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Abstract 

Fuzzy sets and their various generalizations, especially neutrosophic and multineutrosophic sets, have had an 

essential imprint in other scientific, engineering, and applied fields. This came from the characteristics of 

membership functions that determine the extent to which members belong to their sets, which is an important 

criterion. Hence, the idea of building the optimal membership function for fuzzy set using the arithmetic mean, 

we called this set by partner sets of a neutrosophic set of 𝑛-type. 

Keywords: Fuzzy set; Neutrosophic set; partner set; multineutrosophic set; type-2 fuzzy set; type-n fuzzy set; 

partner cardinality set; partner cardinality topology; quasi-coincident; sticky set; packing set. 

 

1. Introduction 

The first to put the imprint of the fuzzy sets is Zadeh in his tagged research [5], fuzzy sets, inform and control in 

1965. In the year 1975, Zadeh [6] introduced the second type of fuzzy sets and named it type-2 fuzzy sets. In 

2002, Mendel and John [4] generalized the type-2 to 𝑛-times. It should be noted that Salama [1] generalized the 

fuzzy sets in 2012 identified by Cadeh in the space 𝑋 × 𝐼 × 𝐼 × 𝐼 with certain conditions and named them the 

neutrosophic topological space. Salama and some researchers also dealt with these sets and developed them at 

level space 𝑃(𝑋) × 𝑃(𝑋) × 𝑃(𝑋), and for more information you can refer to the book “Neutrosophic Crisp Set 

Theory” authored by Salama and Smarandache [2]. Then the researchers Ahmed, Said, Luay [3] came to 

generalize the neutrosophic crisp sets over 3n-times, i.e., in the space 𝑃(𝑋) … × 𝑃(𝑋) 3n-times, and binary 

operations have also been placed on these sets. Imran et al. [7] gave fresh insights into the concept of 

neutrosophic generalized semi generalized closed sets.  Luay and Mustafa [9] also put a new sets imprint in the 

family of neutrosophic crisp sets that are defined in the space 𝑃(𝑋) × 𝑃(𝑋) × 𝑃(𝑋) 𝑛-times and with certain 

conditions with the placement of binary operations on them and they have been called “Axial Set Theory”. The 

important concept in our work is multineutrosophic set introduced by Smarandache in [10]. In this research, we 

will put an ideal solution to many questions and problems, especially engineering, which we think is an optimal 

solution for it, which talks about the process of choosing the priority of the membership function and what are its 

conditions and features that can be chosen.  

 

Definition 1.1 [12] 

Let 𝑋 be nonempty universal set and 𝐴 be any nonempty subset of 𝑋. Then {< 𝑥, 𝑇, 𝐼, 𝐹 >: 𝑥 ∈ 𝑋} is called 

neutrosophic set and denoted briefly by 𝐴 if 𝑇, 𝐼, 𝐹: 𝑋 → [0,1] are degree of truth, indeterminacy, falsehood 

memberships of 𝑥 corresponding with the subset 𝐴, respectively. It is clear that  

0 ≤ inf 𝑇 + inf 𝐼 + inf 𝐹 ≤ sup 𝑇 + sup 𝐼 + sup 𝐹 ≤ 3. 
Moreover, if the values of 𝑇, 𝐼, 𝐹 are numbers from [0,1], then all of them have single-valued neutrosophic set 

(SVNS). 
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 Definition 1.2 [10] 

Let 𝑋 be universal set and 𝑀 be any nonempty subset of 𝑋. Then {< 𝑥, 𝑇1, … , 𝑇𝑟 , 𝐼1, … , 𝐼𝑠 , 𝐹1, … , 𝐹𝑡 >: 𝑥 ∈ 𝑋} is 

called multineutrosophic set and denoted briefly by 𝑀 if  𝑇1, … , 𝑇𝑟: 𝑋 → [0,1] are the degree of truth membership 

functions of 𝑥 corresponding with the subset 𝑀, 𝐼1 … , 𝐼𝑠: 𝑋 → [0,1] are the degree of indeterminacy membership 

functions of 𝑥 corresponding with the subset 𝑀, and 𝐹1, … , 𝐹𝑡: 𝑋 → [0,1] are the degree of falsehood 

membership functions of 𝑥 corresponding with the subset 𝑀 where 𝑟 + 𝑠 + 𝑡 = 𝑛. It is obvious that  

