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ABSTRACT 
The aim of this paper is to introduce a new class of function called Neutrosophic 𝜋 Generalized Pre Continuous Mapping. 

Also, analyzed Neutrosophic 𝜋 Generalized Pre Continuous Mapping with the existing continuous mapping in Neutrosophic 
Topological Spaces. 
Keywords: Neutrosophic Topological Space, Neutrosophic open set, Neutrosophic closed set, Neutrosophic 𝜋 Generalized Pre closed set, and 
Neutrosophic 𝜋 Generalized Pre continuous mapping.  
Mathematics Subject Classification (MSC) 2020: 54C08, 54A40, 54C05. 

I. Introduction 
 The concept of fuzzy sets, introduced by Zadeh [3] in 1965, allow each element to have a degree of membership.  This 
concept was expanded by K.  Atanassov [1] in 1986 with the introduction of Intuitionistic Fuzzy sets, which assign both a 
degree of membership and a degree of non-membership to each element.  Florentin Samarandache [4] introduced 
Neutrosophic Sets as a further generalization, which adds more flexibility.  Later, A. A. Salama and S. A. Albowi [5] extended 
the idea by developing Neutrosophic Topological Spaces. 
In this paper we introduced Neutrosophic 𝜋 Generalized Pre Continuous Mapping in Neutrosophic Topological Space. 

II. Preliminaries 
 In this paper the Neutrosophic topological space is denoted by(𝑋, 𝜏𝑁). Also the Neutrosophic interior, Neutrosophic 
closure of a Neutrosophic set 𝐴 are denoted by 𝑁𝑖𝑛𝑡(𝐴) and 𝑁𝑐𝑙(𝐴).  The complement of a Neutrosophic set 𝐴 is denoted 
by 𝐴𝑐  and the empty and whole set is denoted by 0𝑁 and 1𝑁 respectively.  
Definition 2.1 [10]: 

Let 𝑋 be a non-empty fixed set. A Neutrosophic set (𝑁𝑆) 𝐴 is an object having the form 𝐴 =

{〈𝑥, 𝜇𝐴(𝑥), 𝜎𝐴(𝑥), 𝑣𝐴(𝑥)〉: 𝑥 ∈ 𝑋}  where 𝜇𝐴(𝑥), 𝜎𝐴(𝑥), 𝑣𝐴(𝑥)  represent the degree of membership, degree of 
indeterminacy and the degree of non-membership respectively of each element 𝑥 ∈ 𝑋 to the set 𝐴. 

A Neutrosophic set 𝐴 = {〈𝑥, 𝜇𝐴(𝑥), 𝜎𝐴(𝑥), 𝑣𝐴(𝑥)〉: 𝑥 ∈ 𝑋}  can be identified as an ordered triple 〈𝜇𝐴, 𝜎𝐴, 𝑣𝐴〉. 
Definition 2.2 [10]: 

For any two Neutrosophic sets 𝐴 = {〈𝑥, 𝜇𝐴(𝑥), 𝜎𝐴(𝑥), 𝑣𝐴(𝑥)〉: 𝑥 ∈ 𝑋}and 
𝐵 = {〈𝑥, 𝜇𝐵(𝑥), 𝜎𝐵(𝑥), 𝑣𝐵(𝑥)〉: 𝑥 ∈ 𝑋} we may have, 

1.   𝐴 ⊆ 𝐵 ⟺ 𝜇𝐴(𝑥) ≤ 𝜇𝐵(𝑥), 𝜎𝐴(𝑥)  ≤  𝜎𝐵(𝑥), 𝑣𝐴(𝑥)  ≥  𝑣𝐵 (𝑥) ∀𝑥 ⊆  𝑋  
2.   𝐴 ∩ 𝐵 =  〈𝜇𝐴(𝑥) ∧ 𝜇𝐵(𝑥), 𝜎𝐴(𝑥) ∧ 𝜎𝐵(𝑥), 𝑣𝐴(𝑥) ∨ 𝑣𝐵 (𝑥)〉  
3.   𝐴 ∪ 𝐵 =  〈𝜇𝐴(𝑥) ∨ 𝜇𝐵(𝑥), 𝜎𝐴(𝑥) ∨ 𝜎𝐵(𝑥), 𝑣𝐴(𝑥) ∧ 𝑣𝐵(𝑥)〉 
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Definition 2.3 [10]: 
A Neutrosophic topology (𝑁𝑇)  on a non-empty set  𝑋  is a family 𝜏𝑁  of Neutrosophic subsets in 𝑋  satisfies the 

