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Abstract: The aim of this paper is to define neutrosophic cubic ℵ-ternion subsemigroup, neutrosophic(neut.) cubic ℵ- left 
ideal(LI), (resp. lateral ideal(खI), right ideal(RI)) of ternion semigroup(SG) with suitable example, to define characteristic neut. 
cubic  ℵ-structure(ℵ-S) of ternion SG. Additionally intersection of two neut. cubic ℵ-LI(resp. खI, RI) is also a neut. cubic  ℵ-
LI(resp. खI, RI). We find intersection between two neut. cubic ℵ-LI(resp. खI, RI) in ternion SG is neut. cubic  ℵ-LI(resp. खI, RI) 
in ternion SG. Further if we have an neut. cubic ℵ-LI(resp. खI, RI) then its pre-image is also neut. cubic  ℵ-LI(resp. खI, RI) of 
ternion SG. In this study a new algebraic approach has been developed in neut. cubic  ℵ-ideals in ternion SG. In future this neut. 
cubic ℵ-fuzzy ideal concept can be used in semiring, ternion semiring etc. 
 Keywords: Neutrosophic fuzzy set, Interval Valued Neutrosophic cubic ℵ-fuzzy ideals, Ternion Semigroup, Direct product of 
cubic ternion semigroup, Homomorphism of cubic ternion semigroup. 
 

I. INTRODUCTION 
R.Chinram et al.[4] in 2023 studied a new notion on covered left ideals of ternary SG. A. Nongmanee and S. 
Leeratanavalee[13] studied about quaternary rectangular bands and representations of ternary SG in 2022. L. A. Zadeh [23] introduced 
the notion of interval valued (in short i-v) fuzzy subset where the values of the membership functions are closed interval number 
instead of single value in 1975.  
Li. Chunnu et al.[5] discussed a new characterization  of fuzzy ideals of SG in 2021. K. T. Atanassove [1] introduced the notion of an 
intuitionistic fuzzy set. F. Smarandache[20] introduced the notion of neutrosophic sets (in short neut.) which is useful mathematical 
tool for dealing with membership, non membership and indeterminacy function. D. H. Lehmer[9] introduced ternary analogue of 
abelian group in 1932. Madad Khan et al. [11] introduced the notion of neut. ࣨ-subsemigroup(SSG) in SG and investigated several 
properties. K. Lenin Muthu Kumaran and S. Selvaraj[10] discussed about interval valued neut. ℵ-fuzzy ideals in SG in 2023. S. 
Amalanila and S. Jayalakshmi[2] discussed a cubic (1,2) ideals of cubic near-rings. V. Chinnadurai and K. Bharathivelan[3] studied a 
new notion of cubic lateral ideals in ternary near-rings. Muhammad Gulistan[12] introduced the notion of neutrosophic cubic (ߚ,ߙ)-
ideals in semigroup with application. The above ideas motivate us to define the notion of neut. cubic ℵ-fuzzy ideals in ternion SG.  
In this paper, the notion of neut. cubic ℵ-ideals in ternion (means ternary) SG is introduced and several properties are investigated 
such as LI, ℒI, RI etc. Further, conditions for neut. cubic ℵ-S to be neut. cubic  ℵ-ideals in ternion SG are provided. Furthermore, we 
explore the ideas of characteristic function, level sets of neut. cubic  ℵ-S of ternion SG, direct product, intersection property of neut. 
cubic  ℵ-S of fuzzy ideal in ternion SG and homomorphism of neut. cubic  ℵ-ideals in ternion SG and its related properties. 

 
II. METHODOLOGY 

In this research work the results of neut. cubic  ℵ-ideals in ternion SG are used such as neut. cubic  ℵ-ternion SSG, neut. cubic  ℵ-
LI(resp. ℒI, RI), negative product between two neut. cubic  ℵ-structure in ternion SG.  
 

III. RESULT AND DISCUSSION 
In this section, we define the idea of neutrosophic ℵ-cubic ideals in ternion semigroups and investigate using this concept. 
Definition 3.1 
Consider ܵ஼  as a neut. cubic ℵ-S defined over the set ܵ. In such a context, ܵ஼  is termed as a neut. cubic ℵ-ternion SSG of ܵ if it 
meets the following criteria: 

ேܶഥ([ݓݒݑ]) ≤ }ݔܽ݉ݎ ேܶഥ(ݑ), ேܶഥ(ݒ), ேܶഥ(ݓ)}, 
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([ݓݒݑ])ேഥܫ ≥ ,(ݑ)ேഥܫ}݊݅݉ݎ ,(ݒ)ேഥܫ  ,{(ݓ)ேഥܫ
([ݓݒݑ])ேഥܨ ≥  and ,{(ݓ)ேഥܨ,(ݒ)ேഥܨ,(ݑ)ேഥܨ}݊݅݉ݎ
ேܶ([ݓݒݑ]) ≥ ݉݅݊{ ேܶ(ݑ), ேܶ(ݒ), ேܶ(ݓ)}, 
([ݓݒݑ])ேܫ ≤ ,(ݑ)ேܫ}ݔܽ݉ ,(ݒ)ேܫ  ,{(ݓ)ேܫ
([ݓݒݑ])ேܨ ≤ ݓ,ݒ,ݑ for all {(ݓ)ேܨ,(ݒ)ேܨ,(ݑ)ேܨ}ݔܽ݉ ∈ ܵ. 

