
                                    Neutrosophic Sets and Systems, Vol. 50, 2022 
University of New Mexico  

 

M. Arockia Dasan, V.F. Little Flower, Some Mappings in -Neutrosophic Supra Topological Spaces 

 

 

Some Mappings in -Neutrosophic Supra Topological Spaces 

M. Arockia Dasan1* , V.F. Little Flower2 

1Assistant Professor, Department of Mathematics, St. Jude’s College, Thoothoor, Kanyakumari-629176, Tamil Nadu, India. 

2 Research Scholar(Reg. No. 18213232092006), Department of Mathematics, St. Jude’s College, Thoothoor, 

Kanyakumari-629176, Tamil Nadu, India. 

(Manonmaniam Sundaranar University, Tirunelveli-627 012, Tamil Nadu, India). 

1E-mail: dassfredy@gmail.com 

2E-mail: visjoy05796@gmail.com 

* Correspondence: dassfredy@gmail.com  

 

Abstract: The main aim of this paper defines some -neutrosophic supra topological 

continuous mappings and some -neutrosophic supra topological open mappings by weak 

neutrosophic supra topological open sets and their different properties are discussed. The 

relation between these -neutrosophic supra continuous mappings are established with suitable 

examples.  
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1. Introduction 

Zadeh [26] introduced the concept of fuzzy set theory by studying each element its 

membership values. The fuzzy topological space is a topological space defined on fuzzy sets, 

initiated by Chang [7]. Fuzzy supra topological spaces and their supra continuous mappings 

were defined by Abd El-Monsef and Ramadan [2]. Jayaparthasarathy [11] derived some 

contradicting examples of the statements of Abd El-Monsef and Ramadan [2] in fuzzy supra 

topological spaces. In 1986, Atanassov [4] introduced an intuitionistic fuzzy set as a 

generalization of the fuzzy set. Dogan Coker [9] extended the concept of fuzzy topological spaces 

into intuitionistic fuzzy topological spaces. The concept of intuitionistic fuzzy supra topological 

space was initiated by Turnal [19]. Florentin Smarandache [24] was the first one to develop the 

neutrosophic set theory, which is the generalization of Atanassov’s intuitionistic fuzzy set theory. 

Recently many researchers [1, 6, 10, 25] developed the applications of neutrosophic sets in various 

fields such as artificial intelligence, biology, control systems, data analysis, economics, medical 

diagnosis, probability, etc. Salama et al. [22] defined the neutrosophic crisp sets and neutrosophic 

topological space. 
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In 1963, Levine [16] introduced semi-open sets and semi-continuous functions in classical 

topological spaces. Njastad [20] derived a classical topology using the -open sets. Mashhour et 

al. [17] investigated the properties of pre-open sets. Andrijevic [3] established the behavior of 

-open sets in classical topology. Mashhour et al. [18] introduced the concept of supra topological 

spaces by removing one topological condition and they further defined the supra semi-open set 

and supra semi-continuous function. Devi et al. [8] introduced the properties of -open sets and 

-continuous functions in supra topological spaces. Supra topological pre-open sets and their 

continuous functions are defined by Sayed [23]. Saeid Jafari et al. [21] investigated the properties 

of supra -open sets and their continuity. In 2016, Lellis Thivagar et al. [13, 14, 27] originated the 

-topological space with its own open sets. Apart from this, Lellis Thivagar et al. [15] introduced 

N-neutrosophic topological spaces with several properties.  

Motivation of the work: The neutrosophic supra topological space is a new space developed by 

Jayaparthasarathy et al. [11]. In this area, some neutrosophic supra topological open sets, and 

their continuous mappings are defined. Arockia Dasan et al. [5], and Jayaparthasarathy et al. [12] 

further extended these neutrosophic supra topological spaces to -neutrosophic supra 

topological spaces. In -neutrosophic supra topological spaces, some weak open sets with some 

operators are only defined so far. Hence the motivation of this paper extends to define different 

properties of continuous and open mappings by using -neutrosophic supra topological open 

sets as well as its weak open sets.  

