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           Abstract : 

       The aim of this paper is introduce  the concept of quadripartitioned neutrosophic cubic set. The 

notions of internal and external of truth, contradiction, ignorance, falsity quadripartitioned  

neutrosophic cubic sets are introduced and related properties are investigated. 
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1.  Introduction 
 

                   Fuzzy sets, which were introduced by Zadeh, deal with possibilistic uncertainty, connected with 

imprecision of states, perceptions and preferences [1]. K.Atanassor [1,2,3]   

in 1983 divided the idea of institutionstic fuzzy set on a universe X as a generation of fuzzy set. Here besides 

the degree of membership, a degree of non-membership for each element is also defined. The topological 

frame work of institutionstic fuzzy set was initiated by D.Coker[3]   Based on the interval valued fuzzy sets, 

jun ct.al [2]. Introduced the notion of Internal and external cubic sets and investigated several properties. 

                  As a generalization of institutionstic fuzzy sets, neutrosohic set was formulated by Smarandache 

[4,5]  is more general platform which extends the concepts of the classic set and fuzzy set, institutionstic  

fuzzy set and interval valued institutionstic fuzzy set.  Neutrosophic set theory is applied to various parts; 

refer the site (http://fs.gallups.unra .edu/neutrosophy.htm). Y.B. Jun et al [6] implemented a cubic set which is 

a combination of a fuzzy set with an interval valued fuzzy set [7]. Internal and external cubic sets also 

described and some properties were also described and some properties were studied. 

                 Y.B. Jun, Smarandache and KIM [6] introduced neutrosophic sets and the concept of internal and 

external for truth, falsity and so many properties of P,R union, intersection for internal and external 

neutrosophic cubic sets.  

The representation of combined concepts based on normal forms where linguistic connectives as well as 

variables are assumed to be fuzzy. Quadripartitioned neutrosophic set [8] is a mathematical tool, which is the 

extension of neutrosophic set and n-valued neutrosophic refined logic for dealing with real life problem. 

Interval quadripartitiond set [9] deal with concept of set theoretic operations.  

                  In this paper, we introduce the concept of quadripartitioned to the neutrosophic cubic sets.  We 

introduce the notions of truth internal, contradiction internal, ignorance internal, falsity internal on 

quadripartitioned nutrosophic cubic sets. 
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2.  Preliminaries 

Definition - 1.1[3] 

A fuzzy set in a set X is defined by a function 𝜆 : 𝑋 →  [0, 1]. Denote by [0,1]X  the 

collection of all fuzzy sets in X. Define a relation ≤ on [0, 1]𝑋 as follows,  

( ∀ 𝜆, 𝜇 𝜖 [0, 1]𝑋 ) ( 𝜆 ≤ 𝜇 ↔ (∀ 𝑥 ∈ 𝑋 )( 𝜆 ( 𝑥)  ≤ 𝜇 (𝑥)).  

The join ( ⋁ ) 𝑎𝑛𝑑 𝑚𝑒𝑒𝑡 ( ⋀ ) 𝑜𝑓 𝜆 𝑎𝑛𝑑 𝜇 𝑎𝑟𝑒 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦,  

                                    (𝜆 ⋁ 𝜇 ) (𝑥 ) = 𝑚𝑎𝑥 { 𝜆(𝑥), 𝜇(𝑥)}   

                                    (𝜆 ⋀ 𝜇 ) (𝑥 ) = 𝑚𝑖𝑛 { 𝜆(𝑥), 𝜇(𝑥)}   ∀ 𝑥 𝜖 𝑋 

The complement of 𝜆, denoted by 𝜆𝑐, is defined by 

                            (∀𝑥 ∈ 𝑋 ) (𝜆𝑐(𝑥)) = 1 −  𝜆(𝑥) 

For a family { 𝜆𝑖/𝑖 ∈ 𝐴} of fuzzy sets in X, 

                                        ( ⋁
𝑖∈𝐴

 𝜆𝑖) (x) = sup {𝜆𝑖(𝑥)/ i∈ 𝐴} 

                                        ( ⋀
𝑖∈𝐴

 𝜆𝑖) (x) = inf {𝜆𝑖(𝑥)/ i∈ 𝐴}   

Definition - 1.2[3] 

 Let X be a non- empty set.  An institutionstic fuzzy set A in X is an object having the form 

 A = { <  𝜇𝐴(𝑥), 𝜈𝐴(𝑥) >: 𝑥 ∈ 𝑋}.  where the functions 𝜇𝐴(𝑥), 𝜈𝐴(𝑥) → [0,1] . Let the set A be the 

membership and non- membership of the element 𝑥 ∈ 𝑋, 0 ≤  𝜇𝐴(𝑥) + 𝜈𝐴(𝑥) ≤ 1. 

Definition - 1.3[3] 

 

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

𝐴 = { < 𝑥, 𝑇𝐴(𝑥), 𝐼𝐴(𝑥), 𝐹𝐴(𝑥) >∶ 𝑥 ∈ 𝑋} Where 𝑇𝐴(𝑥), 𝐼𝐴(𝑥), 𝑎𝑛𝑑 𝐹𝐴(𝑥) which represent the degree of 

membership function (namely 𝜇𝐴(𝑥) ), the degree of indeterminacy function (namely 𝜎𝐴(𝑥)), and the degree 

of non- membership function (namely 𝛾𝐴(𝑥) ) respectively of each element x∈ 𝑋 to the set A and 0 ≤
sup 𝑇𝐴(𝑥) + 𝑠𝑢𝑝𝐼𝐴(𝑥) + 𝑠𝑢𝑝𝐹𝐴(𝑥) ≤ 3. 

Definition - 1.4[9]  

      Let X be a space of points with a generic element in X denoted by x. An interval neutrosophic set (INS) A 

in X is characterized by truth membership function 𝑇𝐴, indeterminacy membership function 𝐼𝐴, and false 

membership function 𝐹𝐴. For each point x in X, 𝑇𝐴(x), 𝐼𝐴(x), 𝐹𝐴(x) ⊆ [0,1].  
When X is continuous, an INS A can be written as 

 A = ∫𝑋 < 𝑇(𝑥), 𝐼(𝑥), 𝐹(𝑥) > 𝑥, 𝑥 ∈ 𝑋              

When X is discrete, an INS A can be written as 

 A = ∑ < 𝑇(𝑥𝑖), 𝐼(𝑥𝑖), 𝐹(𝑥𝑖) >𝑛
𝑖=1  /𝑥𝑖 , 𝑥 ∈ 𝑋       

 

Definition – 1.5[3] 

     

     Let X is a non- empty set. A cubic set in X is defined by  

                        C = { ( x, A(x), 𝜆(𝑥) ) / 𝑥 ∈  𝑋 } 

Where A is an interval valued fuzzy set in X and 𝜆 is a fuzzy set in X. 

Definition – 1.6[3] 

  Let X be a non- empty set. A neutrosophic cubic set (NCS) in X is a pair of 𝔅 = ( 𝐵, Λ) where B= { < 𝑥 ∶
 𝐵𝑇(𝑥),  𝐵𝐼(𝑥), 𝐵𝐹 (𝑥) > 𝑥 ∈  𝑋 } is an interval valued neutrosophic set in X and Λ = { < 𝑥 ∶  𝜆𝑇(𝑥),  𝜆𝐼(𝑥),
𝜆𝐹 (𝑥) > 𝑥 ∈  𝑋 } is a neutrosophic set in X.  
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Definition – 1.7[7] 

     A quadripartitioned means a division or distribution by four, or into four parts; also, a taking the fourth part 

of any quantity or number.  