 
Definition 3.2 
An neut. cubic ℵ-S ܵ஼  over set ܵ is considered as an neut. cubic ℵ − ℵ.݌ݏ݁ݎ) ܫܮ − ℒܫ,ℵ −  of ܵ if it adheres to the following (ܫܴ
criteria: 

 ேܶഥ([ݓݒݑ]) ≤ ேܶഥ(ݓ)൫݌ݏ݁ݎ. ேܶഥ([ݓݒݑ]) ≤ ேܶഥ(ݒ), ேܶഥ([ݓݒݑ]) ≤ ேܶഥ(ݑ)൯ 
([ݓݒݑ])ேഥܫ  ≥ .݌ݏ݁ݎ൫(ݓ)ேഥܫ ([ݓݒݑ])ேഥܫ ≥ ,(ݒ)ேഥܫ ([ݓݒݑ])ேഥܫ ≥  ൯(ݑ)ேഥܫ
([ݓݒݑ])ேഥܨ ≥ ([ݓݒݑ])ேഥܨ.ݏ݌݁ݎ൫(ݓ)ேഥܨ ≥ ([ݓݒݑ])ேഥܨ,(ݒ)ேഥܨ ≥  ൯, and(ݑ)ேഥܨ
 ேܶ([ݓݒݑ]) ≥ ேܶ(ݓ)൫݌ݏ݁ݎ. ேܶ([ݓݒݑ]) ≥ ேܶ(ݒ), ேܶ([ݓݒݑ]) ≥ ேܶ(ݑ)൯ 
([ݓݒݑ])ேܫ  ≤ .݌ݏ݁ݎ൫(ݓ)ேܫ ([ݓݒݑ])ேܫ ≤ ,(ݒ)ேܫ ([ݓݒݑ])ேܫ ≤  ൯(ݑ)ேܫ
([ݓݒݑ])ேܨ ≤ ([ݓݒݑ])ேܨ.ݏ݌݁ݎ൫(ݓ)ேܨ ≤ ([ݓݒݑ])ேܨ,(ݒ)ேܨ ≤ ,ݑ ൯for all(ݑ)ேܨ ݓ,ݒ ∈ ܵ. 

If ܵ஼  is a neut. cubic ℵ-LI, ℵ-ℒI, ℵ- RI of ܵ, then ܵ஼  is said to be neut. cubic  ℵ-ideal of ܵ. 
 
Note 3.3 
Every neut. cubic ℵ-ܫܮ (݌ݏ݁ݎ.ℒܫܴ,ܫ) within a ternion  SG qualifies as an neut. cubic ℵ-ternion  SSG, the reverse may not hold true, 
(ie) neut. cubic ℵ-ternion  SSG is not necessarily an neut. cubic ℵ-LI, nor is it required to be an neut. cubic ℵ-ℒI or an neut. cubic ℵ-
RI, as demonstrated in the subsequent example. 
 
Example 3.4 
Let ܵ = {0, 1, 2, 3} and define the ternion operation [ ] on ܵ as follows: 
 

[] 0 1 2 3 [] 0 1 2 3 [] 0 1 2 3 [] 0 1 2 3 
00 0 1 2 3 10 1 1 1 3 20 0 1 2 3 30 3 3 3 3 
01 0 1 2 3 11 1 1 1 3 21 0 1 2 3 31 3 3 3 3 
02 0 1 2 3 12 1 1 1 3 22 0 1 2 3 32 3 3 3 3 
03 3 3 3 3 13 3 3 3 3 23 3 3 3 3 33 3 3 3 3 

     Table 1      Table 2        Table 3        Table 4 
 
Then, (ܵ, [ ]) is a ternion SG [16]. Define an neut. cubic ℵ-S, ܵ஼  over S as follows: 
   ேܶഥ(0) = ேഥ(0)ܫ    ,[0.5−,0.7−] = ேഥ(0)ܨ    ,[0.1−,0.5−] = [−0.6,−0.1],     
   ேܶഥ(1) = ேഥ(1)ܫ     ,[0.5−,0.7−] = ேഥ(1)ܨ      ,[0.1−,0.5−] = [−0.6,−0.1],        
   ேܶഥ(2) = ேഥ(2)ܫ    ,[0.4−,0.6−] = ேഥ(2)ܨ     ,[0.3−,0.6−] = [−0.7,−0.4],   
   ேܶഥ(3) = ேഥ(3)ܫ    ,[0.1−,0.4−] = ேഥ(3)ܨ     ,[0.5−,0.7−] = [−0.9,−0.8].  
   ேܶ(0) = ே(0)ܫ    ,0.1− = ே(0)ܫ    ,0.5− = −0.8,      
   ேܶ(1) = ே(1)ܫ    ,0.4− = ே(1)ܫ    ,0.3− = −0.4,             
   ேܶ(2) = ே(2)ܫ    ,0.5− = ே(2)ܫ     ,0.1− = −0.1,    
   ேܶ(3) = ே(3)ܫ    ,0.5− = ே(3)ܫ     ,0.1− = −0.1. 
 
