E is a NCSDS and also E is open in ( )., X  

Hence E is NCSSMS. 

Definition 4.5. A NCSTS ( ),X  is called NCS-S-submaximal space 

(NCS-S-SMS for short) if every dense subset in it is NCS-S-OS in ( )., X   

Example 4.6. From example 3.4 (e). If   .,,, 41 =E  Then E is 

NCSDS and also it is NCS-S-OS in ( )., X  Hence E is NCS-S-SMS. 

Theorem 4.7. Every NCSSMS is NCS-S-SMS. 

Proof. Let ( ),X  be a NCSSMS and E be a neutrosophic crisp supra 

dense subset of ( )., X  Then E is neutrosophic crisp supra open. Since every 
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neutrosophic crisp supra open set is a NCS-S-OS. Hence E is NCS-S-OS. 

Therefore ( ),X  is NCS-S-SMS. 

The converse of 4.8 need not be true as seen from 4.8. 

Example 4.8.  From 4.6. E is NCS-S-SMS but not NCSSMS because E 

is not open in ( )., X  

5. NCSLC-continuous and NCS-S-LC-continuous Functions in 

NCSTS 

Definition 5.1. A map ( ) ( ) → ,,: YX  is said to be a NCSLC- 

continuous if ( ) −1  NCSLCS in ( ),X  for each NCSOS  of ( )., Y  

Example 5.2.  Let    ,,,,,,,,, 4321 RQPXX NN==   

where                4324324321 ,,,,,,,,,, === RQP   then 

( ),X  is NCSTS and let    ,,,,,,,,, 4321 RQPXY NN==   where 

            === 32134131 ,,,,,,,,,, NML  then ( ),Y  

is NCSTS.  Define a map YX → :  by ( ) ( ) ( ) ,,, 132241
 ===  

( ) .34
=  N is open in ( ),Y  then ( )     CRRN ==−

423
1 ,,,  is 

NCSLCS in ( )., X  Hence the map is NCSLC-continuous. 

Definition 5.3.  A map ( ) ( ) → ,,: YX  is said to be a NCS-S-LC- 

continuous if ( ) −1 NCS-S-LCS in ( ),X  for each NCSOS  of ( )., Y  

Example 5.4. From 3.4 (e) ( ),X  is a NCSTS and   41 ,,,   is a 

NCS-S-LCS. Let    ,,,,,,,,, 4321 NMLXY NN==   where 

          === 3212121 ,,,,,,,,,, NML  then ( ),Y  

is NCSTS. Define a map YX → :  by ( ) ( ) ( ) ,,, 433211
 ===  

( ) .24
=  L is open in ( ),Y  then ( )  41

1 ,,, =− L  is a NCS-S-

LCS in ( )., X  Hence the map is NCS-S-LC-continuous. 
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Definition 5.5.  A map ( ) ( ) → ,,: YX  is said to be a NCS-S-

LC-continuous if ( ) −1  NCS-S-LCS in ( ),X  for each NCSOS  of 

( )., Y  

Example 5.6. From 3.4(e) ( ),X  is a NCSTS,   = ,,, 41
CE  is 

a NCS-S-OS and CQ  is a NCSCS. Hence    214 ,,, =CC QE   is a 

NCS-S-LCS. Let    ,,,,,,,,, 4321 NMLXY NN==   where 

          === 321331 ,,,,,,,,, NML  then ( ),Y  is 

NCSTS. Define a map YX → :  by ( ) ( ) ( ) ,,, 433221
 ===  

( ) .14
=  N is open in ( ),Y  then ( )    214

1 ,,, =− N  is a NCS-

S-LCS in ( )., X  Hence the map is NCS-S-LC-continuous. 

Definition 5.7. A map ( ) ( ) → ,,: YX  is said to be a NCS-S-

LC-continuous if ( ) −1  NCS-S-LC S in ( ),X  for each NCSOS  of 

( )., Y  

Example 5.8.  From 3.4(e) ( ),X  is a NCSTS,  41 ,,, =E  is a 

NCS-S-CS and P is a NCSOS. Hence  431 ,,,, =PE   is a NCS-

S-LCS. Let    ,,,,,,,,, 4321 NMLXY NN==   where 

          === 42121321 ,,,,,,,,,,, NML  then ( ),Y  

is NCSTS. Define a map YX → :  by ( ) ( ) ( ) ,,, 234211
 ===  

( ) .34
=  L is open in ( ),Y  then ( )  431

1 ,,,, =− L  is a NCS-

S-LCS in ( )., X  Hence the map is NCS-S-LC-continuous. 