Definition – 1.8[7] 

     Let X be a non- empty fixed set.  B in X is defined by quadripartitioned neutrosophic set 

 B = {(𝑥: 𝐵𝑇(𝑥),  𝐵𝐶(𝑥), 𝐵𝐼(𝑥), 𝐵𝐹 (𝑥) /𝑥 ∈  𝑋 } where 𝐵𝑇 ,  𝐵𝐶 , 𝐵𝐼 , 𝐵𝐹 ∈ [0, 1] are degrees of membership 

functions of truth, contradiction, ignorance, falsity membership functions respectively and  0 ≤ 𝑆𝑢𝑝 𝐵𝑇(𝑥) +
𝑆𝑢𝑝 𝐵𝐶(𝑥) + 𝑆𝑢𝑝 𝐵𝐼(𝑥) + 𝑆𝑢𝑝 𝐵𝐹(𝑥) ≤ 4.  

Definition – 1.9[7] 

     Let X be a non- empty fixed set.  An interval quadripartitioned neutrosophic set B in X is defined by B = 

{(𝑥: 𝐵𝑇(𝑥),  𝐵𝐶(𝑥), 𝐵𝐼(𝑥), 𝐵𝐹 (𝑥) /𝑥 ∈  𝑋) } where 𝐵𝑇 ,  𝐵𝐶 , 𝐵𝐼 , 𝐵𝐹 ⊆ [0,1] are degrees of membership 

functions of truth, contradiction, ignorance, falsity membership functions respectively and 𝐵𝑇(𝑥) = [inf 

𝐵𝑇(𝑥), sup 𝐵𝑇(𝑥)], 𝐵𝐶(𝑥) = [inf 𝐵𝐶(𝑥), sup 𝐵𝐶(𝑥)],   

𝐵𝐼(𝑥) = [inf 𝐵𝐼(𝑥), sup 𝐵𝐼(𝑥)], 𝐵𝐹 (𝑥) = [inf 𝐵𝐹(𝑥), sup 𝐵𝐹(𝑥)] and  

0 ≤ 𝑆𝑢𝑝 𝐵𝑇(𝑥) + 𝑆𝑢𝑝 𝐵𝐶(𝑥) + 𝑆𝑢𝑝 𝐵𝐼(𝑥) + 𝑆𝑢𝑝 𝐵𝐹(𝑥) ≤ 4.  

   

3. Quadripartitioned neutrosophic cubic sets 

Definition - 3.1 

     Let X be a non- empty set. A quadripartitioned neutrosophic cubic set (QNCS) in X is a pair 𝔅 =
(𝐵, Λ) where B = { < 𝑥 ∶  𝐵𝑇(𝑥),  𝐵𝐶(𝑥), 𝐵𝐼(𝑥), 𝐵𝐹 (𝑥) >/𝑥 ∈  𝑋 } is a quadripartitioned interval 

neutrosophic set in X, where 𝐵𝑇 ,  𝐵𝐶 , 𝐵𝐼 , 𝐵𝐹 are the degrees of truth, contradiction, ignorance, falsity 
membership functions respectively and  

Λ = { < 𝑥 ∶ Λ𝑇(𝑥),  Λ𝐶(𝑥), Λ𝐼(𝑥), Λ𝐹(𝑥) >/𝑥 ∈  𝑋 }  is a quadripartitioned neutrosophic set in X, 

Λ𝑇(𝑥),  Λ𝐶(𝑥), Λ𝐼 (𝑥),  Λ𝐹 (𝑥) are the degrees of truth, contradiction, ignorance, falsity membership functions 

respectively. 

Example - 3.1 

     For X = {a,b,c}, the pair 𝔅 = (𝐵, Λ) is represented by the Table 1 is a quadripartitioned neutrosophic cubic 
set in X. 

                 Table 1.  Table representation of 𝔅 = (𝐵, Λ) 

     X            B(X)          Λ(X)  

    

     a          ( [0.3,0.4], [0.5,0.6], [0.7,0.8], [0.1,0.9] )            ( 0.2,0.3,0.5, 0.6 )             

 

     b          ( [0.2,0.3], [0.1,0.7], [0.3,0.5], [0.6,0.7] )          ( 0.1,0.4,0.2, 0.5 ) 

 

     c          ( [0.1,0.2], [0.5,0.6], [0.7,0.9], [0.4,0.8] )         ( 0.7,0.3,0.6,0.9 ) 

 

Example – 3.2 

     For a non- empty set X, we know that ℭ = ( 𝐶, 𝜆)1 = ( B, Λ1 ) and  

ℭ = ( 𝐶, 𝜆)0 = ( B, Λ0 ) are quadripartitioned  neutrosophic cubic set in X where  

Λ1  = { < x; 1,1,1,1 > / x∈ X } and Λ0  = { < x; 0,0,0,0 > / x∈ X }.  

Let 𝜆𝑇(𝑥) =  
𝐴𝑇

−(𝑥)+𝐴𝑇
+(𝑥)

2
 , 𝜆𝐶(𝑥) =  

𝐴𝐶
−(𝑥)+𝐴𝐶

+(𝑥)

2
 ,  𝜆𝐼(𝑥) =  

𝐴𝐼
−(𝑥)+𝐴𝐼

+(𝑥)

2
, and               

 𝜆𝐹(𝑥) =  
𝐴𝐹

−(𝑥)+𝐴𝐹
+(𝑥)

2
, then 𝔅 = (𝐵, Λ) is a quadripartitioned neutrosophic cubic set in X.   

 

Definition – 3.2 

     A quadripartitioned neutrosophic cubic set in X is a pair of  𝔅 = (𝐵, Λ), is said to be a empty set(null set), 

it is denoted by  0̂ iff  Inf 𝐵𝑇(x) = sup 𝐵𝑇(x) = 0,  

Inf 𝐵𝐶(x) = sup 𝐵𝐶(x) = 0, Inf 𝐵𝐼(x) = sup 𝐵𝐼(x) = 1, Inf 𝐵𝐹(x) = sup 𝐵𝐹(x) = 1.  
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0̂= {[0,0], [0,0], [1,1], [1,1]} and Λ = (0,0,1,1). 
 

Definition – 3.3 

     A quadripartitioned neutrosophic cubic set in X is a pair of  𝔅 = (𝐵, Λ), is said to be an unity, it is denoted 

by 1̂ iff  Inf 𝐵𝑇(x) = sup 𝐵𝑇(x) = 1,  

Inf 𝐵𝐶(x) = Sup 𝐵𝐶(x) = 0, Inf 𝐵𝐼(x) = Sup 𝐵𝐼(x) = 1, Inf 𝐵𝐹(x) = Sup 𝐵𝐹(x) = 1.   

1̂= {[1,1], [1,1], [0,0], [0,0]} and Λ = (1,1,0,0).  

 

Definition – 3.4  

     Let X be a non- empty set. Let 𝐴, B ∈ 𝔅  where A, B be the two quadripartitioned neutrosophic cubic set in 

X. If A contained in B is denoted by A⊆ B iff,  

for any x ∈ X, 

Inf 𝐵𝑇𝐴
(x) ≤ Inf 𝐵𝑇𝐵

(x), Sup 𝐵𝑇𝐴
(x) ≤ Sup 𝐵𝑇𝐵

(x), 

Inf 𝐵𝐶𝐴
(x) ≤ Inf 𝐵𝐶𝐵

(x), Sup 𝐵𝐶𝐴
(x) ≤ Sup 𝐵𝐶𝐵

(x), 

Inf 𝐵𝐼𝐴
(x) ≥ Inf 𝐵𝐼𝐵

(x),   Sup 𝐵𝐼𝐴
(x) ≥ Sup 𝐵𝐼𝐵

(x), 

Inf 𝐵𝐹𝐴
(x) ≥ Inf 𝐵𝐹𝐴

(x), Sup 𝐵𝐹𝐴
(x) ≥ Sup 𝐵𝐹𝐵

(x).  