By routine calculation, ܵ஼ = ேܶഥ , ேഥܫ  , ேഥܨ  ,  ேܶ , ,ேܫ   ேis an neut. cubic ternion ℵ-SSG of ܵ, but it is not an neut. cubic  ℵ-LI, becauseܨ 

ேܶഥ[130] = [−0.4,−0.1] ≰ [−0.7,−0.5] = ேܶഥ(0), 
ேഥ[130]ܫ = [−0.7,−0.5] ≱ [−0.5,− 0.1] =  ,ேഥ(0)ܫ
ேഥ[130]ܨ = [−0.9,−0.8] ≱ [−0.6,− 0.1] =  .ேഥ(0)ܨ
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Example 3.5 
Let ܵ = {0, 1, 2, 3} and define the ternion operation [ ] on ܵ as follows: 
 

[] 0 1 2 3 [] 0 1 2 3 [] 0 1 2 3 [] 0 1 2 3 
00 0 1 0 3 10 0 1 0 3 20 0 1 0 3 30 3 3 3 3 
01 0 1 0 3 11 0 1 0 3 21 0 1 0 3 31 3 3 3 3 
02 0 1 0 3 12 0 1 0 3 22 0 1 0 3 32 3 3 3 3 
03 3 3 3 3 13 3 3 3 3 23 3 3 3 3 33 3 3 3 3 

     Table 5      Table 6        Table 7         Table 8 
Then, (ܵ, [ ]) is a ternion SG [16]. Define an neut. cubic ℵ-S, ܵே  over S as follows: 
   ேܶഥ(0) = ேഥ(0)ܫ    ,[0.8−,0.9−] = ேഥ(0)ܨ    ,[0.2−,0.5−] = [−0.4,−0.1],     
   ேܶഥ(1) = ேഥ(1)ܫ     ,[0.6−,0.8−] = ேഥ(1)ܨ      ,[0.4−,0.6−] = [−0.5,−0.3],        
   ேܶഥ(2) = ேഥ(2)ܫ    ,[0.2−,0.5−] = ேഥ(2)ܨ     ,[0.7−,0.8−] = [−0.7,−0.6],   
   ேܶഥ(3) = ேഥ(3)ܫ    ,[0.8−,0.9−] = ேഥ(3)ܨ     ,[0.2−,0.5−] = [−0.4,−0.1].   
   ேܶ(0) = ே(0)ܫ    ,0.8− = ே(0)ܫ    ,0.2− = −0.1,      
   ேܶ(1) = ே(1)ܫ    ,0.2− = ே(1)ܫ    ,0.7− = −0.6,             
   ேܶ(2) = ே(2)ܫ    ,0.6− = ே(2)ܫ     ,0.4− = −0.3,    
   ேܶ(3) = ே(3)ܫ    ,0.8− = ே(3)ܫ     ,0.2− = −0.1.  
By routine calculation, ܵ஼ = ேܶഥ , ேഥܫ  , ேഥܨ  ,  ேܶ , ,ேܫ   ே  is a neut. cubic ternion ℵ-SSG of ܵ, but it is not a neut. cubic  ℵ-ℒI, becauseܨ 

ேܶഥ[101] = [−0.8,−0.6] ≰ [−0.9,−0.8] = ேܶഥ(0), 
ேഥ[101]ܫ = [−0.6,−0.4] ≱ [−0.5,− 0.2] =  ,ேഥ(0)ܫ
ேഥ[101]ܨ = [−0.5,−0.3] ≱ [−0.4,− 0.1] =  .ேഥ(0)ܨ

By addition, ܵ஼  is also not a neut. cubic ℵ-RL, because 
ேܶഥ[021] = [−0.8,−0.6] ≰ [−0.9,−0.8] = ேܶഥ(0), 
ேഥ[021]ܫ = [−0.6,−0.4] ≱ [−0.5,− 0.2] =  ,ேഥ(0)ܫ
ேഥ[021]ܨ = [−0.5,−0.3] ≱ [−0.4,− 0.1] =  .ேഥ(0)ܨ