Organization of the paper: Section 2 of this paper presents some basic preliminaries of 

neutrosophic fuzzy sets and -neutrosophic supra topological spaces. Section 3 introduces 

continuous mappings and open mappings using -neutrosophic supra topological open sets. In 

section 4, we define some weak forms of continuous and weak open mappings in -neutrosophic 

supra topological spaces, and the last section states summary and some of the future work in the 

conclusion and future work of this paper. 

2 Preliminary 
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In this section, we discuss the basic definitions and properties of -neutrosophic supra topological 

spaces which are useful in the sequel. 

Definition 2.1 [24] Let  be a non-empty set. A neutrosophic set  having the form 

, where  and   represent the 

degree of membership (namely , the degree of indeterminacy (namely ) and the 

degree of non-membership (namely ) respectively of each  to the set A such that  
- for all . For denotes the collection of all 

neutrosophic sets of . 

Definition 2.2 [24] The following statements are true for neutrosophic sets  and  on : 

1. ,   and   for all if and only if  

2. and if and only if . 

3. . 

4.  

More generally, the intersection and the union of a collection of neutrosophic sets  , are 

defined by  and 

 

Definition 2.3 [11] Let be two neutrosophic sets of , then the difference of  and  is a 

neutrosophic set on , defined 

as , , . 

Clearly and  

Notation 2.4 [11] Let be a non-empty set. We consider the neutrosophic empty set as 

 and the neutrosophic whole set as  

Definition 2.5 [12] Let be a non-empty set,  be  arbitrary neutrosophic 

supra topologies defined on . Then the collection  is 

said to be a -neutrosophic supra topology if it satisfies the following axioms: 

1.  

2. for all  

Then the -neutrosophic supra topological space is the non-empty set together with the 

collection ,denoted by  and its elements are known as -open sets on  A 

neutrosophic subset of is said to be -closed on if is -open on . The set of 

all -open sets on  and the set of all -closed sets on are respectively denoted by 

and  

Definition 2.6 [12] Let  be a -neutrosophic supra topological space and be a 

neutrosophic set of .Then 

1. The -interior of is defined by  = and is -open . 

2. The -closure of  is defined by  = and  is -closed . 
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Definition 2.7 [5] A neutrosophic set of a -neutrosophic supra topological space  is 

called 

1. -neutrosophic supra -open set if  

2. -neutrosophic supra semi-open set if  

3.  -neutrosophic supra pre-open set if  

4.  -neutrosophic supra -open set if  

5.  -neutrosophic supra regular-open if  

The set of all -neutrosophic supra -open (resp. -neutrosophic supra semi-open, 

-neutrosophic supra pre-open, -neutrosophic supra -open, -neutrosophic supra 

regular-open) sets of  is denoted by  (resp. , 

 and  The complement of  set of all -neutrosophic supra -open (resp. 

-neutrosophic supra semi-open, -neutrosophic supra pre-open and -neutrosophic 

supra -open) sets of  is called -neutrosophic supra -closed (resp. -neutrosophic 

supra semi-closed, -neutrosophic supra pre-closed, -neutrosophic supra -closed 

and -neutrosophic supra regular closed) sets, denoted by  (resp. 

,  and  Hereafter -neutrosophic supra -open set 

(shortly -open set) is can be any one of the following: -open set, -open set, 

semi-open set, pre-open set, -open set and - open set. 

Definition 2.8 [5] Let  be a -Neutrosophic supra topological space and  be a subset 

of  

1. The -interior of , is defined by 

and  

2. The -closure of , is defined by 

          and  

Definition 2.9 [15] Let  be a non-empty set, then be -arbitrary 

neutrosophic-topologies defined on  then the collection   

,  is called -neutrosophic topology if the following axioms are 

satisfied. 

1.  

2.  for all  

3.  for all . 
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Then  is called -topological space on . The element of  are known as -open 

sets on  and its complement is called -closed set on . 

Definition 2.10 [15] Let and  be -neutrosophic topological spaces. A mapping 

 is said to be -neutrosophic continuous on  if the inverse image of every  -open 

set in  is  -open in  

3. Some Mappings in -neutrosophic Supra Topological Spaces 

In this section, we introduce continuous mappings in -neutrosophic supra topological spaces 

and discuss their different properties. 