following axioms: 
(𝑁𝑇1)  0𝑁, 1𝑁 ∈ 𝜏𝑁  
(𝑁𝑇2) 𝐺1  ∩ 𝐺2  ∈  𝜏𝑁  𝑓𝑜𝑟 𝑎𝑛𝑦 𝐺1, 𝐺2  ∈  𝜏𝑁  
(𝑁𝑇3) ∪ 𝐺𝑖  ∈  𝜏𝑁  ∀{𝐺𝑖 ∶ 𝑖 ∈  𝐽 }  ⊆  𝜏𝑁 

In this case the pair (𝑋, 𝜏𝑁)  is a Neutrosophic topological space (𝑁𝑇𝑆)  and any Neutrosophic set in 𝜏𝑁  is known as a 
Neutrosophic open set (𝑁𝑂𝑆) in 𝑋. A Neutrosophic set 𝐴 is a Neutrosophic Closed set (𝑁𝐶𝑆)  if and only if complement 
𝐴𝐶is a Neutrosophic open set in 𝑋. 
Here the empty set (0𝑁) and the whole set (1𝑁) may be defined as follows: 

1. 0𝑁  = {〈𝑥, (0,0,1)〉: 𝑥 ∈  𝑋}  
2. 1𝑁  = {〈𝑥, (1,1,0)〉: 𝑥 ∈  𝑋} 

Definition 2.4 [10]: 
Let (𝑋, 𝜏𝑁) be a 𝑁𝑇𝑆 and 𝐴 =  {〈𝑥, 𝜇𝐴(𝑥), 𝜎𝐴(𝑥), 𝑣𝐴(𝑥)〉: 𝑥 ∈  𝑋} be a 𝑁𝑆 in 𝑋.Then the Neutrosophic interior 

and the Neutrosophic closure of 𝐴 are defined by  
 𝑁𝑖𝑛𝑡(𝐴)  =∪ {𝐺: 𝐺 𝑖𝑠 𝑎𝑛 𝑁𝑂𝑆 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐺 ⊆ 𝐴}  
𝑁𝑐𝑙(𝐴)  =∩ {𝐾: 𝐾 𝑖𝑠 𝑎𝑛 𝑁𝐶𝑆 𝑖𝑛 𝑋 𝑎𝑛𝑑 𝐴 ⊆ 𝐾}  

Definition 2.5 [10]: 
An 𝑁𝑆 𝐴 = {〈𝑥 , 𝜇𝐴 , 𝜎𝐴, 𝑣𝐴〉} is an 𝑁𝑇𝑆 (𝑋, 𝜏𝑁  ) is said to be an  

1. Neutrosophic semi closed set (𝑁𝑆𝐶𝑆 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if 𝑁𝑖𝑛𝑡(𝑁𝑐𝑙(𝐴))  ⊆  𝐴. 
2. Neutrosophic pre closed set (𝑁𝑃𝐶𝑆 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if 𝑁𝑐𝑙(𝑁𝑖𝑛𝑡(𝐴))  ⊆  𝐴. 
3. Neutrosophic 𝛼-closed set (𝑁𝛼𝐶𝑆 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if 𝑁𝑐𝑙(𝑁𝑖𝑛𝑡(𝑁𝑐𝑙(𝐴)))  ⊆  𝐴 
4. Neutrosophic semi pre closed set (𝑁𝑆𝑃𝐶𝑆 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡)if 𝑁𝑖𝑛𝑡(𝑁𝑐𝑙(𝑁𝑖𝑛𝑡(𝐴)))  ⊆  𝐴 
5. Neutrosophic regular closed set (𝑁𝑅𝐶𝑆 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if 𝐴 =  𝑁𝑐𝑙(𝑁𝑖𝑛𝑡(𝐴)) 
6. Neutrosophic generalized closed set (𝑁𝐺𝐶𝑆 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if 𝑁𝑐𝑙(𝐴)  ⊆  𝑈 whenever  