 
Definition 3.6 
Let ஺ܵ = ,ݑ〉 ேܶഥ , ேഥܫ  , ேഥܨ  ,  ேܶ , ேܫ  , ே〉, ܵ஻ܨ  = ,ݑ〉 ௉ܶത , ௉തܫ  , ௉തܨ  ,  ௉ܶ , ,௉ܫ  ௉〉 and ܵ஼ܨ  = ,ݑ〉 ொܶത , ொതܫ  , ொതܨ  ,  ொܶ , ொܫ  ,  ொ〉 a neut. cubic ℵ-Sܨ 
over ܵ. The neut. cubic ℵ-product of ܵேഥ , ܵ௉ത and ܵொത  is defined by 

஺ܵ ⊙ܵ஻ ⊙ܵ஼ = ,ݑ〉 ൫ ேܶഥ∘௉ത∘ொത , ேഥ∘௉ത∘ொതܫ  , ேഥ∘௉ത∘ொതܨ  ,  ேܶ∘௉∘ொ , ே∘௉∘ொܫ  ,  〈(ݑ)ே∘௉∘ொ൯ܨ 
Where, 

ேܶഥ∘௉ത∘ொത(ݑ) = ൜⋀ ൛ݔܽ݉ൣ ேܶഥ(݌), ௉ܶത(ݍ), ொܶത(ݎ)ൟ൧௨ୀ[௣௤௥]

0ത                                           otherwise 
  ,      ேܶ∘௉∘ொ(ݑ) = ൜⋁ ൣ݉݅݊൛ ேܶ(݌), ௉ܶ(ݍ), ொܶ(ݎ)ൟ൧௨ୀ[௣௤௥]

0                                          otherwise 
 

(ݑ)ேഥ∘௉ത∘ொതܫ = ൜ ⋁ ൣ݉݅݊൛ܫேഥ(݌), ,(ݍ)௉തܫ ൟ൧௨ୀ[௣௤௥](ݎ)ொതܫ

−1ത                                           otherwise 
(ݑ)ே∘௉∘ொܫ      ,   = ൜ ⋀ ,(݌)ேܫ൛ݔܽ݉ൣ ,(ݍ)௉ܫ ൟ൧௨ୀ[௣௤௥](ݎ)ொܫ

−1                                          otherwise 
 

(ݑ)ேഥ∘௉ത∘ொതܨ = ൜⋁ ൣ݉݅݊൛ܨேഥ(݌),ܨ௉ത(ݍ),ܨொത(ݎ)ൟ൧௨ୀ[௣௤௥]

−1ത                                           otherwise 
(ݑ)ே∘௉∘ொܨ     ,  = ൜⋀ ൟ൧௨ୀ[௣௤௥](ݎ)ொܨ,(ݍ)௉ܨ,(݌)ேܨ൛ݔܽ݉ൣ

−1                                          otherwise 
 

 
Theorem 3.7 
Consider a ternion SG denoted as ܵ. If we have two neut. cubic   ℵ-ܫܮ (݌ݏ݁ݎ.ℒܫܴ,ܫ)′ݏ of ܵ, the intersection of these ideals also 
qualifies as a neut. cubic  ℵ-ܫܮ (݌ݏ݁ݎ.ℒܫܴ,ܫ) of ܵ. 
Proof. 

Let ஺ܵ = ,ݑ〉 ( ேܶഥ , ேഥܫ  , ேഥܨ  , ேܶ , ேܫ  , and ܵ஻  〈(ݑ)(ேܨ  = ,ݑ〉 ( ெܶഥ , ெഥܫ  , ெഥܨ  , ெܶ , ,ெܫ    be neut. cubic 〈(ݑ)(ெܨ 
ℵ − ݓ,ݒ,ݑ of ܵ. Then for any (ܫܴ,ܫℒ.݌ݏ݁ݎ) ܫܮ ∈ ܵ, we have 
    ேܶഥ∩ெഥ([ݓݒݑ]) = }ݔܽ݉ ேܶഥ([ݓݒݑ]), ெܶഥ([ݓݒݑ])} 
       ≤ }ݔܽ݉ ேܶഥ(ݓ), ெܶഥ(ݓ)} = ேܶഥ∩ெഥ(ݓ), 
([ݓݒݑ])ேഥ∩ெഥܫ     = ,([ݓݒݑ])ேഥܫ}݊݅݉  {([ݓݒݑ])ெഥܫ
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                                                ≥ ,(ݓ)ேഥܫ}݊݅݉ {(ݓ)ெഥܫ =  ,(ݓ)ேഥ∩ெഥܫ
([ݓݒݑ])ேഥ∩ெഥܨ    =  {([ݓݒݑ])ெഥܨ,([ݓݒݑ])ேഥܨ}݊݅݉
       ≥ {(ݓ)ெഥܨ,(ݓ)ேഥܨ}݊݅݉ =  ,(ݓ)ேഥ∩ெഥܨ
                         ேܶ∩ெ([ݓݒݑ]) = ݉݅݊{ ேܶ([ݓݒݑ]), ேܶ([ݓݒݑ])} 
       ≥ ݉݅݊{ ேܶ(ݓ), ெܶ(ݓ)} = ேܶ∩ெ(ݓ), 
([ݓݒݑ])ே∩ெܫ                          = ,([ݓݒݑ])ேܫ}ݔܽ݉  {([ݓݒݑ])ெܫ
                                                ≤ ,(ݓ)ேܫ}ݔܽ݉ {(ݓ)ெܫ =  ,(ݓ)ே∩ெܫ
([ݓݒݑ])ே∩ெܨ                          =  {([ݓݒݑ])ெܨ,([ݓݒݑ])ேܨ}ݔܽ݉
                                                ≤ {(ݓ)ெܨ,(ݓ)ேܨ}ݔܽ݉ =  .(ݓ)ே∩ெܫ
Therefore  ஺ܵ∩஻ is a neut. cubic  ℵ −  .ܵ of (ܫܴ,ܫℒ.݌ݏ݁ݎ) ܫܮ
 