Definition 3.1 Let and  be -neutrosophic topological spaces,  and  

be associated -neutrosophic supra topologies with respect to  and . A mapping 

 is said to be -supra neutrosophic continuous on  if the inverse image of every 

-open set in  is -open in  If , then  is a supra neutrosophic continuous on 

 [11]. 

Definition 3.2 Let and  be -neutrosophic topological spaces. and  

be associated -neutrosophic supra topologies with respect to  and . A mapping 

 is said to be - -neutrosophic continuous if the inverse image of every 

N-neutrosophic open set in  is N-neutrosophic supra open in .If , then  

is a -neutrosophic continuous on  [11]. 

Lemma 3.3. i. Every -neutrosophic continuous mapping is - -neutrosophic continuous, but 

the converse need not be true. 

ii. Every -supra neutrosophic continuous mapping is - -neutrosophic continuous, but the 

converse need not be true. 

iii. -supra neutrosophic continuous and -neutrosophic continuous mappings are independent 

each other. 

Proof. The proof follows from the definition the converse and the independency are shown in the 

following example. 

Example 3.4.(i) For  let  and with the neutrosophic topologies are 

, , 

 and ,   

 Then , 

,  and 

 Let  

 

 

and  

be the associated -neutrosophic supra topological space. Define by , 

 Clearly,  is -3-neutrosophic continuous and -supra neutrosophic continuous 

mapping on  but it is not -neutrosophic continuous map. 
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(ii) For  let  and with the neutrosophic topologies are 

 

and Let

 and   

be the associated neutrosophic supra 

topological space. Define by ,  Clearly,  is -neutrosophic 

continuous and neutrosophic continuous mapping on  but it is not supra neutrosophic 

continuous. 

Theorem 3.5. Let  and  be -neutrosophic supra topological space. Then the 

following are equivalent: 

i. A mapping  is -supra neutrosophic continuous.  

ii. The inverse image of every -neutrosophic supra closed set in  is a 

-neutrosophic supra closed set in  

iii.  for every neutrosophic set in  

iv.  for every neutrosophic set  of  

v.  for every neutrosophic subset  in 

 

Proof. : Assume that  is -supra neutrosophic continuous on  and let  be a 

-closed set in  Then  is a -open set in  Since  is -supra neutrosophic 

continuous on  then  is -open set in  Then  is -open set in 

 Then  is -closed set in  

: Let  be -open set in , then  is -closed set in  and by assumption, 

 is -closed in . Thus  is -open in  

: Since for each neutrosophic set  in ,  is a -closed set in  Then 

 is -closed in  Thus 

 and implies 

, since . 

: Let  be the neutrosophic set in  then 

 and so  

. 

: Let  be -closed set in  and  then 

 and . 

Therefore  is -closed in . 

: Let  be a -open set in , then is -open in  and 

 Thus 

, since . 
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: Let  be -open set in , then and so 

 is -open in  

Theorem 3.6. Let  be -neutrosophic supra topological spaces. Then the 

following are equivalent: 

i. A mapping  is - - neutrosophic continuous.  

ii. The inverse image of every -neutrosophic closed set in  is -neutrosophic 

supra closed set in  

iii.  for every neutrosophic set in  

iv.  for every neutrosophic set of  

v.  for every neutrosophic subset  in  

Proof. The proof is similarly follows from the theorem 3.5. 

Theorem 3.7.  If  and  are -supra neutrosophic continuous mappings, then 

 is -supra neutrosophic continuous. 

Proof. Let  be neutrosophic supra open set in  then  is neutrosophic supra open in  

and  is neutrosophic supra open in , by hypothesis. Therefore  is 

neutrosophic supra open in  and so  is -supra neutrosophic continuous. 

Remark 3.8. The composition of two - -neutrosophic continuous mappings need not be 

- -neutrosophic continuous. 

Example 3.9. For , let and with the neutrosophic 

topologies are  

{  

,  and  with 

the -neutrosophic topologies are  

   and 

. Let  

and

 

 be the associated -neutrosophic supra topologies with respect to 

 and . Then the mapping  and  are defined respectively by 

 are - -neutrosophic continuous. But is not 

- -neutrosophic continuous.  