0 ≤ ∑ inf 𝑇𝑖

𝑟

𝑖=1

+ ∑ inf 𝐼𝑗

𝑠

𝑗=1

+ ∑ inf 𝐹𝑘

𝑡

𝑘=1

≤ ∑ sup 𝑇𝑖

𝑟

𝑖=1

+ ∑ sup 𝐼𝑗

𝑠

𝑗=1

+ ∑ sup 𝐹𝑘

𝑡

𝑘=1

≤ 𝑛. 

 

Definition 1.3 

Let ∧𝑁 ,∧𝐹 be the neutrosophic intersection and t-norm, respectively. Moreover, let ∨𝑁 ,∨𝐹 be the neutrosophic 

union and t-conorm, respectively. Let 𝑀1, 𝑀2be multineutrosophic sets with same (𝑟, 𝑠, 𝑡)-form in 𝑋 where 𝑀1 =
{< 𝑥, 𝑇1, … , 𝑇𝑟 , 𝐼1, … , 𝐼𝑠 , 𝐹1, … , 𝐹𝑡 >: 𝑥 ∈ 𝑋} and  𝑀2 = {< 𝑥, 𝑇1

′, … , 𝑇𝑟
′, 𝐼1

′ , … , 𝐼𝑠
′ , 𝐹1

′, … , 𝐹𝑡
′ >: 𝑥 ∈ 𝑋}. Then 

(i) The multineutrosophic intersection 

𝑀1 ∧𝑁 𝑀2 = {< 𝑥, 𝑇1 ∧𝐹 𝑇1
′, … , 𝑇𝑟 ∧𝐹 𝑇𝑟

′, 𝐼1 ∨𝐹 𝐼1
′ , … , 𝐼𝑠 ∨𝐹 𝐼𝑠

′ , 𝐹1 ∨𝐹 𝐹1
′, … , 𝐹𝑡 ∨𝐹 𝐹𝑡

′ >: 𝑥 ∈ 𝑋} 

(ii) The multineutrosophic union 

𝑀1 ∨𝑁 𝑀2 = {< 𝑥, 𝑇1 ∨𝐹 𝑇1
′, … , 𝑇𝑟 ∨𝐹 𝑇𝑟

′, 𝐼1 ∧𝐹 𝐼1
′ , … , 𝐼𝑠 ∧𝐹 𝐼𝑠

′ , 𝐹1 ∧𝐹 𝐹1
′, … , 𝐹𝑡 ∧𝐹 𝐹𝑡

′ >: 𝑥 ∈ 𝑋} 

 

2. The partner set of multineutrosophic set 

Definition 2.1 

Let 𝑋 be the non-empty universal set and let 𝑀𝑛 = {< 𝑥, 𝑇1, … , 𝑇𝑟 , 𝐼1, … , 𝐼𝑠 , 𝐹1, … , 𝐹𝑡 >: 𝑥 ∈ 𝑋, 𝑟 + 𝑠 + 𝑡 = 𝑛} be 

a multineutrosphic set in 𝑋. The fuzzy set 𝑀𝑛 is called a partner set to the multineutrosophic set 𝑀𝑛 = {<
𝑥, 𝑇1, … , 𝑇𝑟 , 𝐼1, … , 𝐼𝑠 , 𝐹1, … , 𝐹𝑡 >: 𝑥 ∈ 𝑋, 𝑟 + 𝑠 + 𝑡 = 𝑛} and it has the following form 

𝑀𝑛 = {〈𝑥, 𝑓𝑀𝑛
(𝑥)〉: 𝑥 ∈ 𝑋} 

where 

𝑓𝑀𝑛
(𝑥) =

1

𝑛
(∑ 𝑇𝑖

𝑟

𝑖=1

+ ∑ 𝐼𝑗

𝑠

𝑗=1

+ ∑ 𝐹𝑘

𝑡

𝑘=1

) , ∀𝑥 ∈ 𝑋. 