Corollary 3.8 
Consider a ternion SG denoted as ܵ. If ൛ܵ஼೔|݅ ∈ ൟ forms a family of neut. cubic ℵ߉ −  s of ܵ, then the set ⋂ܵ஼೔ also’(ܫܴ,ܫℒ.݌ݏ݁ݎ) ܫܮ
qualifies as an neut. cubic  ℵ −  .ܵ of (ܫܴ,ܫℒ.݌ݏ݁ݎ) ܫܮ
 
Theorem 3.9 
Assume that ஺ܵ, ܵ஻  and ܵே be a neut. cubic  ℵ-S’s over S. If ܵ஼  is a neut. cubic ℵ-RI of S, then ஺ܵ⨀ܵ஻⨀ܵே is also a neut. cubic  ℵ-RI 
of S. 
Proof.  
Assume that ܵ஼  is a neut. cubic ℵ-RI of S. If there exist ݍ,݌, ݎ ∈ ܵ such that ݑ = [ݓݒݑ] then  ,[ݎݍ݌] = ൧ݓݒ[ݎݍ݌]ൣ =  ൧ for[ݓݒݎ]ݍ݌ൣ
all ݑ, ∋ ݓ,ݒ  ܵ. Then, 
               ஺̅ܶ∘஻ത∘ேഥ(ݑ) = ⋀ ൛݉ܽݔ{ ஺̅ܶ(݌),  ஻ܶത(ݍ),  ேܶഥ(ݎ)}ൟ௨ୀ[௣௤௥]    
                           = ⋀ ൛݉ܽݔ{ ஺̅ܶ(݌),  ஻ܶത(ݍ),  ேܶഥ([ݓݒݎ])}ൟ[௨௩௪]ୀ[௣௤[௥௩௪]]   
                           = ⋀ ൛݉ܽݔ{ ஺̅ܶ(݌),  ஻ܶത(ݍ),  ேܶഥ(ℎ)}ൟ[௨௩௪]ୀ[௣௤௛]   
                         ≥  ஺̅ܶ∘஻ത∘ேഥ([ݓݒݑ]). 
(ݑ) ஺̅∘஻ത∘ேഥܫ                       = ⋁ ൛݉݅݊{ܫ஺̅(݌), ,(ݍ)஻തܫ  ൟ௨ୀ[௣௤௥]{(ݎ)ேഥܫ      
       = ⋁ ൛݉݅݊{ܫ஺̅(݌), ,(ݍ)஻തܫ  ൟ[௨௩௪]ୀ[௣௤[௥௩௪]]{([ݓݒݎ])ேഥܫ    
       = ⋁ ൛݉݅݊{ܫ஺̅(݌), ,(ݍ)஻തܫ  ேഥ(ℎ)}ൟ[௨௩௪]ୀ[௣௤௛]ܫ    
                           ≤  .([ݓݒݑ])஺̅∘஻ത∘ேഥ ܫ 
(ݑ) ஺̅∘஻ത∘ேഥܨ                      = ⋁ ൛݉݅݊{ܨ஺̅(݌), ,(ݍ)஻തܨ  ൟ௨ୀ[௣௤௥]{(ݎ)ேഥܨ      
       = ⋁ ൛݉݅݊{ܨ஺̅(݌), ,(ݍ)஻തܨ  ൟ[௨௩௪]ୀ[௣௤[௥௩௪]]{([ݓݒݎ])ேഥܨ    
       = ⋁ ൛݉݅݊{ܨ஺̅(݌), ,(ݍ)஻തܨ  ேഥ(ℎ)}ൟ[௨௩௪]ୀ[௣௤௛]ܨ    
                           ≤  .([ݓݒݑ])஺̅∘஻ത∘ேഥ ܨ 
                       ஺ܶ∘஻∘ே(ݑ) = ⋁ ൛݉݅݊{ ஺ܶ(݌),  ஻ܶ(ݍ),  ேܶ(ݎ)}ൟ௨ୀ[௣௤௥]     
       = ⋁ ൛݉݅݊{ ஺ܶ(݌),  ஻ܶ(ݍ),  ேܶ([ݓݒݎ])}ൟ[௨௩௪]ୀ[௣௤[௥௩௪]]   
       = ⋁ ൛݉݅݊{ ஺ܶ(݌),  ஻ܶ(ݍ),  ேܶ(ℎ)}ൟ[௨௩௪]ୀ[௣௤௛]  
       ≤  ஺ܶ∘஻∘ே([ݓݒݑ]) 
(ݑ)஺∘஻∘ேܫ                        = ⋀ ൛݉ܽܫ}ݔ஺(݌), ,(ݍ)஻ܫ  ൟ௨ୀ[௣௤௥]{(ݎ)ேܫ     
                           = ⋀ ൛݉ܽܫ}ݔ஺(݌), ,(ݍ)஻ܫ  ൟ[௨௩௪]ୀ[௣௤[௥௩௪]]{([ݓݒݎ])ேܫ    
                           = ⋀ ൛݉ܽܫ}ݔ஺(݌), ,(ݍ)஻ܫ  ே(ℎ)}ൟ[௨௩௪]ୀ[௣௤௛]ܫ    
                         ≥  .([ݓݒݑ])஺∘஻∘ேܫ 
(ݑ)஺∘஻∘ேܨ                        = ⋀ ൛݉ܽܨ}ݔ஺(݌), ,(ݍ)஻ܨ  ൟ௨ୀ[௣௤௥]{(ݎ)ேܨ     
                           = ⋀ ൛݉ܽܨ}ݔ஺(݌), ,(ݍ)஻ܨ  ൟ[௨௩௪]ୀ[௣௤[௥௩௪]]{([ݓݒݎ])ேܨ    
                           = ⋀ ൛݉ܽܨ}ݔ஺(݌), ,(ݍ)஻ܨ  ே(ℎ)}ൟ[௨௩௪]ୀ[௣௤௛]ܨ    
                         ≥  .([ݓݒݑ])஺∘஻∘ேܨ 
Therefore, ஺ܵ  ⨀ ܵ஻ ⨀ ܵே is a neut. cubic   ℵ-RI of ܵ. 
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Theorem 3.10 
Assume that ஺ܵ, ܵ஻  and ܵே be a neut. cubic ℵ-S’s over S. If ܵ஼  is a neut. cubic ℵ-LI of S, then ஺ܵ⨀ܵ஻⨀ܵே is also a neut. cubic  ℵ-LI 
of S. 
Proof. 
It follows similarly from the theorem 3.12 
 