Theorem 3.10. If  is - -neutrosophic continuous and  is -neutrosophic  

continuous, then  is - -neutrosophic continuous. 

Proof. Let  be -neutrosophic open set in , then by hypothesis,  is -neutrosophic 

open in  and  is -neutrosophic supra open in  implies  is 

-neutrosophic supra open in . Therefore  is - -neutrosophic continuous. 

Theorem 3.11. If  is -supra neutrosophic continuous and  is 

- -neutrosophic continuous, then  is - -neutrosophic continuous. 

Proof. Let  be -neutrosophic open set in  then  is -neutrosophic supra open in  

and  is -neutrosophic supra open in  implies  is -neutrosophic 

supra open in . Therefore  is - -neutrosophic continuous. 

Definition 3.12. Let and  be -neutrosophic topological spaces.  

and  be associated -neutrosophic supra topologies with respect to  and . A 
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mapping  is said to be -supra neutrosophic open if the image of every -open set 

in  is a -open set in  

Definition 3.13. Let and  be -neutrosophic topological spaces.  

and  be associated -neutrosophic supra topologies with respect to  and . A 

mapping  is said to be - -neutrosophic open if the image of every neutrosophic 

-open set in  is -open set in . 

Lemma 3.14. Every -supra neutrosophic open mapping is - -neutrosophic open, but the 

converse need not be true. 

Proof. The proof follows from the definitions, the converse part is shown in the following 

example. 

Example 3.15. Consider the example 3.4 (ii), define  by ,  Clearly, g 

is -  neutrosophic open map but it is not supra neutrosophic open map. 

Theorem 3.16. Let  be a -supra neutrosophic open mapping. Then for each 

neutrosophic subset  of  

i.  

ii.  

Proof.  

i. Since  then  and 

 Since  is -open in , then 

 is -open in  Therefore  Hence 

. 

ii. Since  then  and  

Since  is -closed set in  then  is -open set in 

and  is -open in  That is  is -open in  

implies that  is -closed in  and so . 

Therefore, . 

Theorem 3.17. Let  be a - -neutrosophic open mapping. Then for each neutrosophic 

subset  of  

i.  

ii.  

Proof. The proof follows directly from theorem 3.16. 

 

4 Some Weak Mappings in -Topological Space 

In this section, we introduce some weak forms of continuous functions in -neutrosophic supra 

topological spaces and investigate the relationship between them. Throughout the section, 

-neutrosophic supra -open set (shortly -open set) is can be any one of the following: 

-open set, -open set, semi-open set, pre-open set, -open set, and 

- open set. 

Definition 4.1. Let and  be -neutrosophic topological spaces.  and  

be associated -neutrosophic supra topologies with respect to  and . A mapping 

 is said to be -supra neutrosophic -continuous ((shortly -continuous) is can be 
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any one of the following: -continuous, semi continuous, pre continuous, 

-continuous and - continuous) on  if the inverse image of every -open set in 

 is a -open in  

Definition 4.2. Let and  be -neutrosophic topological spaces.  and 

 be associated -neutrosophic supra topologies with respect to  and . A mapping 

 is said to be - -neutrosophic -continuous (is can be any one of the following: 

- -neutrosophic -continuous, - -neutrosophic semi continuous, - -neutrosophic pre 

continuous, - -neutrosophic -continuous and - -neutrosophic -continuous) if the 

inverse image of every -neutrosophic open set in  is -neutrosophic supra -open set 

in . 

Lemma 4.3. Every -supra neutrosophic -continuous mapping is - -neutrosophic 

-continuous, but the converse need not be true. 

Proof. The proof follows from the definition; the converse part is shown in the following example. 

Example 4.4. Consider the example 3.4(i),  is -3-neutrosophic -continuous and -supra 

neutrosophic -continuous mapping on .  