𝐴 ⊆  𝑈 𝑎𝑛𝑑 𝑈 𝑖𝑠 𝑎𝑛 𝑁𝑂𝑆 𝑖𝑛 𝑋. 
7. Neutrosophic generalized semi closed set (𝑁𝐺𝑆𝐶𝑆 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if 𝑁𝑠𝑐𝑙(𝐴) ⊆  𝑈 𝑤ℎ𝑒𝑛𝑒𝑣𝑒𝑟  

𝐴 ⊆  𝑈 𝑎𝑛𝑑 𝑈 𝑖𝑠 𝑎𝑛 𝑁𝑂𝑆 𝑖𝑛 𝑋.  
8. Neutrosophic 𝜋 open if 𝐴 is the union of Neutrosophic regular open sets. 

Definition 2.6 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 )  is said to be Neutrosophic Continuous mapping if  𝑓−1(𝐴)  is Neutrosophic 
Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.7 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 )is said to be Neutrosophic Pre Continuous mapping if 𝑓−1(𝐴) is Neutrosophic Pre 
Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.8 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 ) is said to be Neutrosophic 𝛼 Continuous mapping if  𝑓−1(𝐴) is Neutrosophic 𝛼  
Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.9 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 ) is said to be Neutrosophic Semi Continuous mapping if  𝑓−1(𝐴) is Neutrosophic 
Semi Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.10 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 ) is said to be Neutrosophic Semi Pre Continuous mapping if  𝑓−1(𝐴)  is 
Neutrosophic Semi Pre Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
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Definition 2.11 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 )  is said to be Neutrosophic Regular Continuous mapping if  𝑓−1(𝐴)  is 
Neutrosophic Regular Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
 
Definition 2.12 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 ) is said to be Neutrosophic Generalized Semi Continuous mapping if  𝑓−1(𝐴) is 
Neutrosophic Generalized Semi Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.13 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 )  is said to be Neutrosophic Generalized Pre Continuous mapping if  𝑓−1(𝐴) is 
Neutrosophic Generalized Pre Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.14 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 ) is said to be Neutrosophic Generalized Semi Pre Continuous mapping if  𝑓−1(𝐴) 
is Neutrosophic Generalized Semi Pre Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.15 [12]: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 )  is said to be Neutrosophic Generalized 𝛼  Continuous mapping  if  𝑓−1(𝐴) is 
Neutrosophic Generalized 𝛼  Closed in (𝑋, 𝜏𝑁) for every Neutrosophic closed set 𝐴 of (𝑌, 𝜅𝑁). 
Definition 2.16 [7]: 
 An 𝑁𝑇𝑆 (𝑋, 𝜏𝑁)  is said to be an  

1. Neutrosophic 𝜋𝑃𝑎𝑇1

2

 space (𝑁𝜋𝑃 𝑎𝑇1

2

 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if every 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁) is an 𝑁𝐶𝑆 in (𝑋, 𝜏𝑁). 

2. Neutrosophic 𝜋𝑃𝑏𝑇1

2

 space (𝑁𝜋𝑃 𝑏𝑇1

2

 𝑖𝑛 𝑠ℎ𝑜𝑟𝑡) if every 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁) is an 𝑁𝐺𝐶𝑆 in (𝑋, 𝜏𝑁). 