If  Ψ contained in 𝛬 is denoted by Ψ ⊆ 𝛬 iff, for any x ∈ X, 

  Ψ𝑇𝐴
(x) ≤  𝛬𝑇𝐵

(x)    

              Ψ𝐶𝐴
(x) ≤  𝛬𝐶𝐵

(x) 

              Ψ𝐼𝐴
(x) ≥  𝛬𝐼𝐵

(x)    

  Ψ𝐹𝐴
(x) ≥ 𝛬𝐹𝐴

(x) 

Definition – 3.5  

       Let X be a non- empty set, X is a pair of  𝔅 = (𝐵, Λ). Let B = { < 𝑥 ∶  𝐵𝑇(𝑥),  𝐵𝐶(𝑥), 𝐵𝐼(𝑥), 𝐵𝐹 (𝑥) >
𝑥 ∈  𝑋 } and  𝛬 = { < 𝑥 ∶   Λ𝑇(𝑥),   Λ𝐶(𝑥),  Λ𝐼(𝑥),  Λ𝐹 (𝑥) > 𝑥 ∈  𝑋 } be a quadripartitioned neutrosophic 

cubic set. The complement of B is denoted by 𝐵𝐶 is defined as: 𝐵𝑇(𝑥)=𝐵𝐹(𝑥) , 𝐵𝐶(𝑥) = 𝐵𝐼(𝑥), 𝐵𝐼(𝑥) =
𝐵𝐶(𝑥), 𝐵𝐹 (𝑥) =𝐵𝑇(𝑥), 

             𝐵𝐶 = { < 𝑥 ∶  𝐵𝐹(𝑥),  𝐵𝐼(𝑥), 𝐵𝐶(𝑥), 𝐵𝑇 (𝑥) > 𝑥 ∈  𝑋 }. Likewise,  

             Λ𝐶  = { < 𝑥 ∶  Λ𝐹(𝑥),  Λ𝐼(𝑥), Λ𝐶(𝑥), Λ𝑇 (𝑥) > 𝑥 ∈  𝑋 }. 

 

 

Example – 3.3   

     Let A be a quadripartitioned neutrosophic cubic set of the form, 

A = {[0.3, 0.45], [0.6,0.7], [0.55,0.9], [0.22,0.44]} then,  

𝐴𝐶= {[0.22, 0.44], [0.55,0.9], [0.6,0.7], [0.3,0.45]}. 

Ψ = {0.4, 0.8, 0.3, 0.1} 

Ψ𝐶= {0.1, 0.3, 0.8, 0.4} 

 

Definition – 3.6 

     Let X be a non-empty set, X is a pair of  𝔅 = (𝐴, Ψ), (𝐵, Λ). Let 𝐴, B ∈ 𝔅 and Ψ, Λ ∈ 𝔅 where A,B, Ψ, Λ 

be the  quadripartitioned neutrosophic cubic set in X. If union of A, B is denoted by A⋃B and the union of 

Ψ, Λ  is denoted by Ψ⋃Λ iff, for any x ∈ X. 

Let C = A⋃B,    

Let A = { < 𝑥 ∶  𝐴𝑇(𝑥),  𝐴𝐶(𝑥), 𝐴𝐼(𝑥), 𝐴𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

Let B = { < 𝑥 ∶  𝐵𝑇(𝑥),  𝐵𝐶(𝑥), 𝐵𝐼(𝑥), 𝐵𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

      C = {(x, ([max (inf (𝐴𝑇(𝑥), inf 𝐵𝑇(𝑥)),  max (sup(𝐴𝑇(𝑥), sup𝐵𝑇(𝑥)) ],  

                       [max (inf (𝐴𝐶(𝑥), inf  𝐵𝐶(𝑥)),  max (sup(𝐴𝐶(𝑥), sup𝐵𝐶(𝑥)) ], 

                         [min (inf (𝐴𝐼(𝑥), inf 𝐵𝐼(𝑥)),    min (sup(𝐴𝐼(𝑥), sup𝐵𝐼(𝑥)) ], 

                        [min (inf (𝐴𝐹(𝑥), inf 𝐵𝐹(𝑥)),   min (sup(𝐴𝐹(𝑥), sup𝐵𝐹(𝑥)) ]) : 𝑥 ∈  𝑋} 
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 Let D = Ψ⋃Λ 

Let Ψ = {< 𝑥 ∶  Ψ𝑇(𝑥),  Ψ𝐶(𝑥), Ψ𝐼(𝑥),  Ψ𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

Let  Λ = {< 𝑥 ∶  Λ𝑇(𝑥),  Λ𝐶(𝑥), Λ𝐼(𝑥), Λ𝐹 (𝑥) > 𝑥 ∈  𝑋 }  

       D = {(x,  (max (Ψ𝑇(𝑥), Λ𝑇(𝑥))  

                         max (Ψ𝐶(𝑥), Λ𝐶(𝑥))      

                           min (Ψ𝐼(𝑥), Λ𝐼(𝑥))    

                          min (Ψ𝐹(𝑥), Λ𝐹(𝑥)) : 𝑥 ∈  𝑋}  

   

Example – 3.4  

     Let X be a non- empty set, X is a pair of  𝔅 = (𝐴, Ψ), (𝐵, Λ). Let 𝐴, B ∈ 𝔅  where A, B be the two 
quadripartitioned neutrosophic cubic set in X.    

     A = {[0.6,0.8], [0.5,0.7], [0.25,0.3], [0.55,0.65]} 

     B = {[0.4,0.5],[ 0.4,0.5], [0.11,0.25], [0.65,0.85]} 

                 C = A⋃B = {[0.6,0.8], [0.5,0.7], [0.11,0.25], [0.55,0.65]}  

     Ψ = {0.4, 0.1, 0.2, 0.4} 

     Λ = {0.9, 0.2, 0.5, 0.1}  

                 D = Ψ⋃Λ = {0.9, 0.2, 0.2, 0.1} 
 

Definition – 3.7 

     Let X be a non- empty set. Let 𝐴, B ∈ 𝔅  where A, B be the two quadripartitioned neutrosophic cubic set in 

X. If intersection of A, B is denoted by A⋂B iff, for any x ∈ X,  

Let C = A⋂B, 

Let A = { < 𝑥 ∶  𝐴𝑇(𝑥),  𝐴𝐶(𝑥), 𝐴𝐼(𝑥), 𝐴𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

Let B = { < 𝑥 ∶  𝐵𝑇(𝑥),  𝐵𝐶(𝑥), 𝐵𝐼(𝑥), 𝐵𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

       C = {(x, ( [min(inf (𝐴𝑇(𝑥), inf 𝐵𝑇(𝑥)), min(sup(𝐴𝑇(𝑥), sup 𝐵𝑇(𝑥))], 

                                   [min(inf (𝐴𝐶(𝑥), inf 𝐵𝐶(𝑥)), min(sup(𝐴𝐶(𝑥), sup 𝐵𝐶(𝑥))], 

                                   [max(inf (𝐴𝐼(𝑥), inf 𝐵𝐼(𝑥)), max(sup(𝐴𝐼(𝑥), sup 𝐵𝐼(𝑥))], 

                                   [max(inf (𝐴𝐹(𝑥), inf 𝐵𝐹(𝑥)), max(sup(𝐴𝐹(𝑥), sup 𝐵𝐹(𝑥))]) : 𝑥 ∈  𝑋} 

Let D = Ψ⋂Λ 

Let Ψ = {< 𝑥 ∶  Ψ𝑇(𝑥),  Ψ𝐶(𝑥), Ψ𝐼(𝑥),  Ψ𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

Let  Λ = {< 𝑥 ∶  Λ𝑇(𝑥),  Λ𝐶(𝑥), Λ𝐼(𝑥), Λ𝐹 (𝑥) > 𝑥 ∈  𝑋 }  

        D = {(x, (min (Ψ𝑇(𝑥),  Λ𝑇(𝑥)) 

                         min (Ψ𝐶(𝑥), Λ𝐶(𝑥))    

                           max (Ψ𝐼(𝑥), Λ𝐼(𝑥)) 

                          max (Ψ𝐹(𝑥), Λ𝐹(𝑥)): 𝑥 ∈  𝑋}  
 

Example – 3.5 

     Let X be a non- empty set. Let 𝐴, B ∈ 𝔅  where A, B be the two quadripartitioned neutrosophic cubic set in 
X.    