Theorem 4.5. Let  and  be -neutrosophic supra topological space. Then the 

following are equivalent: 

i. A mapping  is -supra neutrosophic -continuous.  

ii. The inverse image of every -neutrosophic supra closed set in  is a 

-neutrosophic supra -closed set in  

iii.  for every neutrosophic set of  

iv.  for every neutrosophic set  of  

v.  for every neutrosophic subset  of  

Proof. The proof can be similarly derive as that of theorem 3.5 

Theorem 4.6. Let  and  be -neutrosophic supra topological space. Then the 

following are equivalent: 

i. A mapping  is - - neutrosophic -continuous.  

ii. The inverse image of every -neutrosophic closed set in  is a -neutrosophic 

supra -closed set in  

iii.  for every neutrosophic set of  

iv.  for every neutrosophic set  of  

v.  for every neutrosophic subset of  

Proof. The proof is straightforward from theorem 3.5. 

Theorem 4.7. The following statements are true for the mapping : 

i. Every -supra neutrosophic -continuous is -supra neutrosophic continuous. 

ii. Every -supra neutrosophic continuous is -supra neutrosophic -continuous. 

iii. Every -supra neutrosophic -continuous is -supra neutrosophic semi-continuous. 

iv. Every -supra neutrosophic -continuous is -supra neutrosophic pre-continuous. 

v. Every -supra neutrosophic semi-continuous is -supra neutrosophic -continuous. 

vi. Every -supra neutrosophic pre-continuous is -supra neutrosophic -continuous. 
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Proof. The proof follows directly from the fact that theorem 4.2 of [12] and theorem 14 of [5]. 

The converse of the above theorem need not be true as shown in the following example. 

Example 4.8. (i) For Let  and  with the neutrosophic topologies are 

,  

, and

, , 

, and  Then  

,  

 and   

 

 Let  be the associated -neutrosophic 

supra topological space. Define by ,  Clearly,  is -supra 

neutrosophic continuous mapping on  but it is not -supra neutrosophic -continuous 

mapping on  

(ii) For let and with the neutrosophic topologies are 

and 

 Then , , 

 and   

Let  

 and  

} be the associated -neutrosophic supra topological space. Define  

by  and Therefore,  is -supra neutrosophic -continuous, -supra 

neutrosophic semi-continuous, -supra neutrosophic pre-continuous and -supra neutrosophic 

-continuous on  but not -supra neutrosophic continuous. 

(iii) For let and Consider  

 and  and 

Then   

 

and . Let  and 

 be the associated -neutrosophic supra topological space. Define  

by  and . Then  is -supra neutrosophic semi-continuous and -supra 

neutrosophic -continuous but it is not -supra neutrosophic -continuous and not -supra 

neutrosophic pre-continuous. 

(iv) For let and Consider  

.  

Then  

and Let 

{

 and 

 be the associated 

-neutrosophic supra topological space. Define  by  and . Then  is 

-supra neutrosophic pre-continuous and -supra neutrosophic -continuous but it is not 

-supra neutrosophic -continuous and not -supra neutrosophic semi-continuous. 

Theorem 4.9. The following statements are true for the mapping : 

i. Every - -neutrosophic -continuous is - -neutrosophic continuous. 
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ii. Every - -neutrosophic continuous is - -neutrosophic -continuous. 

iii. Every - -neutrosophic -continuous is - -neutrosophic semi-continuous. 

iv. Every - -neutrosophic -continuous is - -neutrosophic pre-continuous. 

v. Every - -neutrosophic semi-continuous is - -neutrosophic -continuous. 

vi. Every - -neutrosophic pre-continuous is - -neutrosophic -continuous. 

Proof. The proof follows directly from the fact that theorem 4.2 of [12] and theorem 14 of [5]. 

The converse of the above theorem need not be true as shown in the following example. 

Example 4.10.Consider the example 4.8(i)  is - -neutrosophic continuous mapping on  but 

it is not -neutrosophic -continuous mapping on  

Consider the example 4.8.(ii) ,  is - -neutrosophic -continuous, - -neutrosophic 

semi-continuous, - -neutrosophic pre-continuous and - -neutrosophic -continuous on  

but not - -neutrosophic continuous. 

Consider the example 4.8.(iii),  is - -neutrosophic semi-continuous and - -neutrosophic 

-continuous but it is not - -neutrosophic -continuous and not - -neutrosophic pre- 

continuous. 

Consider the example 4.8.(iv), Then  is - -neutrosophic pre-continuous and  - - 

neutrosophic -continuous but it is not - -neutrosophic -continuous and not - - 

neutrosophic semi-continuous. 