Definition 2.17 [10]: 
An 𝑁𝐹𝑆 𝐴 is said to be an Neutrosophic 𝜋 Generalized Pre Closed Set (𝑁𝜋𝐺𝑃𝐶𝑆 inshort) if 𝑝𝑐𝑙(𝐴)  ⊆  𝑈  

whenever 𝐴 ⊆  𝑈  and 𝑈 is an 𝑁𝜋𝑂𝑆  in (𝑋, 𝜏𝑁) . The family of all 𝑁𝜋𝐺𝑃𝐶𝑆  of an 𝑁𝑇𝑆(𝑋, 𝜏𝑁)  is denoted by 
𝑁𝜋𝐺𝑃𝐶𝑆(𝑋). 

III. NEUTROSOPHIC 𝝅𝑮 PRE CONTINUOUS MAPPING 
In this section, we introduce Neutrosophic 𝜋𝐺 Pre continuous mapping and investigate some of its properties. 

Definition 3.1: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, 𝜅𝑁 ) is called Neutrosophic 𝜋 Generalized Pre Continuous (𝑁𝜋𝐺 𝑃𝑟𝑒 continuous for 
short) Mapping if 𝑓−1(𝐴) is  𝑁𝜋𝐺 Pre closed set in (𝑋, 𝜏𝑁) for every 𝑁𝐶𝑆 𝐴 𝑜𝑓 (𝑌, 𝜅𝑁) 
Example 3.2: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣} and 𝐺 = 〈𝑋, (0.5,0.4,0.4), (0.6,0.4,0.5)〉 and 
𝐾 = 〈𝑌, (0.4, .3,0.7), (0.4,0.3,0.7)〉. Then 𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and 𝜅𝑁 = {0𝑁, 𝐾, 1𝑁} respectively. 
Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.𝐾𝑐 = 〈𝑌, (0.7,0.7,0.4), (0.7,0.7,0.4)〉 is a Neutrosophic 
Closed Set in (𝑌, κN). Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.7,0.7,0.4), (0.7,0.7,0.4)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓  is 𝑁𝜋𝐺 Pre 
continuous mapping. 
Theorem 3.3: 
 Every Neutrosophic continuous mapping is Neutrosophic 𝜋 Generalized Pre Continuous (𝑁𝜋𝐺 Pre continuous for 
short) Mapping but not conversely. 
Proof: 
 Let  𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN)  be an Neutrosophic Continuous Mapping.  Let 𝐴  be an 𝑁𝐶𝑆 in (𝑌, κN)  .  Since 𝑓  is 
Neutrosophic Continuous Mapping, 𝑓−1(𝐴) is an Neutrosophic Closed Set in (𝑋, 𝜏𝑁).  Since every Neutrosophic Closed Set 
is an 𝑁𝜋𝐺𝑃𝐶𝑆, 𝑓−1(𝐴) is an 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁).  Hence 𝑓 is an 𝑁𝜋𝐺 Pre continuous mapping. 
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Example 3.4: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣} and 𝐺 = 〈𝑋, (0.2,0.3,0.5), (0.3,0.4,0.6)〉 and 
𝐾 = 〈𝑌, (0.4,0.4,0.3), (0.5,0.5,0.3)〉. Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}.  
Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣. 𝐾𝑐 = 〈𝑌, (0.3,0.6,0.4), (0.3,0.5,0.5)〉 is a Neutrosophic 
Closed Set in (𝑌, κN). Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.3,0.6,0.4), (0.3,0.5,0.5)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓  is 𝑁𝜋𝐺  Pre 
continuous mapping.  But not a Neutrosophic continuous mapping. 
Theorem 3.5: 
 Every Neutrosophic 𝛼 continuous mapping is Neutrosophic 𝜋 Generalized Pre Continuous (𝑁𝜋𝐺 Pre continuous 
for short) Mapping but not conversely. 
Proof:  
 Let  𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN) be an Neutrosophic 𝛼  Continuous Mapping.  Let 𝐴 be an 𝑁𝐶𝑆 in (𝑌, κN) .  Since 𝑓 is 
Neutrosophic  𝛼 Continuous Mapping, 𝑓−1(𝐴) is an 𝑁𝛼𝐶𝑆 in (𝑋, 𝜏𝑁).  Since every 𝑁𝛼𝐶𝑆  is an 𝑁𝜋𝐺𝑃𝐶𝑆, 𝑓−1(𝐴) is an 
𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁).  Hence 𝑓 is an 𝑁𝜋𝐺 Pre continuous mapping. 
Example 3.6: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣} and 𝐺 = 〈𝑋, (0.3,0.5,0.6), (0.4,0.4,0.6)〉 and 
𝐾 = 〈𝑌, (0.5,0.5,0.4), (0.4,0.5,0.6)〉. Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}. 
Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.𝐾𝑐 = 〈𝑌, (0.4,0.5,0.5), (0.6,0.5,0.4)〉 is a Neutrosophic 
Closed Set in (𝑌, κN). Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.4,0.5,0.5), (0.6,0.5,0.4)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓  is 𝑁𝜋𝐺  Pre 
continuous mapping.  But not a Neutrosophic 𝛼 continuous mapping. 
Theorem 3.7: 
 Every Neutrosophic Generalized continuous mapping is Neutrosophic 𝜋  Generalized Pre Continuous (𝑁𝜋𝐺  Pre 
continuous for short) Mapping but not conversely. 
Proof:  
 Let  𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN) be an Neutrosophic Generalized Continuous Mapping.  Let 𝐴 be an 𝑁𝐶𝑆 in (𝑌, κN) .  
Since 𝑓  is Neutrosophic Generalized Continuous Mapping, 𝑓−1(𝐴)  is an 𝑁𝐺𝐶𝑆  in (𝑋, 𝜏𝑁) .  Since every 𝑁𝐺𝐶𝑆   is an 
𝑁𝜋𝐺𝑃𝐶𝑆, 𝑓−1(𝐴) is an 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁).  Hence 𝑓 is an 𝑁𝜋𝐺  Pre continuous mapping. 
Example 3.8: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣} and 𝐺 = 〈𝑋, (0.3,0.6,0.6), (0.4,0.6,0.5)〉 and 
𝐾 = 〈𝑌, (0.8,0.7,0.2), (0.6,0.7,0.3)〉. Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}. 
Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.𝐾𝑐 = 〈𝑌, (0.2,0.3,0.8), (0.3,0.3,0.6)〉 is a Neutrosophic 
Closed Set in (𝑌, κN). Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.2,0.3,0.8), (0.3,0.3,0.6)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓  is 𝑁𝜋𝐺  Pre 
continuous mapping.  But not a Neutrosophic Generalized continuous mapping.  
Theorem 3.9: 
 Every Neutrosophic Regular continuous mapping is Neutrosophic 𝜋  Generalized Pre Continuous ( 𝑁𝜋𝐺  Pre 
continuous for short) Mapping but not conversely. 
Proof: 
 Let  𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN) be a Neutrosophic Regular Continuous Mapping.  Let 𝐴 be an 𝑁𝐶𝑆 in (𝑌, κN).  Since 𝑓 is 
Neutrosophic Regular Continuous Mapping, 𝑓−1(𝐴) is an 𝑁𝑅𝐶𝑆 in (𝑋, 𝜏𝑁).  Since every 𝑁𝑅𝐶𝑆  is an 𝑁𝜋𝐺𝑃𝐶𝑆, 𝑓−1(𝐴) is 
an 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁).  Hence 𝑓 is an 𝑁𝜋𝐺 Pre continuous mapping. 
Example 3.10: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣}  and 𝐺 = 〈𝑋, (0.2,0.4,0.6), (0.3,0.7,0.5)〉  and 𝐾 = 〈𝑌, (0.3,0.7,0.2), (0.5,0.8,0.3)〉 . 
Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN  = {0𝑁, 𝐾, 1𝑁}. Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣. 
𝐾𝑐 = 〈𝑌, (0.2,0.3,0.3), (0.3,0.2,0.5)〉  is a Neutrosophic Closed Set in (𝑌, κN) . Then 𝑓−1(𝐾𝑐) =