Definition 3.11 
Let ݂: ܵ → ܵ′ be a function of sets. If ܵ′஽ = ,ݑ〉 ஻ܶത , ஻തܫ  , ஻തܨ  , ஻ܶ , ஻ܫ  ,  ஻〉 is a neut. cubic ℵ-S over ′ , the preimage of  ܵ′஽ under ݂ isܨ 
defined to be a neut. cubic  ℵ-S’s. 

݂ିଵ(ܵᇱ஽)(ݑ) = ൫݂ିଵ( ஻ܶത), ݂ିଵ(ܫ஻ത), ݂ିଵ(ܨ஻ത),݂ିଵ( ஻ܶ), ݂ିଵ(ܫ஻), ݂ିଵ(ܨ஻)൯(ݑ), 
For every ݑ ∈ ܵ, the inverse function ݂ିଵ satisfies the equations 
݂ିଵ( ஻ܶത)(ݑ) = ஻ܶത൫݂(ݑ)൯, ݂ିଵ(ܫ஻ത)(ݑ) = ,൯(ݑ)஻ത൫݂ܫ ݂ିଵ(ܨ஻ത)(ݑ) = ,൯(ݑ)஻ത൫݂ܨ ݂ିଵ( ஻ܶ)(ݑ) = ஻ܶ൫݂(ݑ)൯, ݂ିଵ(ܫ஻)(ݑ) = ,൯(ݑ)஻൫݂ܫ
݂ିଵ(ܨ஻)(ݑ) =  ൯(ݑ)஻൫݂ܨ
 