Theorem 5.9. Let ( ) ( ) → ,,: YX  be a map then the following   

(a) If  is NCSLC- continuous, then  is NCS-S-LC-continuous.   

(b) If  is NCS-S-LC-continuous, then  is NCS-S-LC-continuous. 

(c) If  is NCS-S-LC-continuous, then  is NCS-S-LC-continuous. 
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Proof. 

(a) Assume that  is NCSLC-continuous, then from the definition we 

have ( ) −1  NCSLCS in ( ),X  for each NCSOS  of ( )., Y  Since every 

NCSLCS is a NCS-S-LCS it follows that  is NCS-S-LC-continuous. 

(b) Assume that  is NCS-S-LC-continuous, then from the definition 

we have ( ) −1  NCS-S-LCS in ( ),X  for each NCSOS  of ( )., Y  

Since every NCS-S-LCS is a NCS-S-LCS it follows that  is NCS-S-LC-

continuous. 

(c) Assume that  is NCS-S-LC-continuous, then from the definition 

we have ( ) −1  NCS-S-LCS in ( ),X  for each NCSOS  of ( )., Y  

Since every NCS-S-LCS is a NCS-S-LCS it follows that  is NCS-S-LC-

continuous. 

The converse of 5.9 need not be true as seen from 5.10. 

Example 5.10. From 5.4 the map YX → :  is NCS-S-LC-continuous 

but not NCSLC-continuous, NCS-S-LC-continuous, NCS-S-LC- 

continuous. 

6. NCSLC-irresolute and NCS-S-LC-irresolute Functions in NCSTS 

Definition 6.1.  A map ( ) ( ) → ,,: YX  is said to be a NCSLC- 

irresolute if ( ) −1  NCSLCS in ( ),X  for each   NCSLC in ( )., Y  

 Example 6.2. From 3.4(e) ( ),X  is a NCSTS and 

 321 ,,,, =CPP   is NCSLCS. From 5.8 ( ),Y  is a NCSTS and 

  = 321 ,,,,CLL   is a NCSLCS. Define an identity map 

.: YX →   Then ).()(1 CC PPLL  =−
 Hence the map is NCSLC-

irresolute map. 

Definition 6.3. A map ( ) ( ) → ,,: YX  is said to be a NCS-S-LC- 

irresolute if ( ) −1  NCS-S-LCS in ( ),X  for each   NCS-S-LC in 

( )., Y  
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Example 6.4. Let    ,,,,,,,,, 4321 RQPXX NN==   where 

           32143131 ,,,,,,,,,, === RQP then ( ),X  

is NCSTS. Let    12 ,, =H  and   .,,, 31 =E  Hence CEE   

say  31 ,,,, =UU  is a NCS-S-LCS. Let  ,,,, 4321
 =Y  

 ,,,,, NMLXNN= where         ,,,,,,,,, 4321321
 == ML  

    = 312 ,,,N  then ( ),Y  is NCSTS.  Let     = 41 ,,H  and 

  .,,, 41
 =E   Hence CEE   say   = 41 ,,,, UU  is a NCS-

S-LCS. Define a map YX → :  by ( ) ( ) ,, 2211
 ==  

( ) ( ) ., 3443
 ==  Then ( ) .1 UU = −  Hence the map is NCS-S-LC-

irresolute map. 

Definition 6.5. A map ( ) ( ) → ,,: YX  is said to be a NCS-S-

LC-irresolute if ( ) −1  NCS-S-LCS in ( ),X  for each   NCS-S-

LCS in ( )., Y  

Example 6.6. From 3.4 (e) ( ),X  is a NCSTS,   = ,,, 41
CE  is 

NCS-S-OS and CR  is NCSLCS. Hence    21 ,, =CC RE   is NCS-

S-LCS. Let    ,,,,,,,,, 4321 NMLXY NN==   where 

            === 32143131 ,,,,,,,,, NML  then 

( ),Y  is NCSTS. Let  = 1,,H  and  31 ,,, =E  then E is 

NCS-S-CS,   =  ,,, 31
CE  is NCS-S-OS and     = 13 ,,CL  is 

NCSLCS. Hence     = 13 ,,CC LE   is NCS-S-LCS. Define a map 

YX → :  by ( ) ( ) ( ) ( ) .,,, 34431231
 ====  Then 

.)(1 CCCC RELE  =−
 Hence the map is NCS-S-LC irresolute map. 