 〈𝑋, (0.2,0.3,0.3), (0.3,0.2,0.5)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁) . Hence 𝑓  is 𝑁𝜋𝐺 Pre continuous mapping.  But not a 
Neutrosophic Regular continuous mapping. 
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Theorem 3.11: 
 Every Neutrosophic Pre continuous mapping is Neutrosophic 𝜋 Generalized Pre Continuous (𝑁𝜋𝐺 Pre continuous 
for short) Mapping but not conversely. 
Proof: 
 Let  𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN) be a Neutrosophic Pre Continuous Mapping.  Let 𝐴 be an 𝑁𝐶𝑆 in (𝑌, κN).  Since 𝑓 is 
Neutrosophic Pre Continuous Mapping, 𝑓−1(𝐴) is an 𝑁𝑃𝐶𝑆 in (𝑋, 𝜏𝑁).  Since every 𝑁𝑃𝐶𝑆  is an 𝑁𝜋𝐺𝑃𝐶𝑆, 𝑓−1(𝐴) is an 
𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁).  Hence 𝑓 is an 𝑁𝜋𝐺 Pre continuous mapping. 
Example 3.12: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣}  and 𝐺 = 〈𝑋, (0.3,0.4,0.5), (0.7,0.6,0.8)〉  and 𝐾 = 〈𝑌, (0.3,0.3,0.7), (0.4,0.2,0.8)〉 . 
Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}. Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣. 
𝐾𝑐 = 〈𝑌, (0.7,0.7,0.3), (0.8,0.8,0.4)〉 is a Neutrosophic Closed Set in (𝑌, κN). 
Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.7,0.7,0.3), (0.8,0.8,0.4)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓 is 𝑁𝜋𝐺 Pre continuous mapping. But 
not a Neutrosophic Pre continuous mapping. 
Theorem 3.13: 
 Every Neutrosophic 𝛼 Generalized continuous mapping is Neutrosophic 𝜋 Generalized Pre Continuous (𝑁𝜋𝐺 Pre 
continuous for short) Mapping but not conversely. 
Proof:  
 Let  𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN) be an Neutrosophic 𝛼 Generalized Continuous Mapping.      Let 𝐴 be an 𝑁𝐶𝑆 in (𝑌, κN) .  
Since 𝑓 is Neutrosophic  𝛼 Generalized Continuous Mapping, 𝑓−1(𝐴) is an 𝑁𝛼𝐺𝐶𝑆 in (𝑋, 𝜏𝑁).  Since every 𝑁𝛼𝐺𝐶𝑆  is an 
𝑁𝜋𝐺𝑃𝐶𝑆, 𝑓−1(𝐴) is an 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁).  Hence 𝑓 is an 𝑁𝜋𝐺 Pre continuous mapping. 
Example 3.14: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣}  and 𝐺 = 〈𝑋, (0.4,0.3,0.4), (0.3,0.6,0.4)〉  and 𝐾 = 〈𝑌, (0.8,0.7,0.3), (0.4,0.5,0.2)〉 . 
Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}. 
Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.𝐾𝑐 = 〈𝑌, (0.3,0.3,0.8), (0.2,0.5,0.4)〉 is a Neutrosophic 
Closed Set in (𝑌, κN) .Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.3,0.3,0.8), (0.2,0.5,0.4)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁) . Hence 𝑓  is 𝑁𝜋𝐺  Pre 
continuous mapping.  But not a Neutrosophic 𝛼 Generalized continuous mapping. 
Preposition 3.15: 
 Neutrosophic Semi continuous mapping and Neutrosophic 𝜋 Generalized Pre Continuous (𝑁𝜋𝐺 Pre continuous for 
short) Mapping are independent  
Example 3.16: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣}  and 𝐺1 = 〈𝑋, (0.2,0.2,0.8), (0.3,0.4,0.5)〉 , 𝐺2 = 〈𝑋, (0.4,0.6,0.4), (0.3,0.5,0.4)〉 
and 𝐾 = 〈𝑌, (0.4,0.7,0.3), (0.4,0.6,0.3)〉. Then  𝜏𝑁 = {0𝑁, 𝐺1, 𝐺2, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁} respectively.   
Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN ), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.𝐾𝑐 = 〈𝑌, (0.3,0.3,0.4), (0.3,0.4,0.4)〉 is a Neutrosophic 
Closed Set in (𝑌, κN). Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.3,0.3,0.4), (0.3,0.4,0.4)〉 is a Neutrosophic Semi Closed Set in (𝑋, 𝜏𝑁). 
Hence 𝑓 is Neutrosophic Semi continuous mapping.  But not 𝑁𝜋𝐺 Pre continuous mapping. 
Example 3.17: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣}  and 𝐺 = 〈𝑋, (0.3,0.4,0.6), (0.6,0.4,0.3)〉  and 𝐾 = 〈𝑌, (0.2,0.4,0.6), (0.3,0.4,0.3)〉 . 
Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}. Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.  
𝐾𝑐 = 〈𝑌, (0.6,0.6,0.2), (0.3,0.6,0.3)〉 is a Neutrosophic Closed Set in (𝑌, κN).  
Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.6,0.6,0.2), (0.3,0.6,0.3)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓 is 𝑁𝜋𝐺 Pre continuous mapping.  But 
not a Neutrosophic Semi continuous mapping. 
Preposition 3.18: 
 Neutrosophic Generalized Semi continuous mapping and Neutrosophic 𝜋 Generalized Pre Continuous (𝑁𝜋𝐺 Pre 
continuous for short) Mapping are independent  
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Example 3.19: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣} and 𝐺1 = 〈𝑋, (0.3,0.4,0.8), (0.3,0.5,0.6)〉 , 𝐺2 = 〈𝑋, (0.5,0.6,0.5), (0.3,0.5,0.4)〉 and 
𝐾 = 〈𝑌, (0.6,0.6,0.4), (0.6,0.5,0.3)〉. Then  𝜏𝑁 = {0𝑁, 𝐺1, 𝐺2, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}. Define a mapping 𝑓: (𝑋, 𝜏𝑁) →