Theorem 3.12 
Assume that ݂: ܵ → ܵ′ be a homomorphism of ternion SG’s. If ܵ′஽ = ( ஻ܶത , ஻തܫ  , ஻തܨ  , ஻ܶ , ஻ܫ  , ஻) is an neut. cubic  ℵܨ  −  (ܫܴ,ܫℒ.݌ݏ݁ݎ) ܫܮ
of ܵ′ , then the preimage of ܵ′஽ under f is an neut. cubic  ℵ −  .of S (ܫܴ,ܫℒ.݌ݏ݁ݎ) ܫܮ
Proof.  
Let  ݂ିଵ(ܵ′஽) = ൫݂ିଵ( ஻ܶത), ݂ିଵ(ܫ஻ത), ݂ିଵ(ܨ஻ത),݂ିଵ( ஻ܶ), ݂ିଵ(ܫ஻), ݂ିଵ(ܨ஻)൯ is the preimage of ܵ′஽ under ݂. Let  ݑ, ݓ,ݒ ∈ ܵ, then, 
   ݂ିଵ( ஻ܶത)([ݓݒݑ]) = ஻ܶത൫݂([ݓݒݑ])൯ = ஻ܶത([݂(ݑ)݂(ݒ)݂(ݓ)]) 
         ≤ ஻ܶത൫݂(ݓ)൯ = ݂ିଵ( ஻ܶത)(ݓ), 
    ݂ିଵ(ܫ஻ത)([ݓݒݑ]) = ൯([ݓݒݑ])஻ത൫݂ܫ =  ([(ݓ)݂(ݒ)݂(ݑ)݂])஻തܫ
         ≥ ൯(ݓ)஻ത൫݂ܫ = ݂ିଵ(ܫ஻ത)(ݓ), 
             ݂ିଵ(ܨ஻ത)([ݓݒݑ]) = ൯([ݓݒݑ])஻ത൫݂ܨ =  ([(ݓ)݂(ݒ)݂(ݑ)݂])஻തܨ
         ≥ ൯(ݓ)஻ത൫݂ܨ = ݂ିଵ(ܨ஻ത)(ݓ). 
                         ݂ିଵ( ஻ܶ)([ݓݒݑ]) = ஻ܶ൫݂([ݓݒݑ])൯ = ஻ܶ([݂(ݑ)݂(ݒ)݂(ݓ)]) 
         ≥ ஻ܶ൫݂(ݓ)൯ = ݂ିଵ( ஻ܶ)(ݓ), 
    ݂ିଵ(ܫ஻)([ݓݒݑ]) = ൯([ݓݒݑ])஻൫݂ܫ =  ([(ݓ)݂(ݒ)݂(ݑ)݂])஻ܫ
         ≤ ൯(ݓ)஻൫݂ܫ = ݂ିଵ(ܫ஻)(ݓ), 
             ݂ିଵ(ܨ஻)([ݓݒݑ])  = ൯([ݓݒݑ])஻൫݂ܨ =  ([(ݓ)݂(ݒ)݂(ݑ)݂])஻ܨ
         ≤ ൯(ݓ)஻൫݂ܨ = ݂ିଵ(ܨ஻)(ݓ). 
 
Hence,  ݂ିଵ(ܵ′஽) is a neut. cubic ℵ-LI of  ܵ. 
 
Definition 3.13 
For a subset  ܣ of a nonempty ܵ, consider the neut. cubic ℵ-S over ܵ. 

߯஺̅(ܵேഥ) = ,ݑ〉 ൫߯஺̅( ேܶഥ),߯஺̅(ܫேഥ),߯஺̅(ܨேഥ), ߯஺( ேܶ),߯஺(ܫே),߯஺(ܨே)൯〉 , 
where,  

߯஺̅( ேܶഥ): ܵ → ݑ,[1,0−]ܦ → ൜−1ത ݑ ݂݅              ∈ ܣ
0ത ,݁ݏ݅ݓݎℎ݁ݐ݋       

,           ߯஺( ேܶ): ܵ → ݑ,[1,0−] → ൜ ݑ ݂݅             0 ∈ ܣ
 ,݁ݏ݅ݓݎℎ݁ݐ݋       1−

߯஺̅(ܫேഥ):ܵ → ݑ,[1,0−]ܦ → ൜ 0ത ݑ ݂݅            ∈ ܣ
−1ത ,݁ݏ݅ݓݎℎ݁ݐ݋         

,          ߯஺(ܫே):ܵ → ݑ,[1,0−] → ൜−1           ݂݅ ݑ ∈ ܣ
 ,݁ݏ݅ݓݎℎ݁ݐ݋       0  

߯஺̅(ܨேഥ): ܵ → ݑ,[1,0−]ܦ → ൜ 0ത ݑ ݂݅             ∈ ܣ
−1ത ,݁ݏ݅ݓݎℎ݁ݐ݋         

,         ߯஺(ܨே): ܵ → ݑ,[1,0−] → ൜−1            ݂݅ ݑ ∈ ܣ
,݁ݏ݅ݓݎℎ݁ݐ݋        0  

is said to be a characteristic neut. cubic  ℵ-S of ܵ. 
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Theorem 3.14 
Let ߯஺(ܵ஼),߯஻(ܵ஼) ܽ݊݀ ߯஼(ܵ஼) be an i-v characteristic neut. cubic  ℵ-S’s over ܵ for any subsets ܤ,ܣ and ܥ of ܵ. Then the following 
condition holds: 