Definition 6.7. A map ( ) ( ) → ,,: YX  is said to be a NCS-S-

LC-irresolute if ( ) −1  NCS-S-LC S in ( ),X  for each   NCS-S-

LC S in ( )., Y  
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Example 6.8. From 3.4(e) ( ),X  is a NCSTS,  41 ,,, =E  is 

NCS-S-CS and P is NCSOS. Hence  431 ,,,, =PE   is NCS-S-

LCS.  From 6.6 ( ),Y  is NCSTS    = 31 ,,,E  is NCS-S-CS and 

N is NCSOS. Then   = 321 ,,,,NE   is NCS-S-LCS. Define a 

map YX → :  by ( ) ( ) ( ) ( ) .,,, 34234211
 ====  Then 

( ) .1 PENE  =−  Hence the map is NCS-S-LC irresolute map. 

Theorem 6.9.  Let ( ) ( ) → ,,: YX  be a map then the following 

(a) If  is NCSLC-irresolute, then  is NCS-S-LC-irresolute. 

(b) If  is NCS-S-LC-irresolute, then  is NCS-S-LC-irresolute. 

(c) If  is NCS-S-LC-irresolute, then  is NCS-S-LC-irresolute. 

Proof. 

(a) Assume that  is NCSLC-irresolute, then from the definition we have 

( ) −1  NCSLCS in ( ),X  for each   NCSLC in ( )., Y  Since every 

NCSLCS is a NCS-S-LCS it follows that  is NCS-S-LC-irresolute. 

(b) Assume that  is NCS-S-LC-irresolute, then from the definition we 

have ( ) −1  NCS-S-LCS in ( ),X  for each   NCS-S-LCS in 

( )., Y  Since every NCS-S-LCS is a NCS-S-LCS it follows that  is 

NCS-S-LC-irresolute. 

(c) Assume that  is NCS-S-LC-irresolute, then from the definition we 

have ( ) −1  NCS-S-LCS in ( ),X  for each   NCS-S-LCS in 

( )., Y  Since every NCS-S-LCS is a NCS-S-LCS it follows that  is 

NCS-S-LC-irresolute maps. 

The converse of 6.9 need not be true as seen from 6.10. 

Example 6.10.  From 6.4 the map YX → :  is NCS-S-LC-irresolute 

but not NCSLC-irresolute, NCS-S-LC-irresolute, NCS-S-LC-irresolute 

maps. 
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Theorem 6.11. Let ( ) ( ) → ,,: YX  and ( ) ( ) → ,,: ZY  be 

any two maps then 

(a)    is NCS-S-LC irresolute if   and   are NCS-S-LC irresolute. 

(b)    is NCS-S-LC irresolute if  and   are NCS-S-LC 

irresolute. 

(c)    is NCS-S-LC irresolute if  and   are NCS-S-LC 

irresolute. 

Proof.  Let  be any NCS-S-LC in ( ),Z . Since   is NCS-S-LC 

irresolute, then ( )−1  is NCS-S-LC in ( )., Y  Since  is NCS-S-LC 

irresolute then ( ( )) −− 11  is NCS-S-LC in ( )., X  Therefore ( ) ( )
−1  

is NCS-S-LC in ( )., X  Hence    is NCS-S-LC irresolute. 

(b) and (c) are similar to (a). 

Theorem 6.12. Let ( ) ( ) → ,,: YX  and ( ) ( ) → ,,: ZY  be 

any two maps then 

(a)    is NCS-S-LC continuous if  is NCS-S-LC irresolute and   is 

NCS-S-LC continuous. 

(b)    is NCS-S-LC continuous if  is NCS-S-LC irresolute and  

  is  NCS-S-LC continuous. 

(c)    is NCS-S-LC continuous if  is NCS-S-LC irresolute and 

  is NCS-S-LC continuous. 