In other words, the membership function of 𝑀𝑛 is the mean or arithmetic mean (the sum of all 𝑇𝑖 , 1 ≤
𝑖 ≤ 𝑟, 𝐼𝑗 , 1 ≤ 𝑗 ≤ 𝑠 and all 𝐹𝑘, 1 ≤ 𝑘 ≤ 𝑡 divided by 𝑛). Here, we can take the mean (weighted mean, root mean 

square, cubic mean, geometric mean, weighted geometric mean, harmonic mean, weighted harmonic mean, 

generalized or power mean) or any tendency measure required to compare the scientific problems for 𝑇, 𝐼 and 𝐹.  

When we talk about the membership function and its specifications and which one is safer to choose, 

many scholars focus on these features of this function because it is considered a standard measure of the degree 

of belonging. We note that MATLAB has been fed with various forms of these functions. However, the question 

remains: Is any membership function safer determining the degree of belonging? Is it equivalent to the 

multineutrosophic with its partner? [11] 

It is well known that to get an optimal solution for any linear programming problem using the direct 

simplex algorithm should be processed to be in standard form, the simplex method for solving an LP problem 

requires the problem to be expressed in the standard form. But not all LP problems appear in the standard form. 

In many cases, some of the constraints are expressed as inequalities rather than equations: 

 

Definition 2.2 

Let 𝑋 be a non-empty universal set. For any multineutrosophic sets 𝐴𝑛 and 𝐵𝑚, we defined the union and 

intersection of them concerning partners 𝐴𝑛, 𝐵𝑚. 

 

1- 𝐴𝑛 ∩ 𝐵𝑚 = {〈𝑥, 𝑓𝐴𝑛
(𝑥) ∧𝐹 𝑓𝐵𝑚

(𝑥)〉, 𝑥 ∈ 𝑋}. 

2- 𝐴𝑛 ∪ 𝐵𝑚 = {〈𝑥, 𝑓𝐴𝑛
(𝑥) ∨𝐹 𝑓𝐵𝑚

(𝑥)〉, 𝑥 ∈ 𝑋}. 
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Example 2.3 

Let 𝑋 = {1,2,3,4}, be a set and 𝐴 = {1,2}, 𝐵 = {3,4} be subsets of  𝑋. Assume that 𝑇1(𝑥) =
1

𝑥
, 𝑇2(𝑥) =

1

1+𝑥
, 𝐼1(𝑥) = |𝑇1(𝑥) − 𝑇2(𝑥)|, 𝐹1(𝑥) = max{0, 𝑇1(𝑥) + 𝑇2(𝑥) − 1}. Let us suppose that the multineutrosophic 

sets 𝐴3and 𝐵4 are given as the following: 

 

𝐴3 = {〈𝑥, 𝑇1(𝑥), 𝐼1(𝑥), 𝐹1(𝑥)〉: 𝑥 ∈ 𝑋}, 𝐵4 = {〈𝑥, 𝑇1(𝑥), 𝑇2(𝑥), 𝐼1(𝑥), 𝐹1(𝑥)〉: 𝑥 ∈ 𝑋}. 
 

Then the table below shows the process of union and intersection between their partners. 

 

𝑥 1 2 3 
4 

𝑓𝐴3
(𝑥) 0.67 0.28 0.28 

0.283 

𝑓𝐵4
(𝑥) 0.63 0.38 0.40 

0.413 

𝐴3 ∩ 𝐵4 0.63 0.28 0.28 
0.283 

𝐴3 ∪ 𝐵4 0.67 0.38 0.40 
0.413 

 

 

 

In general, we assign each multineutrosophic set with different membership function. 

 

Definition 2.4 

 

Let 𝑋 be any non-empty set. Then  

(i) The 𝜶-cut of the partner 𝐴𝑛 for a multineutrosophic set  𝐴𝑛 is  

𝐴𝑛,𝛼 = {𝑥 ∈ 𝑋:   𝑓𝐴𝑛
(𝑥) ≥ 𝛼} 

and the set of all 𝜶-levels of 𝐴𝑛 is 

Λ(𝐴𝑛,𝛼) = {𝛼; 𝑓𝐴𝑛
(𝑥) = 𝛼 for some 𝑥 ∈ 𝑋} 

(ii) The plinth of 𝐴𝑛 is given as 

𝑃(𝐴𝑛) = inf
𝑥∈𝑋

𝑓𝐴𝑛
(𝑥) 

(iii) The height of 𝐴𝑛 is given as 

ℎ(𝐴𝑛) = sup
𝑥∈𝑋

𝑓𝐴𝑛
(𝑥) 

(iv) A partner set 𝐴𝑛 is called norm if ℎ(𝐴𝑛) = 1, and subnormal if ℎ(𝐴𝑛) < 1. 