 A = {[0.5,0.8], [0.5,0.6], [0.25,0.35], [0.65,0.85]} 

 B = {[0.4,0.6],[ 0.2,0.5], [0.11,0.2], [0.4,0.75]} 

                    C = A⋂B = {[0.4,0.6], [0.2,0.5], [0.25,0.35], [0.65,0.85]} 

Ψ = {0.2, 0.1, 0.3, 0.4} 

 Λ = {0.7, 0.8, 0.5, 0.1} 

                     D = Ψ⋂Λ = {0.2, 0.1, 0.5, 0.4}  

 

Definition – 3.8 

     Let X be a non- empty set. Quadripartitioned neutrosophic cubic set 𝔅 = (𝐵, Λ) 
in X is said to be, 

 Truth- internal ( T- internal ), It is defined as, 

                                      ((∀ 𝑥 ∈ 𝑋) ( 𝐵𝑇
− (x) ≤ 𝜆𝑇(x) ≤ 𝐵𝑇

+ (𝑥 ) )                            (3.1) 

 Contradiction- internal ( C- internal ), It is defined as , 

                                      ((∀ 𝑥 ∈ 𝑋)( 𝐵C
− (x) ≤ 𝜆C(x) ≤ 𝐵C

+(𝑥) )                              (3.2) 

 Ignorance- internal ( I- internal ), It is defined as , 

                                      ((∀ 𝑥 ∈ 𝑋)( 𝐵𝐼
− (x) ≤ 𝜆𝐼(x) ≤ 𝐵𝐼

+ (𝑥) )                              (3.3) 

 False- internal ( F- internal ), It is defined as , 
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                                      ((∀ 𝑥 ∈ 𝑋)( 𝐵𝐹
− (x) ≤ 𝜆𝐹(x) ≤ 𝐵𝐹

+ (x))                                (3.4) 
The above internals are satisfies the quadripartitioned neutrosophic cubic set in X . 

 

Example - 3.6 

       For X = { a,b,c}, the pair 𝔅 = (𝐵, Λ) with the tabular representation in Table 2 is an internal 

quadripartitioned neutrosophic cubic set in X . 

 

                            Table 2. Tabular representation of 𝔅 = (𝐵, Λ) 
 

     X            B(X)          Λ(X)  

    

     a          ( [0.2,0.4], [0.5,0.7], [0.1,0.8], [0.1,0.3] )       ( 0.30, 0.60, 0.45, 0.2 )             

 

     b          ( [0.2,0.6], [0.3,0.7], [0.4,0.5], [0.6,0.9] )     ( 0.40, 0.50, 0.45, 0.75 ) 

 

     c          ( [0.1,0.6], [0.5,0.7], [0.4,0.9], [0.4,0.8] )     ( 0.35, 0.6, 0.65, 0.60 ) 

 

 

Definition – 3.9 

     Let X be a non- empty set. Quadripartitioned neutrosophic cubic set 𝔅 = (𝐵, Λ) 

in X is said to be, 

 Truth- external ( T- external ), It is defined as ,  

                                      ( (∀ 𝑥 ∈ 𝑋)  (𝜆𝑇(x) ∉ (𝐵𝑇
− (x), 𝐵𝑇 

+ (𝑥) )                            (3.5) 

 Contradiction- external ( C- external )  

                       It is defined as, 

                                      ((∀ 𝑥 ∈ 𝑋) (𝜆𝐶  (x) ∉ (𝐵𝐶
− (x), 𝐵𝐶 

+(𝑥) )                            (3.6) 

 Ignorance- external ( I- external )  

                       It is defined as, 

                                      ((∀ 𝑥 ∈ 𝑋) (𝜆𝐼 (x) ∉ (𝐵𝐼
− (x), 𝐵𝐼 

+(𝑥) )                              (3.7) 

 False- external ( F- external )   
                       It is defined as, 

                                      ((∀ 𝑥 ∈ 𝑋)  (𝜆𝐹(x) ∉ (𝐵𝐹
− (x), 𝐵𝐹 

+(𝑥) )                             (3.8) 

  The above internals are satisfies the quadripartitioned neutrosophic cubic set in X . 

 

Proposition- 3.1 

      Let 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic set in a non- empty set X. 

which is not external.  Then there exist 𝑥 ∈ 𝑋 such that 𝜆𝑇(𝑥) ∈ {𝐵𝑇
−(x) , 𝐵𝑇

+(x)}  or 𝜆𝐶(𝑥) ∈ {𝐵𝐶
−(x) , 𝐵𝐶

+(x)} 

or 𝜆𝐼(𝑥) ∈ {𝐵𝐼
−(x) , 𝐵𝐼

+(x)} or 𝜆𝐹(𝑥) ∈ {𝐵𝐹
−(x) , 𝐵𝐹

+(x)}. 
 

Proof :  

      The conditions (3.5), (3.6), (3.7), (3.8) are false then directly true for  the conditions (3.1), (3.2), (3.3), 

(3.4) are in quadripartitioned neutrosophic cubic set in X. 

 

Proposition- 3.2  

     Let 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic set in a non-empty set X. If  𝔅 = (𝐵, Λ) is both 

T-internal and T-external, then 

              (∀𝑥 ∈ 𝑋) ( 𝜆𝑇(𝑥) ∈ {𝐵𝑇
−(x)/𝑥 ∈ 𝑋} ⋃ {𝐵𝑇

+(x)/𝑥 ∈ 𝑋}                                    (3.9) 

Proof : 

     Two conditions (3.1) and (3.5) imply that 𝐵𝑇
− (x) ≤  𝜆𝑇(x) ≤  𝐵𝑇

+ (𝑥) and  

𝜆𝑇(x) ∉ (𝐵𝑇
− (x), 𝐵𝑇 

+ (𝑥)) for all x∈ 𝑋. It follows that 𝜆𝑇(𝑥) =  𝐵𝑇
−(x) or 𝜆𝑇(𝑥) =  𝐵𝑇

+(x), and so that 

( 𝜆𝑇(𝑥) ∈ {𝐵𝑇
−(x) / x∈ 𝑋} ∪ {𝐵𝑇

+(x) / x∈ 𝑋}.  