Proof. 

(a) Let  be a NCSOS in ( )., Z  Since   is NCS-S-LC continuous then 

( )−1  is NCS-S-LC in ( )., Y  Since  is NCS-S-LC irresolute then 

( ( )) −− 11  is NCS-S-LC in ( )., X  Therefore ( ) ( )
−1  is NCS-S-LC in 

( )., X  Hence    is NCS-S-LC continuous. 

(b) and (c) are similar to (a). 
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7. Conclusion and Future Work 

The definitions of NCS-S-LCS, some other locally closed sets with 

examples are introduced in this paper and the relation between these sets are 

investigated. Also their continuity and irresolute maps introduced and verify 

its relation. Finally these concepts going to pave the way of new types of 

open, closed sets and their continuity in neutrosophic crisp supra topology. 

References 

 [1]  S. A Albowi, A. A. Salama and Esia Mohmed, New concepts of neutrosophic sets, 

International Journal of Mathematics and Computer Application Research (IJMCAR) 

4(1) (2014), 59-66. 

 [2] V. Amarendra Babu and P. Rajasekhar, On neutrosophic crisp supra semi- closed sets, 

International journal of Advanced Science and Technology 29(6) (2020), 2947-2954. 

 [3]  K. Atanassov, Intutionistic fuzzy sets, Fuzzy Sets and Systems 20 (1986), 87-96. 

 [4]  N. Bourbaki, General Topology, part-I, Addison Wesley, Reading, Mass., 1966. 

 [5] I. Hanafy, A. A. Salama and K. Mahfouz, Correlation of neutrosophic data, International 

Refereed Journal of Engineering and Science (IRJES) 1(2) (2012), 39-43. 

 [6] I. Hanafy, A. A. Salama and K. Mahfouz’sm, Neutrosophic crisp events and probability, 

International Journal of Mathematics and Computer Application Research (IJMCAR) 

3(1) (2013),171-178. 

 [7] A. A. Salama, Neutrosophic crisp points and neutrosophic crisp ideals, Neutrosophic Sets 

and Systems 1(1) (2013), 50-54. 

 [8]  A. A. Salama and S. A. Albowi, Neutrosophic set and neutrosophic topological spaces, 

ISORJ, Mathematics 3 (2012), 31-35. 

 [9]  A. A. Salama and S. A. Albowi, Generalized neutrosophic set and generalized 

neutrosophic topological spaces, Journal of Computer Sci. Engineering 2(7) (2012), 51-60. 

 [10] A. A. Salama and S. A. Albowi, Intutionistic fuzzy ideals topological spaces, Advances in 

Fuzzy Mathematics 1(1) (2013), 50-54. 

 [11]  A. A. Salama and H. Elagamy, Neutrosophic filters, International Journal of Computer 

Science Engineering and Information Technology Research (IJCSEITR) 3(1) (2013), 307-

312. 

 [12]  A. A. Salama, Hewayda Eighawalby and A. M. Nasar, On neutrosophic crisp relations, 

International Journal of Neutrosophic Sciences 1 (2020), 35-46. 

 [13] F. Smarandache, An introduction to the neutrosophic probability applied in quantum 

physics, International Conference on Introduction Neutro-physics, Neutrosophic Logic, 

Set, Probability and Statistics, University of New Mexico, Gallup, NM 87301, USA, 2-4, 

December (2011). 



V. AMARENDRA BABU and P. RAJASEKHAR 

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

1456 

 [14] F. Samarandache, A unifying field in logics, Neutrosophic Logic, Neutrosophy, 

Neutrosophic Set, Neutrosophic Probability, American Research Press, Rehoboth, NM, 

(1999). 

 [15] F. Samarandache, Neutrosophy and neutrosophic logic, First International Conference on 

Neutrosophy, Neutrosophic Logic, Set, Probability and Statistics, USA (2002). 

 [16] A. A. Salama and F. Samarandache, Neutrosophic Crisp Set Theory, Educational 

Publisher, Columbus, USA, (2015). 

 [17] A. A. Salama, F. Samarandache and V. Kroumov, Neutrosophic crisp sets and 

neutrosophic crisp topological spaces, Neutrosophic Sets and Systems 1(1) (2013), 34-38. 

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