(v) The cardinality of 𝐴𝑛 is given as 

|𝐴𝑛| = ∑ 𝑓𝐴𝑛
(𝑥)

𝑥∈𝑋

, 

(vi) The relative cardinality of 𝐴𝑛 is given as  

‖𝐴𝑛‖ =
|𝐴𝑛|

|𝑋|
 

(vii) The partner cardinality set of multineutrosophic set 𝐴𝑛 is given 

𝑃𝛼(𝐴𝑛) = {〈|𝐴𝑛,𝛼|, 𝛼〉, 𝛼 ∈ Λ(𝐴𝑛,𝛼)} 

 

The collection of all partner cardinality sets of multineutrosophic 𝐴𝑛, for each natural number 𝑛 is of the form  

𝑃𝛼(𝑋) = {𝑃𝛼(𝐴𝑛): for each mutlineutrosophic set 𝐴𝑛 and natural number 𝑛} 

 

Example 2.5 

Under condition example 2.3, we will find 𝐴3,𝛼 under Λ(𝐴3,𝛼) = {0.28,0.283, 0.67} as the following: 

𝐴3,0.28 = {𝑥 ∈ 𝑋:   𝑓𝐴3
(𝑥) ≥ 0.28} = {1,2,3,4} = 𝑋 ⟹ |𝐴3,0.28| = |𝑋| = 4 

𝐴3,0.283 = {𝑥 ∈ 𝑋:   𝑓𝐴3
(𝑥) ≥ 0.283} = {1,4} = 𝐴 ⟹ |𝐴3,0.283| = 2 

𝐴3,0.67 = {𝑥 ∈ 𝑋:   𝑓𝐴3
(𝑥) ≥ 0.67} = {1} ⟹ |𝐴3,0.67| = |{1}| = 1 

https://doi.org/10.54216/IJNS.240101


International Journal of Neutrosophic Science (IJNS)                                           Vol. 24, No. 01, PP. 08-13, 2024 

11 
Doi: https://doi.org/10.54216/IJNS.240101   
Received: August 01, 2023 Revised: November 29, 2023 Accepted: March 02, 2024 

Then  

𝑃𝛼(𝐴3) = {〈|𝐴3,𝛼|, 𝛼〉, 𝛼 ∈ Λ(𝐴3,𝛼)} = {〈|𝐴3,0.28|, 0.28〉, 〈|𝐴3,0.283|, 0.283〉, 〈|𝐴3,0.67|, 0.67〉 }

= {〈4,0.28〉, 〈2,0.283〉, 〈1,0.67〉} 

we will find 𝐵4,𝛼 under Λ(𝐵4,𝛼) = {0.38,0.40,0.413, 0.63} as the following: 

𝐵4,0.38 = {𝑥 ∈ 𝑋:   𝑓𝐵4
(𝑥) ≥ 0.38} = {1,2,3,4} = 𝑋 ⟹ |𝐵4,0.38| = |𝑋| = 4 

𝐵4,0.40 = {𝑥 ∈ 𝑋:   𝑓𝐵4
(𝑥) ≥ 0.40} = {1,3,4} ⟹ |𝐵4,0.40| = 3 

𝐵4,0.413 = {𝑥 ∈ 𝑋:   𝑓𝐵4
(𝑥) ≥ 0.413} = {1,4} ⟹ |𝐵4,0.413| = 2 

𝐵4,0.63 = {𝑥 ∈ 𝑋:   𝑓𝐵4
(𝑥) ≥ 0.63} = {1} ⟹ |𝐵4,0.63| = 1 

𝑃𝛼(𝐵4) = {〈|𝐵4,𝛼|, 𝛼〉, 𝛼 ∈ Λ(𝐵4,𝛼)} = {〈|𝐵4,0.38|, 0.38〉, 〈|𝐵4,0.40|, 0.40〉, 〈|𝐵4,0.413|, 0.413〉, 〈|𝐵4,0.63|, 0.63〉 }