Proposition- 3.3  

     Let 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic set in a non- empty set X. If  𝔅 = (𝐵, Λ) is both 
C-internal and C-external, then 
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              ( ∀𝑥 ∈ 𝑋) ( 𝜆𝐶(𝑥) ∈ {𝐵𝐶
−(x) / x∈ 𝑋} ∪ {𝐵𝐶

+(x) / x∈ 𝑋}                                    (4.0) 

Proof : 

     Two conditions (3.2) and (3.6) imply that 𝐵𝐶
− (x) ≤ 𝜆𝐶(x) ≤ 𝐵𝐶

+ (𝑥) and  

𝜆𝐶(x) ∉ (𝐵𝐶
− (x), 𝐵𝐶 

+(𝑥) for all x∈ 𝑋. It follows that 𝜆𝐶(𝑥) =  𝐵𝐶
−(x) or 𝜆𝐶(𝑥) =  𝐵𝐶

+(x), and so that 

( 𝜆𝐶(𝑥) ∈ {𝐵𝐶
−(x) / x∈ 𝑋} ∪ {𝐵𝐶

+(x) / x∈ 𝑋}. 

Proposition- 3.4  

     Let 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic set in a non- empty set X. If  𝔅 = (𝐵, Λ) is both 

I-internal and I-external, then 

              ( ∀𝑥 ∈ 𝑋) ( 𝜆𝐼(𝑥) ∈ {𝐵𝐼
−(x) / x∈ 𝑋} ∪ {𝐵𝐼

+(x) / x∈ 𝑋}                             (4.1)  

𝑃𝑟𝑜𝑜𝑓 ∶ 
     Two conditions (3.3) and (3.7) imply that 𝐵𝐼

− (x) ≤ 𝜆𝐼(x) ≤ 𝐵𝐼
+ (𝑥) and  

𝜆𝐼(x) ∉ (𝐵𝐼
− (x), 𝐵𝐼

+(𝑥) for all x∈ 𝑋. It follows that 𝜆𝐼(𝑥) =  𝐵𝐼
−(x) or 𝜆𝐼(𝑥) =  𝐵𝐼

+(x), and so that ( 𝜆𝐼(𝑥) ∈
{𝐵𝐼

−(x) / x∈ 𝑋} ∪ {𝐵𝐼
+(x) / x∈ 𝑋}. 

 

Proposition- 3.5 

     Let 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic set in a non- empty set X. If  𝔅 = (𝐵, Λ) is both 
F-internal and F-external, then 

              ( ∀𝑥 ∈ 𝑋) ( 𝜆𝐹(𝑥) ∈ {𝐵𝐹
−(x) / x∈ 𝑋} ⋃ {𝐵𝐹

+(x) / x∈ 𝑋}                                    (4.2) 

Proof : 

     Two conditions (3.1) and (3.5) imply that 𝐵𝐹
− (x) ≤ 𝜆𝐹(x) ≤ 𝐵𝐹

+ (𝑥) and  

𝜆𝐹(x) ∉ (𝐵𝐹
− (x), 𝐵𝐹 

+(𝑥) for all x∈ 𝑋. It follows that 𝜆𝐹(𝑥) =  𝐵𝐹
−(x) or 𝜆𝐹(𝑥) =  𝐵𝐹

+(x), and so that 

( 𝜆𝐹(𝑥) ∈ {𝐵𝐹
−(x) / x∈ 𝑋} ⋃ {𝐵𝐹

+(x) / x∈ 𝑋}. 

Definition – 3.10 

    Let X be a non- empty set.  𝒜, 𝔅 Let 𝒜 = (𝐴, Ψ), and 𝔅 = (𝐵, Λ) be quadripartitioned neutrosophic cubic 

set in X, 

     A = {< 𝑥 ∶  𝐴𝑇(𝑥),  𝐴𝐶(𝑥), 𝐴𝐼(𝑥),  𝐴𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

     Ψ = {< 𝑥 ∶  Ψ𝑇(𝑥),  Ψ𝐶(𝑥), Ψ𝐼(𝑥),  Ψ𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

     B = { < 𝑥 ∶  𝐵𝑇(𝑥),  𝐵𝐶(𝑥), 𝐵𝐼(𝑥),  𝐵𝐹 (𝑥) > 𝑥 ∈  𝑋 }  
     Λ = {< 𝑥 ∶  𝜆𝑇(𝑥),  𝜆𝐶(𝑥), 𝜆𝐼(𝑥),  𝜆𝐹 (𝑥) > 𝑥 ∈  𝑋 } 
Then we define equality P- order and R- order as follows 

(a) (Equality)   𝒜 = 𝔅 ⟺ A = B and Ψ = Λ 

(b) (P-order)  𝒜 ⊆𝑃 𝔅 ⟺ A ⊆ B and Ψ ≤ Λ 

(c) (R-order)  𝒜 ⊆𝑅 𝔅 ⟺ A ⊆ B and Ψ ≥ Λ 

Definition – 3.11 

     Let X is a non- empty set. Quadripartitioned neutrosophic cubic non- empty sets in X 

  𝒜𝑖 = (𝐴𝑖, Ψ𝑖) is defined as, 

             𝐴𝑖 = { < 𝑥 ∶  𝐴𝑖𝑇(𝑥), 𝐴𝑖𝐶(𝑥), 𝐴𝑖𝐼(𝑥), 𝐴𝑖𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

             Λ𝑖 = { < 𝑥 ∶  𝜆𝑖𝑇(𝑥),  𝜆𝑖𝐶(𝑥), 𝜆𝑖𝐼(𝑥), 𝜆𝑖𝐹 (𝑥) > 𝑥 ∈  𝑋 } 

for i 𝜖 J and J is any index set, we define  

(a)   ⋃𝑃𝒜𝑖 =  ( ⋃ 𝐴𝑖, ⋁ Ψ𝑖 )                                                  ( P- union) 

 i∈J            i∈J     i∈J 

(b)   ⋂𝑃𝒜𝑖 = ( ⋂ 𝐴𝑖,  ⋀ Ψ𝑖 )         ( P- intersection) 

 i∈J           i∈J      i∈J 

(c)  ⋃𝑅𝒜𝑖 =  ( ⋃ 𝐴𝑖,  ⋀ Ψ𝑖 )                                                  ( R- union) 

i∈J             i∈J     i∈J 

(d)   ⋂𝑃𝒜𝑖 = ( ⋂ 𝐴𝑖,  ⋁ Ψ𝑖 )          ( R- intersection) 

 i∈J           i∈J      i∈J 
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Where 

          ⋃ 𝐴𝑖 = {< x: ( ⋃ 𝐴𝑖𝑇) (x), ( ⋃ 𝐴𝑖𝐶) (x), ( ⋃ 𝐴𝑖𝐼) (x), ( ⋃ 𝐴𝑖𝐹) (x)> 𝑥 ∈  𝑋 }, 

         i∈J                    i∈J                i∈J              i∈J                i∈J 

          ⋁ Λ𝑖 = {< x: (  ⋁ 𝜆𝑖𝑇) (x), (  ⋁ 𝜆𝑖𝐶) (x), (  ⋁ 𝜆𝑖𝐼) (x), ( ⋁ 𝜆𝑖𝐹) (x)> 𝑥 ∈  𝑋 },  

         i∈J                    i∈J                i∈J               i∈J              i∈J  

          ⋂ 𝐴𝑖 =  < x: ( ⋂ 𝐴𝑖𝑇) (x), ( ⋂ 𝐴𝑖𝐶) (x), ( ⋂𝐴𝑖𝐼) (x), ( ⋂𝐴𝑖𝐹) (x)> 𝑥 ∈  𝑋 }, 

         i∈J                    i∈J                i∈J              i∈J              i∈J 

          ⋀ Λ𝑖 = {< x: (  ⋀ 𝜆𝑖𝑇) (x), (  ⋀ 𝜆𝑖𝐶) (x), (  ⋀ 𝜆𝑖𝐼) (x), ( ⋀ 𝜆𝑖𝐹) (x)> 𝑥 ∈  𝑋 }.  

         i∈J                    i∈J               i∈J                i∈J              i∈J 

 

 

Theorem - 3.1 

     Let 𝔅 = (B, Λ) is a quadripartitioned neutrosophic cubic set in a non- empty set X. 