Theorem 4.11.A function  is -supra neutrosophic -continuous on  if and only if 

-supra neutrosophic semi-continuous and -supra neutrosophic pre-continuous. 

Proof. The proof can be derive from the fact of theorem 4.6 of [12]  

Theorem 4.12.A function  is - -neutrosophic -continuous on  if and only if 

- -neutrosophic semi-continuous and - -neutrosophic pre-continuous. 

Proof. The proof of the theorem is directly following from theorem 4.6 of [12]. 

Theorem 4.13.  If  and  are -supra neutrosophic -continuous mappings, 

then  is -supra neutrosophic -continuous. 

Proof. Let  be a -neutrosophic supra -open set in , then  is neutrosophic supra 

-open in  and  is neutrosophic supra -open in  implies  is 

neutrosophic supra -open in . Therefore  is -supra neutrosophic -continuous. 

Remark 4.14. The composition of two - -neutrosophic -continuous mappings need not be 

- -neutrosophic -continuous. 

Example 4.15. For , let and with the neutrosophic 

topologies are ,  

and with the -neutrosophic topologies are 

 

and . Let 
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and

 be the associated -neutrosophic supra 

topologies with respect to  and . Then the mapping  and  are defined 

respectively by  are - -neutrosophic 

-continuous - -neutrosophic semi-continuous - -neutrosophic pre-continuous, 

- -neutrosophic -continuous. But is not - -neutrosophic -continuous. Consider the 

example 3.9. and  is - -neutrosophic -continuous. But is not - -neutrosophic 

-continuous.  

Theorem 4.16. If  be - -neutrosophic -continuous and  is 

-neutrosophic continuous, then  is - -neutrosophic -continuous. 

Proof. Let  be a -neutrosophic open set in , then  is -neutrosophic open in  and 

 is -neutrosophic supra -open in  implies  is -neutrosophic 

supra -open in . Therefore  is - -neutrosophic -continuous. 

Theorem 4.17. If  is -supra neutrosophic -continuous and  is 

- -neutrosophic -continuous (or -neutrosophic continuous), then  is 

- -neutrosophic -continuous. 

Proof. Let  be a -neutrosophic open set in . Since  is - -neutrosophic -continuous, 

then  is -neutrosophic supra -open in . Since  is -supra neutrosophic 

-continuous, then  is -neutrosophic supra -open in  implies  is 

-neutrosophic supra -open in . Therefore  is - -neutrosophic -continuous. 

Definition 4.18. Let and  be -neutrosophic topological spaces.  and 

 be associated -neutrosophic supra topologies with respect to  and . A mapping 

 is said to be -supra neutrosophic -open on  if the image of every -open set in 

 is a -open in  

Definition 4.19. Let and  be -neutrosophic topological spaces.  and 

 be associated -neutrosophic supra topologies with respect to  and . A mapping 

 is said to be -supra neutrosophic -closed on  if the image of every -closed set 

in  is a -closed in  

Definition 4.20. Let and  be -neutrosophic topological spaces.  

and  be associated -neutrosophic supra topologies with respect to  and . A 

mapping  is said to be - -neutrosophic -open mapping on  if the image of every 

-neutrosophic open set in  is -neutrosophic supra -open in . 

Definition 4.21. Let and  be -neutrosophic topological spaces.  and 

 be associated -neutrosophic supra topologies with respect to  and . A mapping 
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 is said to be - -neutrosophic -closed mapping on  if the image of every 

-neutrosophic closed set in  is -neutrosophic supra -closed in . 

Lemma 4.22. Every -supra neutrosophic -open mapping is - -neutrosophic -open but the 

converse need not be true. 

Proof. The proof is trivially true from the definition, the converse part is shown in the following 

example. 

Example 4.23 Consider the example 3.15.(ii),  is -2-neutrosophic -open map on  but it is 

not -supra neutrosophic -open map 

Theorem 4.24. Let  be a - supra neutrosophic -open mapping. Then for each 

neutrosophic subset  of  

i.  

ii.  

Proof. The proof is similarly follows from theorem 3.16. 