(𝑌, κN), 𝑓(𝑎) = 𝑢  and  𝑓(𝑏) = 𝑣 . 𝐾𝑐 = 〈𝑌, (0.4,0.4,0.6), (0.3,0.5,0.6)〉  is a Neutrosophic Closed Set in (𝑌, κN) . Then 
𝑓−1(𝐾𝑐) =  〈𝑋, (0.4,0.4,0.6), (0.3,0.5,0.6)〉 is Neutrosophic Generalized Semi Closed set  in (𝑋, 𝜏𝑁) . Hence 𝑓  is 
Neutrosophic Generalized Semi continuous mapping.  But not a 𝑁𝜋𝐺 Pre continuous mapping. 
Example 3.20: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌{𝑢, 𝑣} and 𝐺 = 〈𝑋, (0.7,0.5,0.1), (0.6,0.5,0.2)〉 and𝐾 = 〈𝑌, (0.6,0.5,0.6), (0.5,0.5,0.4)〉.  
Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}.Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.  
𝐾𝑐 = 〈𝑌, (0.6,0.5,0.6), (0.4,0.5,0.5)〉 is a Neutrosophic Closed Set in (𝑌, 𝜎).  
Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.6,0.5,0.6), (0.4,0.5,0.5)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓 is 𝑁𝜋𝐺 Pre continuous mapping.  But 
not a Neutrosophic Generalized Semi continuous mapping. 

IV. NEUTROSOPHIC 𝝅𝑮 PRE IRRESOLUTE MAPPING 
In this section, we introduce Neutrosophic 𝜋𝐺 Pre irresolute mapping and investigate some of its properties. 