If 𝔅 = ( B, Λ) is T- internal (resp. T- external), then the complement 𝔅𝐶 = (𝐵𝐶 , Λ𝐶) of  

𝔅 = ( B, Λ) is an T- internal (resp. T- external) quadripartitioned neutrosophic cubic set in X. 

Proof : 

    Let X be a non- empty set. If 𝔅 = (B, Λ) is an T- internal (resp. T- external) quadripartitioed neutrosophic 

cubic set in X, then  𝐵𝑇
−  ≤  𝜆𝑇(𝑥)  ≤  𝐵𝑇

+  

(resp, 𝜆𝑇(𝑥) ∉ (𝐵𝑇
−(𝑥) ≤ 𝐵𝑇

+ (𝑥)) ∀ 𝑥 ∈ 𝑋.  It follows that  

1 − 𝐵𝑇
− (𝑥) ≤  1 − 𝜆𝑇(𝑥)  ≤ 1 − 𝐵𝑇

+(𝑥) (resp, 1 − 𝜆𝑇(𝑥) ∉ 1 − 𝐵𝑇
− (𝑥), 1 − 𝐵𝑇

+(𝑥)). Therefore  𝔅𝐶 =
(𝐵𝐶 , Λ𝐶) is a T- internal (resp.T- internal) quadripartitioned neutrosophic cubic set in X. 

     Similarly we have the following theorems.  

Theorem - 3.2 

     Let 𝔅 = (B, Λ) is a quadripartitioned neutrosophic cubic set in a non- empty set X. 

If 𝔅 = ( B, Λ) is C- internal (resp. C- external), then the complement 𝔅𝐶 = (𝐵𝐶 , Λ𝐶) of  

𝔅 = ( B, Λ) is an C- internal (resp.C- external) quadripartitioned neutrosophic cubic set in X. 

Proof : 

    Let X be a non- empty set. If 𝔅 = ( B, Λ) is an T- internal (resp. T- external) quadripartitioed neutrosophic 

cubic set in X, then  𝐵C
−  ≤  𝜆C(𝑥)  ≤  𝐵C

+  

(resp, 𝜆C(𝑥) ∉ (𝐵C
− ≤ 𝐵C

+ (𝑥)) ∀ 𝑥 ∈ 𝑋. It follows that  

1 − 𝐵C
− (𝑥) ≤  1 − 𝜆C(𝑥)  ≤ 1 − 𝐵C

+(𝑥) (resp, 1 − 𝜆C(𝑥) ∉ 1 − 𝐵C
− (𝑥), 1 − 𝐵C

+(𝑥)). Therefore  𝔅𝐶 =
(𝐵𝐶 , Λ𝐶) is a C- internal (resp. C - external) quadripartitioned neutrosophic cubic set in X. 

 

Theorem - 3.3  

     Let 𝔅 = (B, Λ) is a quadripartitioned neutrosophic cubic set in a non- empty set X. 

If 𝔅 = ( B, Λ) is I- internal (resp. I- external), then the complement 𝔅𝐶 = (𝐵𝐶 , Λ𝐶) of  

𝔅 = ( B, Λ) is an I- internal (resp. I- external) quadripartitioned neutrosophic cubic set in X. 

Proof : 

    Let X be a non- empty set. If 𝔅 = ( B, Λ) is an I- internal  (resp. I- external)  

quadripartitioed neutrosophic cubic set in X, then  𝐵𝑇
−  ≤  𝜆𝑇(𝑥)  ≤  𝐵𝑇

+  

(resp, 𝜆I(𝑥) ∉ (𝐵I
− ≤ 𝐵I

+ (𝑥)) ∀ 𝑥 ∈ 𝑋. It follows that  

1 − 𝐵I
− (𝑥) ≤  1 − 𝜆I(𝑥)  ≤ 1 − 𝐵I

+(𝑥) (resp, 1 − 𝜆I(𝑥) ∉ 1 − 𝐵I
− (𝑥), 1 − 𝐵I

+(𝑥)). Therefore  𝔅𝐶 =
(𝐵𝐶 , Λ𝐶) is an I- internal (resp. I- external) quadripartitioned neutrosophic cubic set in X. 

 

Theorem - 3.4 

     Let 𝔅 = (B, Λ) is a quadripartitioned neutrosophic cubic set in a non- empty set X. 

If 𝔅 = ( B, Λ) is F- internal (resp. F- external), then the complement 𝔅𝐶 = (𝐵𝐶 , Λ𝐶) of  

𝔅 = ( B, Λ) is an F- internal (resp.F- external) quadripartitioned neutrosophic cubic set in X. 
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Proof : 

    Let X be a non- empty set. If 𝔅 = ( B, Λ) is an F - internal (resp. F - external) quadripartitioed neutrosophic 

cubic set in X, then  𝐵𝑇
−  ≤  𝜆𝑇(𝑥)  ≤  𝐵𝑇

+  

(resp, 𝜆F(𝑥) ∉ (𝐵F
− ≤ 𝐵F

+ (𝑥)) ∀ 𝑥 ∈ 𝑋. It follows that  

1 − 𝐵F
− (𝑥) ≤  1 − 𝜆F(𝑥)  ≤ 1 − 𝐵F

+(𝑥) (resp, 1 − 𝜆F(𝑥) ∉ 1 − 𝐵F
− (𝑥), 1 − 𝐵F

+(𝑥)). Therefore  𝔅𝐶 =
(𝐵𝐶 , Λ𝐶) is an F - internal (resp. F - internal) quadripartitioned neutrosophic cubic set in X. 

 

Corollary - 3.1 

     Let 𝔅 = (B, Λ) is a quadripartitioned neutrosophic cubic set in a non- empty set X. 

If 𝔅 = ( B, Λ) is an internal (resp. external), then the complement 𝔅𝐶 = (𝐵𝐶 , Λ𝐶) of  

𝔅 = ( B, Λ) is an internal (resp. external) quadripartitioned neutrosophic cubic set in X. 

 

Theorem - 3.5 

     Let {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) is a family of T- internal quadripartitioned neutrosophic cubic set in a non- empty 

set in X, then the P- union and the P- intersection of {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) are T- internal quadripartitioned 

neutrosophic cubic set in X. 

   

Proof : 

     Let 𝔅𝑖 = (𝐵𝑖 , Λ𝑖) is an T- internal quadripartitioned neutrosophic cubic set in a non-  

empty set X, we have 𝐵𝑖𝑇
− (𝑥)  ≤  𝜆𝑖𝑇 ≤  𝐵𝑖𝑇

+ (𝑥) for i∈J. It follows that 

  

  ( ⋃𝐵𝑖𝑇 )
−  (x) ≤  ( ⋁ Λ𝑖𝑇 ) (x) ≤ ( ⋃𝐵𝑖𝑇 )

+  (x)    and  

                           i∈J                       i∈J                      i∈J 

                          ( ⋂𝐵𝑖𝑇 )
−  (x) ≤  ( ⋀ Λ𝑖𝑇 ) (x) ≤ ( ⋂𝐵𝑖𝑇 )

+  (x)         

                            i∈J                       i∈J                   i∈J   

Therefore  ⋃𝑃  𝔅𝑖 = ( ⋃𝐴𝑖 , ⋁ ∧𝑖) and ⋂𝑃  𝔅𝑖 = (⋂𝐴𝑖 , ⋀  ∧𝑖) are T- internal  

                 i∈J              i∈J      i∈J                 i∈J       i∈J     i∈J  

quadripartitioned neutrosophic cubic set in X. 