Theorem 4.25. Let  be a - -neutrosophic open mapping. Then for each neutrosophic 

subset  of  

i.  

ii.  

Proof. This proof is straightforward from theorem 3.17. 

Theorem 4.26. Let and  be -neutrosophic topological spaces.  and  

be associated -neutrosophic supra topologies with respect to  and . Let  be then 

neutrosophic subset of  Then 

i. If  is -supra neutrosophic -closed if and only if 

 

ii. If  is -supra neutrosophic semi-closed if and only if 

 

iii. If  is -supra neutrosophic pre-closed if and only if 

 

iv. If  is -supra neutrosophic -closed if and only if 

 

Proof. i. Assume that  be -supra neutrosophic -closed and  and  is 

-closed in  Then  is -closed in  and so, 

 Now  then 

and

Hence 

 Conversely, suppose the condition holds. Let  be 

any -closed set in  Then  By the condition, 

 which gives  is -closed in  and 

so  is -supra neutrosophic -closed. 

ii. Assume that  be -supra neutrosophic semi-closed and  and  is 

-closed in  Then  is -semi closed in  

and  Now  then 

 

and Then
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 Conversely, suppose the condition holds. Let  be any 

-closed set in  Then  By the condition, 

 which gives  is -semi-closed in So  is 

-supra neutrosophic semi-closed. 

iii. Assume that  be -supra neutrosophic pre-closed and  Then  is 

-closed in  Hence  is -pre closed in  and so, 

 Now  That is 

 We have 

 Hence  

 Conversely, suppose the condition holds. Let  be any 

-closed set in  Then  By the condition, 

 which gives  is -pre-closed in  So  is 

-supra neutrosophic supra pre-closed. 

iv. Assume that  be -supra neutrosophic -closed and  Then  is -closed 

in  Hence  is -closed in  and so, 

 Now  That is 

 We have 

 Hence 

 Conversely, suppose the condition holds. Let  be 

any -closed set in  Then  By the condition, 

 which gives  is -pre closed in 

So  is -supra neutrosophic -closed mapping. 

Theorem 4.27. Let and  be -neutrosophic topological spaces.  and  

be associated -neutrosophic supra topologies with respect to  and . Let  be then 

neutrosophic subset of  Then 

i. If  is - -neutrosophic -closed if and only 

 

ii. If  is - -neutrosophic semi-closed if and only if 

 

iii. If  is - -neutrosophic pre-closed if and only if 

. 
iv. If  is - -neutrosophic -closed if and only if 

 

Proof. This proof is similarly follows from theorem 4.26 

Theorem 4.28.Let and  be -neutrosophic topological spaces.  and  

be associated -neutrosophic supra topologies with respect to  and . Let  be then 

neutrosophic subset of  Then 

i. If  is -supra neutrosophic -open if and only if 

 

ii. If  is -supra neutrosophic semi-open if and only if 

 

iii. If  is - supra neutrosophic pre-open if and only if 

 

iv. If  is -supra neutrosophic -open 
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Proof. This proof follows from theorem 4.26. 

Theorem 4.29. Let and  be -neutrosophic topological spaces.  and  

be associated -neutrosophic supra topologies with respect to  and . Let  be then 

neutrosophic subset of  Then 

i.  is - -neutrosophic -open if and only if 

 

ii.  is - -neutrosophic  semi-open if and only if 

 

iii. A mapping  is - -neutrosophic pre-open if and only if 

 

iv. A mapping  is - -neutrosophic  -open if and only if 

 

Proof. This proof is straightforward from theorem 4.26. 

5 Conclusion and Future Work 

Neutrosophic supra topological space is one of the new research areas to deal with the 

uncertainty concept and it is a generalized form of fuzzy supra topological spaces as well as 

intuitionistic fuzzy supra topological spaces. This paper theoretically introduced -neutrosophic 

supra topological mappings with suitable examples. The properties and relationship between 

-neutrosophic supra topological mappings are derived. We can construct the real-life 

application of these -neutrosophic supra topological sets and mappings in the future and 

implement these concepts to other applicable research areas of topology such as Rough topology, 

Fuzzy topology, intuitionistic topology, Digital topology, and so on.  
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