DEFINITION 4.1: 
 A mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN) is called Neutrosophic 𝜋 Generalized Pre irresolute (𝑁𝜋𝐺 𝑃𝑟𝑒 irresolute for short) 
Mapping if 𝑓−1(𝐴) is  𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁) for every 𝑁𝜋𝐺𝑃𝐶𝑆  A of (𝑌, κN). 
EXAMPLE 4.2: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣}  and 𝐺 = 〈𝑋, (0.2,0.5,0.2), (0.2,0.5,0.3)〉  and 𝐾 = 〈𝑌, (0.1,0.5,0.4), (0.2,0.5,0.7)〉 . 
Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁}. Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) = 𝑣.  
𝐾𝑐 = 〈𝑌, (0.4,0.5,0.1), (0.7,0.5,0.2)〉 is a Neutrosophic 𝜋𝐺𝑃 Closed Set in (𝑌, κN).  
Then 𝑓−1(𝐾𝑐) =  〈𝑋, (0.4,0.5,0.1), (0.7,0.5,0.2)〉 is a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓 is 𝑁𝜋𝐺 Pre irresolute mapping. 
THEOREM 4.3: 
 If 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN)  is a 𝑁𝜋𝐺𝑃 Pre irresolute mapping then 𝑓  is a 𝑁𝜋𝐺  Pre continuous mapping but not 
conversely. 
Proof: 
 Let 𝑓 is a 𝑁𝜋𝐺  Pre irresolute mapping, Let 𝐴 be any 𝑁𝐶𝑆 in (𝑌, κN). Then 𝐴 is 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑌, κN).𝑓−1(𝐴) is a 
𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). Hence 𝑓 is a 𝑁𝜋𝐺 Pre continuous mapping. 
EXAMPLE 4.4: 
 Let 𝑋 = {𝑎, 𝑏}, 𝑌 = {𝑢, 𝑣}  and 𝐺 = 〈𝑋, (0.4,0.3,0.4), (0.5,0.4,0.5)〉  and 𝐾 = 〈𝑌, (0.6,0.3,0.2), (0.5,0.4,0.6)〉 . 
Then  𝜏𝑁 = {0𝑁, 𝐺, 1𝑁} and κN = {0𝑁, 𝐾, 1𝑁} respectively. Define a mapping 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN), 𝑓(𝑎) = 𝑢 and 𝑓(𝑏) =

𝑣 . Then 𝑓 is a 𝑁𝜋𝐺 Pre continuous mapping since for a closed set 𝐾𝑐 = 〈𝑌, (0.2,0.7,0.6), (0.6,0.6,0.5)〉  in (𝑌, κN), its 
inverse image 𝑓−1(𝐾𝑐) = 〈𝑋, (0.2,0.7,0.6), (0.6,0.6,0.5)〉  is 𝑁𝜋𝐺𝑃𝐶𝑆  in (𝑋, 𝜏𝑁) .  But 𝑓  is not Neutrosophic 𝜋𝐺  Pre 
irresolute mapping. For the Neutrosophic set 𝐴 = 〈𝑌, (0.4,0.3,0.4), (0.5,0.4,0.5)〉 is 𝑁𝜋𝐺𝑃𝐶𝑆  in (𝑌, κN ) but 𝑓−1(𝐴) is 
not a 𝑁𝜋𝐺𝑃𝐶𝑆 in (𝑋, 𝜏𝑁). 
THEOREM 4.5: 
 Let 𝑓: (𝑋, 𝜏𝑁) → (𝑌, κN)  is a 𝑁𝜋𝐺 Pre irresolute mapping.  If (𝑋, 𝜏𝑁)  is a 𝑁𝜋𝑃 𝑎𝑇1

2

  space.  Then 𝑓  is a 

Neutrosophic continuous mapping. 
Proof: 
 Let 𝑓  is a 𝑁𝜋𝐺  Pre irresolute mapping.  Let 𝐴  be any Neutrosophic Closed Set in (𝑌, κN).  Since 𝑓  is irresolute 
𝑓−1(𝐴)  is 𝑁𝜋𝐺𝑃  Closed Set in (𝑥, 𝜏𝑁). Since (𝑋, 𝜏𝑁) is 𝑁𝜋𝑃 𝑎𝑇1

2

 space. 𝑓−1(𝐴)  is Neutrosophic Closed set in (𝑋, 𝜏𝑁). 

Hence 𝑓 is Neutrosophic Continuous mapping. 
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