     Similarly we have the following theorems. 

Theorem - 3.6 

     Let if {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) is a C- internal quadripartitioned neutrosophic cubic set in a non- empty set in 

X, then the P- union and the P- intersection of {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) are  
C- internal quadripartitioned neutrosophic cubic set in X. 

Proof : 

     Let 𝔅𝑖 = (𝐵𝑖 , Λ𝑖) is an C- internal quadripartitioned neutrosophic cubic set in a non-  

empty set X, we have 𝐵𝑖𝐶
− (𝑥)  ≤  𝜆𝑖𝐶 ≤  𝐵𝑖𝐶

+ (𝑥) for i∈J. It follows that 

  

 ( ⋃𝐵𝑖𝐶 )
−  (x) ≤  ( ⋁ Λ𝑖𝐶 ) (x) ≤ ( ⋃𝐵𝑖𝐶 )

+  (x)    and 

                          i∈J                       i∈J                      i∈J 

                         ( ⋂𝐵𝑖𝐶)−  (x) ≤  ( ⋀ Λ𝑖𝐶 ) (x) ≤ ( ⋂𝐵𝑖𝐶 )
+  (x)         

                           i∈J                       i∈J                    i∈J  

Therefore  ⋃𝑃  𝔅𝑖 = ( ⋃𝐴𝑖 , ⋁ ∧𝑖) and ⋂𝑃  𝔅𝑖 = (⋂𝐴𝑖 , ⋀  ∧𝑖) are C- internal  

                 i∈J              i∈J      i∈J                              i∈J     i∈J 

quadripartitioned neutrosophic cubic set in X.  

  

Theorem - 3.7 

     Let if {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) is a I- internal quadripartitioned neutrosophic cubic set in a non- empty set in 

X, then the P- union and the P- intersection of {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) are  
I- internal quadripartitioned neutrosophic cubic set in X. 
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Proof : 

     Let 𝔅𝑖 = (𝐵𝑖 , Λ𝑖) is an I- internal quadripartitioned neutrosophic cubic set in a non-  

empty set X, we have 𝐵𝑖𝐼
−(𝑥)  ≤  𝜆𝑖𝐼 ≤  𝐵𝑖𝐼

+(𝑥) for i∈J. It follows that 

  

 ( ⋃𝐵𝑖𝐼 )
−  (x) ≤  ⋁ Λ𝑖𝐼  (x) ≤ ( ⋃𝐵𝑖𝐼 )

+  (x)    and  

                          i∈J                       i∈J                      i∈J 

                         ( ⋂𝐵𝑖𝐼 )
−  (x) ≤  ⋀ Λ𝑖𝐼  (x) ≤ ( ⋂𝐵𝑖𝐼 )

+  (x)         

                           i∈J                       i∈J                      i∈J  

Therefore  ⋃𝑃  𝔅𝑖 = ( ⋃𝐴𝑖 , ⋁ ∧𝑖) and ⋂𝑃  𝔅𝑖 = (⋂𝐴𝑖 , ⋀  ∧𝑖) are I- internal  

                 i∈J              i∈J      i∈J                             i∈J     i∈J 

quadripartitioned neutrosophic cubic set in X. 

Theorem - 3.8 

     Let if {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) is a F- internal quadripartitioned neutrosophic cubic set in a non- empty set in 

X, then the P- union and the P- intersection of {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) are  
F- internal quadripartitioned neutrosophic cubic set in X. 

Proof : 

     Let 𝔅𝑖 = (𝐵𝑖 , Λ𝑖) is an F- internal quadripartitioned neutrosophic cubic set in a non-  

empty set X, we have 𝐵𝑖𝐹
− (𝑥)  ≤  𝜆𝑖𝐹 ≤  𝐵𝑖𝐹

+ (𝑥) for i∈J. It follows that 

  

 ( ⋃𝐵𝑖𝐹 )
−  (x) ≤  ( ⋁ Λ𝑖𝐹 ) (x) ≤ ( ⋃𝐵𝑖𝐹 )

+  (x)    and 

                          i∈J                       i∈J                   i∈J 

                         ( ⋂𝐵𝑖𝐹 )
−  (x) ≤  ( ⋀ Λ𝑖𝐹 ) (x) ≤ ( ⋂𝐵𝑖𝐹 )

+  (x)         

                           i∈J                      i∈J                    i∈J  

Therefore  ⋃𝑃  𝔅𝑖 = ( ⋃𝐴𝑖 , ⋁ ∧𝑖) and ⋂𝑃  𝔅𝑖 = (⋂𝐴𝑖 , ⋀  ∧𝑖) are F- internal  

                 i∈J              i∈J     i∈J                              i∈J     i∈J 
quadripartitioned neutrosophic cubic set in X. 

Corollary - 3.2 

     Let if {𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) is a family of internal quadripartitioned neutrosophic cubic sets in a non- 
empty set in X, then the P- union and the P- intersection of  

{𝔅𝑖 = (𝐵𝑖 , Λ𝑖) / i∈J) are T- internal quadripartitioned neutrosophic cubic set in X. 

 

Example - 3.7 

     Let 𝒜 = (𝐴, Ψ)𝑎𝑛𝑑 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic sets in [0,1] where  A = {<  𝑥; 
[0.3,0.5], [0.4,0.6], [0.2,0.7], [0.6,0.9] > / x∈ [0,1]} 

 𝜓 = {<  𝑥; 0.2,0.3, 0.5,0.8 > / x∈ [0,1]} 

 B = {<  𝑥; [0.4,0.5], [0.2,0.3], [0.6,0.7], [0.7,0.8] > / x∈ [0,1]} 

Λ = {<  𝑥; 0.1,0.5, 0.6,0.7 > / x∈ [0,1]} 

Then 𝒜 = (𝐴, Ψ), 𝔅 = (𝐵, Λ) are F-external quadripartitioned neutrosophic cubic sets in [0,1], and 𝒜 𝑈𝑃 𝔅 = 

(A ⋂ B, 𝜓 ⋁ Λ) with 

A⋃B = {<  𝑥; [0.4,0.5], [0.4,0.6], [0.2,0.7], [0.6,0.9] > / x∈ [0,1]} 

 Ψ⋁Λ = {<  𝑥; 0.2, 0.5, 0.5,0.7 > / x∈ [0,1]} 

is not an F-external quadripartitioned neutrosophic cubic sets in [0,1], since  

 (𝜓𝐹⋁ 𝜆𝐹) (X) = 0.7 ∈ (0.6,0.9) =  ((𝐴𝐹⋃𝐵𝐹)−(𝑥), (𝐴𝐹⋃𝐵𝐹)+(𝑥)). 

 Also 𝒜 ⋂𝑃𝔅 = (A⋃B, Ψ⋁Λ) with 

 A⋂B = {<  𝑥; [0.3,0.5], [0.2,0.3], [0.6,0.7], [0.6,0.9]> / x∈ [0,1]} 

 Ψ⋀Λ = {<  𝑥; 0.1, 0.3, 0.6,0.8 > / x∈ [0,1]}  
is not an F-external quadripartitioned neutrosophic cubic sets in [0,1], since 

 (𝜓𝐹  ⋀𝜆𝐹) (X) = 0.8 ∈ (0.6,0.9) = ((𝐴𝐹⋃𝐵𝐹)−(𝑥), (𝐴𝐹⋃𝐵𝐹)+(𝑥)). 
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Example - 3.8  

     For X = {a,b,c}, let 𝒜 = (𝐴, Ψ)𝑎𝑛𝑑 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic sets in X. The 

table 2 and table 3 represents the 𝒜 = (𝐴, Ψ) 𝑎𝑛𝑑 𝔅 = (𝐵, Λ) respectively. 