= {〈4,0.38〉, 〈3,0.40〉, 〈2,0.413〉, 〈1,0.63〉} 

 

Remark 2.6 

From the above definition (i), we can conclude the following for any 0 < 𝛼1 < 𝛼2 < 1 and 𝑛 ≥ 𝑚, whenever 

𝑛, 𝑚 ∈ ℕ 

𝐴𝑛,𝛼2
⊆ 𝐴𝑚,𝛼1

, 𝐴𝑛,𝛼2
∩ 𝐴𝑚,𝛼1

= 𝐴𝑛,𝛼2
, and 𝐴𝑛,𝛼2

∪ 𝐴𝑚,𝛼1
= 𝐴𝑚,𝛼1

 

Definition 2.7 

The subcollection 𝜏𝑝.𝑐. of 𝑃𝛼(𝑋) is called partner cardinality topology if it satisfies the following: 

(i) 𝑂𝑝.𝑐., 1𝑝.𝑐. ∈ 𝜏𝑝.𝑐. where  

𝑂𝑝.𝑐. = {< 𝑘, 0 >: ∀𝑘 ∈ {1,2, … , |𝑋|}}, 1𝑝.𝑐. = {< 𝑘, 1 >: ∀𝑘 ∈ {1,2, … , |𝑋|}}. 

(ii) For any 𝑃𝛼(𝐴𝑛), 𝑃𝛼(𝐵𝑚) ∈ 𝜏𝑝.𝑐., then there exists a non-zero 𝑃𝛼(𝐶𝑘) ∈ 𝜏𝑝.𝑐. such that  

[𝑃𝛼(𝐴𝑛) ∧ 𝑃𝛼(𝐵𝑚)] 𝓆 𝑃𝛼(𝐶𝑘) 

The symbol 𝓆 means quasi-coincident. 

(iii) For any index Γ,  𝑃𝛼 (𝐴𝑛𝛾
) ∈ 𝜏𝑝.𝑐., ∀𝛾 ∈ Γ, then there exists a non-zero 𝑃𝛼(𝐶𝑘) ∈ 𝜏𝑝.𝑐. such that 

⋁ 𝑃𝛼 (𝐴𝑛𝛾
)

𝛾∈Γ

 𝓆 𝑃𝛼(𝐶𝑘) 

 

Remark 2.8 

(i) Each 𝑃𝛼(𝐴𝑛) ∈ 𝜏𝑝.𝑐. is called  𝑷𝜶-open set and its complement is 𝑷𝜶-closed set.  

(ii) From example 2.4, we have  𝜏𝑝.𝑐. = {𝑂𝑝.𝑐., 1𝑝.𝑐., 𝑃𝛼(𝐴3), 𝑃𝛼(𝐵4)} is partner cardinality topology. In   

              general, and by this definition, it turns out that it is fuzzy topology.  

(iii) The indiscrete partner cardinality topology is {𝑂𝑝.𝑐., 1𝑝.𝑐. } and the discrete partner cardinality topology 

is denoted by 𝑃𝑣𝛼(𝑋) with the standard intersection and standard union. 

 

Definition 2.9 

(i) A sticky set for 𝑃𝛼(𝐶𝑛) is given as  

𝑆(𝑃𝛼(𝐶𝑛)) = {
∧𝐹 {𝑃𝛼(𝐹𝑚) is Pα − closed:∧𝐹 𝑃𝛼(𝐹𝑚) 𝓆 𝑃𝛼(𝐶𝑛)}

𝑂𝑝.𝑐.,       otherwise
 

(ii) We called the partner cardinality set 𝑃𝛼(𝐶𝑛) is 𝑃𝛼-dense if 𝑆(𝑃𝛼(𝐶𝑛)) = 1𝑝.𝑐.. 