 

Table 2. Table representation of 𝒜 = (𝐴, 𝛹) 
                 

     X            A(x)          Ψ(x)  

    

     a          ( [0.3,0.4], [0.2,0.6], [0.3,0.5], [0.1,0.3] )        ( 0.25,0.35,0.15, 0.50 )             

 

     b          ( [0.6,0.7], [0.1,0.3], [0.2,0.3], [0.6,0.7] )      ( 0.45,0.40,0.20,0.25 ) 

 

     c          ( [0.0,0.2], [0.3,0.6], [0.0,0.1], [0.2,0.4] )      ( 0.10,0.30,0.65,0.85 ) 

 

 

Table 3. Table representation of 𝔅 = (𝐵, Λ) 

                 

     X            B(x)         Λ (x)  

    

     a       ( [0.3,0.5], [0.2,0.5], [0.3,0.4], [0.1,0.4] )     ( 0.15, 0.25, 0.35, 0.40 )             

 

     b       ( [0.5,0.7], [0.2,0.4], [0.1,0.3], [0.2,0.5] )               ( 0.50, 0.30, 0.40, 0.15 ) 

 

     c       ( [0.0,0.6], [0.2,0.6], [0.4,0.5], [0.2,0.3] )             ( 0.20, 0.55, 0.35, 0.25 ) 

 

 

Table 4. Table representation of  𝒜 ∪𝑃 𝔅 = (𝐴 ∪ 𝐵, 𝜓⋁Λ) 
                 

     X     (𝐴 ∪ 𝐵)(𝑥)            (𝜓⋁Λ)(x)  

    

     a       ( [0.3,0.5], [0.2,0.6], [0.3,0.4], [0.1,0.3] )    ( 0.25, 0.35, 0.15, 0.40 )             

 

     b       ( [0.6,0.7], [0.2,0.4], [0.1,0.3], [0.2,0.5] )              ( 0.50, 0.40, 0.20, 0.15 ) 

 

     c       ( [0.0,0.6], [0.3,0.6], [0.0,0.1], [0.2,0.3] )             ( 0.20, 0.55, 0.35, 0.25 ) 

 

Table 5. Table representation of  𝒜⋂𝑃𝔅 = (𝐴 ∩ 𝐵, 𝜓 ∧ Λ) 
                 

     X      (𝐴⋂𝐵)(𝑥)                  (𝜓 ∧ Λ)(x)   

     a       ( [0.3,0.4], [0.2,0.5], [0.3,0.5], [0.1,0.3] )     ( 0.15, 0.25, 0.35, 0.50 )             

 

     b       ( [0.5,0.7], [0.1,0.3], [0.2,0.3], [0.6,0.7] )               ( 0.45, 0.30, 0.40, 0.25 ) 

 

     c       ( [0.0,0.2], [0.2,0.6], [0.4,0.5], [0.2,0.4] )              ( 0.10, 0.30, 0.60, 0.85 ) 

 

 

Then 𝒜 = (𝐴, Ψ) and 𝔅 = (𝐵, Λ) are both T- internal quadripartitioned neutrosophic cubic sets in X.  

     Table 4 and 5 are represented by 𝒜⋃𝑃𝔅 = (𝐴⋃𝐵, 𝜓⋁Λ) and 𝒜⋂𝑃𝔅 = (𝐴⋂𝐵, 𝜓⋀Λ) 

Then 𝒜⋃𝑃𝔅 = (𝐴⋂𝐵, 𝜓⋀Λ) is neither C-external nor T-external quadripartitioned neutrosophic cubic set in 
X. 
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     (𝜆𝐶⋁ 𝜓𝐶) (a) = 0.35 ∈ (0.3,0.5) = (( 𝐴𝐶⋃𝐵𝐶)−(𝑎) , (𝐴𝐶⋃𝐵𝐶)+(𝑎))  and 

     (𝜆𝑇⋀𝜓𝑇) (b) = 0.45 ∈ (0.5,0.7) = (( 𝐴𝐶⋃𝐵𝐶)−(𝑏) , (𝐴𝐶⋃𝐵𝐶)+(𝑏))  

 

Example - 3.9 

     Let 𝒜 = (𝐴, Ψ)𝑎𝑛𝑑 𝔅 = (𝐵, Λ) be a quadripartitioned neutrosophic cubic sets in [0,1] where  A = { < x: 

[0.2,0.4], [0.3,0.4], [0.3,0.5], [0.4, 0.6] > / x ∈ [0,1]} 

            Ψ = { < x: 0.1, 0.2, 0.6, 0.5 > / x ∈ [0,1]} 

           B = { < x: [0.2,0.6], [0.4,0.9], [0.4,0.6] [0.4,0.7] > / x ∈ [0,1]} 

           Λ = { < x: 0.4, 0.7, 0.5, 0.6 > / x ∈ [0,1]} 

Then 𝒜 = (𝐴, Ψ) and 𝔅 = (𝐵, Λ) are T- internal quadripartitioned neutrosophic cubic sets in [0,1]. The R- 

union 𝒜⋃𝑅𝔅 = (𝐴⋃𝐵, 𝜓 ∧ Λ) of 𝒜 = (𝐴, Ψ) and 𝔅 = (𝐵, Λ) is given below, 

           A⋃ B = { < x: [0.2,0.6], [0.4,0.9], [0.3,0.5] [0.4,0.6] > / x ∈ [0,1]}  

           𝜓⋀Λ = { < x: 0.1, 0.2, 0.6, 0.6 > / x ∈ [0,1]}  

 

(𝜆𝑇⋀𝜓𝑇) (x) = 0.1 < 0.2 = (𝐴𝑇⋃𝐵𝑇)− (𝑥)𝑎𝑛𝑑 (𝜆𝐶⋀𝜓𝐶) (x) = 0.2 < 0.3 = (𝐴𝐶⋃𝐵𝐶)− (𝑥). 

Hence, 𝒜⋃𝑅𝔅 = (𝐴⋃𝐵, 𝜓⋀Λ) is neither a C-internal nor I-internal quadripartitioned neutrosophic cubic sets 
in [0,1].  

 

      𝒜⋃𝑅𝔅 = (𝐴⋃𝐵, 𝜓⋀Λ) is a T-internal quadripartitioned neutrosophic cubic sets in [0,1].  

       The R-intersection 𝒜⋂𝑅𝔅 = (𝐴⋂𝐵, 𝜓⋁Λ) of 𝒜 = (𝐴, Ψ) and 𝔅 = (𝐵, Λ) is given below, 
          

           A⋂B = {< x: [0.2,0.4], [0.3,0.4], [0.4,0.6] [0.4,0.7] > / x ∈ [0,1]}  

           𝜓⋁Λ = {< x: 0.4, 0.7, 0.5, 0.5 > / x ∈ [0,1]}  

 

Since, (𝐴𝐹⋂𝐵𝐹)−(x)  ≤ (𝜆𝐹 ⋁ 𝜓𝐹 )  ≤  (𝐴𝐹⋂𝐵𝐹)+(x) for all x ∈ [0,1]. 

𝒜⋂𝑅𝔅 = (𝐴⋂𝐵, 𝜓⋁Λ) is a F-internal quadripartitioned neutrosophic cubic sets in [0,1]. 
But it is not for T-internal, C-internal, F-internal quadripartitioned neutrosophic cubic sets in [0,1]. 
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