 

Remark 2.10 

By the above definition, it is not necessary that 𝑆(1𝑝.𝑐.) = 1𝑝.𝑐. and 𝑆(𝑂𝑝.𝑐.) = 𝑂𝑝.𝑐. as the following example. 

 

Example 2.11 

Let 𝑋 = {1,2,3,4} and 𝜏𝑝.𝑐. = {𝑂𝑝.𝑐., 1𝑝.𝑐., 𝑃𝛼(𝐴4), 𝑃𝛼(𝐵4)} where 

𝑃𝛼(𝐴4) = {< 1,0.84 >, < 2,0.8025 >, < 3,0.7975 >, < 4,0.775 >} 

1𝑝.𝑐. − 𝑃𝛼(𝐴4) = {< 1,0.16 >, < 2,0.1975 >, < 3,0.2025 >, < 4,0.225 >} 

𝑃𝛼(𝐵4) = {< 1,0.8275 >, < 2,0.815 >, < 3,0.8075 >, < 4,0.7425 >} 

1𝑝.𝑐. − 𝑃𝛼(𝐵4) = {< 1,0.1725 >, < 2,0.185 >, < 3,0.1925 >, < 4,0.2575 >} 

Then 𝑆(𝑂𝑝.𝑐.) = 𝑂𝑝.𝑐., 𝑆(1𝑝.𝑐.) = 𝑂𝑝.𝑐., 𝑆 (1𝑝.𝑐. − 𝑃𝑎(𝐴4)) = 1𝑝.𝑐., 𝑆(𝑃𝑎(𝐴4)) = 1𝑝.𝑐. − 𝑃𝑎(𝐵4),  

𝑆(𝑃𝑎(𝐵4)) = 1𝑝.𝑐. − 𝑃𝑎(𝐴4), and   𝑆 (1𝑝.𝑐. − 𝑃𝑎(𝐵4)) = 1𝑝.𝑐..  

 

Remark 2.10 

(i) The intersection of two quasi 𝑃𝛼-dense is quasi is 𝑃𝛼-dense because if we take 𝑆(𝑃𝛼(𝐴𝑛)) =
𝑆(𝑃𝛼(𝐵𝑚)) = 1𝑝.𝑐. with 𝑆(𝑃𝛼(𝐴𝑛) ∧𝐹 𝑃𝛼(𝐵𝑚)) ≠ 1𝑝.𝑐., then there exists 𝑃𝑘

𝛼 ∉ 𝑆(𝑃𝛼(𝐴𝑛) ∧𝐹 𝑃𝛼(𝐵𝑚)and 𝑃𝛼-closed 
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𝑃𝛼(𝐹𝑛) such that 𝑃𝑘
𝛼 ∈ 𝑃𝛼(𝐹𝑛) and 𝑃𝛼(𝐹𝑛) 𝓆 (𝑃𝛼(𝐴𝑛) ∧𝐹 𝑃𝛼(𝐵𝑚)) ⇒  𝑃𝛼(𝐹𝑛) 𝓆 𝑃𝛼(𝐴𝑛) ⇒ 𝑃𝑘

𝛼 ∉ 𝑆(𝑃𝛼(𝐴𝑛)). This 

contradiction. 

(ii) If 𝑃𝛼(𝐴𝑛) is a quasi 𝑃𝛼-dense and 𝑃𝛼(𝐴𝑛) ⊆ 𝑃𝛼(𝐵𝑚), then 𝑃𝛼(𝐵𝑚) is also quasi 𝑃𝛼-dense. 

(iii) The union of two quasi 𝑃𝑎-dense is not necessary to be quasi 𝑃𝑎-dense if we have  

𝑃𝛼(𝐶4) = {< 1,0.8 >, < 2,0.7 >, < 3,0.9 >, < 4,0.89 >} 

𝑃𝛼(𝐹4) = {< 1,0.7 >, < 2,0.67 >, < 3,0.3 >, < 4,0.6 >} 

𝑆(𝑃𝛼(𝐶4)) = 𝑆(𝑃𝛼(𝐹4)) − 1𝑝.𝑐. but 𝑆(𝑃𝛼(𝐶4) ∨𝐹 𝑃𝛼(𝐹4)) = 1𝑝.𝑐. − 𝑆(𝑃𝛼(𝐵4)) ≠ 1𝑝.𝑐. 

(iv) The relation 𝑆(𝑆(𝑃𝛼(𝐴𝑛))) ⊆ 𝑆(𝑃𝛼(𝐴𝑛))holds true but the converse may not true. See above example, 

𝑆(1𝑝.𝑐. − 𝑃𝛼(𝐴4)) = 1𝑝.𝑐. but 𝑆(1𝑝.𝑐.) = 𝑂𝑝.𝑐.. 

(v) The following holds true 𝑆(𝑃𝛼(𝐴𝑛) ∨𝐹 𝑃𝛼(𝐵𝑚)) = 𝑆(𝑃𝛼(𝐴𝑛)) ∨𝐹 𝑆(𝑃𝛼(𝐵𝑚)) because there exists 

𝐴 𝓆 𝐵 ∨ 𝐶 iff 𝐴 𝓆 𝐵 ∨ 𝐴 𝓆 𝐶.  

(vi) The following holds true 𝑆(𝑃𝛼(𝐴𝑛) ∧𝐹 𝑃𝛼(𝐵𝑚)) = 𝑆(𝑃𝛼(𝐴𝑛)) ∧𝐹 𝑆(𝑃𝛼(𝐵𝑚)) but the converse may not 

true. See the above example, 1𝑝.𝑐. − 𝑃𝛼(𝐴4) ∧𝐹 1𝑝.𝑐. − 𝑃𝛼(𝐵4) = 𝑂𝑝.𝑐. and 𝑆(𝑂𝑝.𝑐.) = 𝑂𝑝.𝑐. but 1𝑝.𝑐. ∧𝑏 1𝑝.𝑐. =

1𝑝.𝑐.. 

(vii) The following holds true,  𝑃𝛼(𝐴𝑛) ∧𝐹 𝑆(𝑃𝛼(𝐵𝑚)) ⊆ 𝑆(𝑃𝛼(𝐴𝑛) ∧𝐹 𝑃𝛼(𝐵𝑚)). Since for any fuzzy point 

𝑃𝑘
𝛼 ∈ 𝑃𝛼(𝐴𝑛) ∧𝐹 𝑆(𝑃𝛼(𝐵𝑚)) ⟹ 𝑃𝑘

𝛼 ∈ 𝑃𝛼(𝐴𝑛) ∧𝐹 𝑃𝑘
𝛼 ∈ 𝑆(𝑃𝛼(𝐵𝑚)). if it is possible that  𝑃𝑘

𝛼 ∉
𝑆(𝑃𝛼(𝐴𝑛) ∧𝐹 𝑃𝛼(𝐵𝑚)) ⟹ 𝑃𝑘

𝛼 ∉ 𝑆(𝑃𝛼(𝐵𝑚)). This is contradiction. 

 

Definition 2.11 

(i) Packing set for any partner cardinality set 𝑃𝑎(𝐴𝑛), according to the formula  

𝑃(𝑃𝛼(𝐴𝑛)) = 1 − 𝑆(1 − 𝑃𝛼(𝐴𝑛)). 
(ii) There are same facts that we can get from this definition which are 

𝑆(1 − 𝑃𝛼(𝐴𝑛)) = 1 − 𝑃(𝑃𝛼(𝐴𝑛)) 

𝑆(𝑃𝛼(𝐴𝑛)) = 1 − 𝑃(1 − 𝑃𝛼(𝐴𝑛)) 

𝑃(1 − 𝑃𝛼(𝐴𝑛)) = 1 − 𝑆(𝑃𝛼(𝐴𝑛)) 

𝑃(𝑃𝛼(𝐴𝑛)) ∧ 𝑃𝛼(𝐵𝑚) = 𝑃(𝑃𝛼(𝐴𝑛)) ∧ 𝑃(𝑃𝛼(𝐵𝑚)) 

𝑃(𝑃𝛼(𝐴𝑛)) ∨ 𝑃(𝑃𝛼(𝐵𝑚)) ⊆ 𝑃(𝑃𝛼(𝐴𝑛)) ∧ 𝑃𝛼(𝐵𝑚) 

𝑃(𝑃𝛼(𝐴𝑛)) ⊆ 𝑃(𝑃(𝑃𝛼(𝐴𝑛))) 

3. Conclusion 

The set 𝑆(𝑃𝛼(𝐴𝑛)) does not have to be 𝑃𝛼-closed for 𝑃𝛼-open set and according to the type of intersection 

adopted for example in the case of taking the standard intersection 𝑆(𝑃𝛼(𝐷4)) = {< 1,0.16 >, < 2,0.1925 >, <
3,0.2025 >, < 4,0.225 >} where 𝑃𝛼(𝐷4) = {< 1,0.9 >, < 2,0.84 >, < 3,0.83 >, < 4,0.84 >}. Moreover, the 

set 𝑃(𝑃𝛼(𝐴𝑛)) does not have to be 𝑃𝛼-closed for 𝑃𝛼-open corresponding any partner set 𝑃𝛼(𝐴𝑛). A new definition 

can be built to a topology space that is synonymous with what was built in Definition 2.7. 

 

Funding: This paper received no external funding. 

Conflicts of Interest: The authors will not declare conflict of interest. 

 

References 

 

[1] Salama, A. A. & Alblowi, S. A., Neutrosophic Set and Neutrosophic Topological Spaces. IOSR Journal 

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

[2] Salama, A. A. & Smarandache, F., Neutrosophic Crisp Set Theory. Columbus, OH, USA: Educational 

Publishers, (2015). 

[3] AL-Nafee, A. B. & Broumi, S. & Al-Swidi. L. A., n-Valued Refined Neutrosophic Crisp Sets. 

International Journal of Neutrosophic Science, 17(2) (2021), 87-95. 

[4] Mendel, J. M. & John, R. I. B., Type-2 fuzzy sets made simple. IEEE Transactions on Fuzzy Systems, 

10(2), (2002), 117-127. 

[5] C. John Sundar, A. Vadivel, Somewhat Neutrosopic δ-Continuous Functions in Neutrosophic Topological 

Spaces. Journal of Neutrosophic and Fuzzy Systems, Vol. 6 , No. 2 , (2023) : 38-48 (Doi   :  

https://doi.org/10.54216/JNFS.060204). 

[6] P. Arulpandy, Bipolar neutrosophic soft continuity mappings. Journal of Neutrosophic and Fuzzy 

Systems, Vol. 6 , No. 1 , (2023) : 29-38 (Doi   :  https://doi.org/10.54216/JNFS.060104) 

[7] Q. H. Imran, A. H. M. Al-Obaidi, F. Smarandache and S. Broumi, On Neutrosophic Generalized Semi 

Generalized Closed Sets. International Journal of Neutrosophic Science, vol.18, No.3, 2022, pp.10-20. 

[8] Zadeh, L. A. (1965). Fuzzy sets. Information and control, 8(3): 338-353. 

https://doi.org/10.54216/IJNS.240101


International Journal of Neutrosophic Science (IJNS)                                           Vol. 24, No. 01, PP. 08-13, 2024 

13 
Doi: https://doi.org/10.54216/IJNS.240101   
Received: August 01, 2023 Revised: November 29, 2023 Accepted: March 02, 2024 

[9] Hadi, M. H. and Al-Swidi, L. A.A. (2022). The Neutrosophic Axial Set theory. Neutrosophic Sets and 

Systems, 51 (1): 295-302. https://digitalrepository.unm.edu/nss_journal/vol51/iss1/18. 

[10] Smarandache, F. (2023). Introduction to the MultiNeutrosophic Set. Neutrosophic Sets and Systems, 

61(1):89-99. 

[11] Al-Swidi, L. A.A., Awad, F.S.S.(2018). Analysis on the Soft Banach Point. ICDASE2018, International 

Conference and Advanced Science and Engineering, 330-335.  

[12] Smarandache, F. (1998). Neutrosophy. Neutrosophic Probability, Set, and Logic. Amer. Res. Press, 

Rehoboth, USA, 105 p., 1998. 

https://doi.org/10.54216/IJNS.240101
https://digitalrepository.unm.edu/nss_journal/vol51/iss1/18