߯஺(ܵ஼)⨀߯஻(ܵ஼)⨀߯஼(ܵ஼) = ߯[஺஻஼](ܵ஼). 
Proof. 
Let ݑ ∈ ܵ. If ݑ ∉  then ,[ܥܤܣ]
 ൫߯஺̅( ேܶഥ)⨀߯஻ത( ேܶഥ)⨀߯஼̅( ேܶഥ)൯(ݑ) = 0ത = ߯[஺̅஻ത஼̅]( ேܶഥ)(ݑ) 
 ൫߯஺̅(ܫேഥ)⨀߯஻ത(ܫேഥ)⨀߯஼̅(ܫேഥ)൯(ݑ) = −1ത = ߯[஺̅஻ത஼̅](ܫேഥ)(ݑ) 
 ൫߯஺̅(ܨேഥ)⨀߯஻ത(ܨேഥ)⨀߯஼̅(ܨேഥ)൯(ݑ) = −1ത = ߯[஺̅஻ത஼̅](ܨேഥ)(ݑ) 
 ൫߯஺( ேܶ)⨀߯஻( ேܶ)⨀߯஼( ேܶ)൯(ݑ) = −1 = ߯[஺஻஼]( ேܶ)(ݑ) 
 ൫߯஺(ܫே)⨀߯஻(ܫே)⨀߯஼(ܫே)൯(ݑ) = 0 = ߯[஺஻஼](ܫே)(ݑ) 
 ൫߯஺(ܨே)⨀߯஻(ܨே)⨀߯஼(ܨே)൯(ݑ) = 0 = ߯[஺஻஼](ܨே)(ݑ). 
Thus, ߯஺(ܵ஼)⨀߯஻(ܵ஼)⨀߯஼(ܵ஼) = ߯[஺஻஼](ܵ஼).  
If ݑ ∈ ݑ then ,[ܥܤܣ] = ݌ for some [ݎݍ݌] ∈ ݍ,ܣ ∈ ݎ and ܤ ∈  It follows that .ܥ
       ൫߯஺̅( ேܶഥ)⨀߯஻ത( ேܶഥ)⨀߯஼̅( ேܶഥ)൯(ݑ) = ⋀ ൛݉ܽݔ{߯஺̅( ேܶഥ)(݈),  ߯஻ത( ேܶഥ)(݉),  ߯஼̅( ேܶഥ)(݊)}ൟ ௨ୀ[௟௠௡]  
                ≤ )஺̅߯}ݔܽ݉ ேܶഥ)(݌),  ߯஻ത( ேܶഥ)(ݍ),  ߯஼̅( ேܶഥ)(ݎ)} 
      = −1ത = ߯[஺̅஻ത஼̅]( ேܶഥ)(ݑ), 
         ൫߯஺̅(ܫேഥ)⨀߯஻ത(ܫேഥ)⨀߯஼̅(ܫேഥ)൯(ݑ) = ⋁ ൛݉݅݊{߯஺̅(ܫேഥ)(݈),  ߯஻ത(ܫேഥ)(݉),  ߯஼̅(ܫேഥ)(݊)}ൟ௨ୀ[௟௠௡]   
         ≥ ݉݅݊{߯஺̅(ܫேഥ)(݌),  ߯஻ത(ܫேഥ)(ݍ),  ߯஼̅(ܫேഥ)(ݎ)} 
      = 0ത = ߯[஺̅஻ത஼̅](ܫேഥ)(ݑ), 
      ൫߯஺̅(ܨேഥ)⨀߯஻ത(ܨேഥ)⨀߯஼̅(ܨேഥ)൯(ݑ) = ⋁ ൛݉݅݊{߯஺̅(ܨேഥ)(݈),  ߯஻ത(ܨேഥ)(݉),  ߯஼̅(ܨேഥ)(݊)}ൟ௨ୀ[௟௠௡]   
         ≥ ݉݅݊{߯஺̅(ܨேഥ)(݌),  ߯஻ത(ܨேഥ)(ݍ),  ߯஼̅(ܨேഥ)(ݎ)} 
      = 0ത = ߯[஺̅஻ത஼̅](ܨேഥ)(ݑ), 
       ൫߯஺( ேܶ)⨀߯஻( ேܶ)⨀߯஼( ேܶ)൯(ݑ)  = ⋁ ൛݉݅݊{߯஺( ேܶ)(݈), ߯஻( ேܶ)(݉), ߯஼( ேܶ)(݊)}ൟ௨ୀ[௟௠௡]   
         ≥ ݉݅݊{߯஺( ேܶ)(݌),߯஻( ேܶ)(ݍ), ߯஼( ேܶ)(ݎ)} 
      = 0 = ߯[஺஻஼]( ேܶ)(ݑ), 
          ൫߯஺(ܫே)⨀߯஻(ܫே)⨀߯஼(ܫே)൯(ݑ) = ⋀ ൛݉ܽݔ{߯஺(ܫே)(݈), ߯஻(ܫே)(݉),߯஼(ܫே)(݊)}ൟ ௨ୀ[௟௠௡]  
       ≤  {(ݎ)(ேܫ)஼߯,(ݍ)(ேܫ)஻߯,(݌)(ேܫ)஺߯}ݔܽ݉
      = −1 = ߯[஺஻஼](ܫே)(ݑ), 
       ൫߯஺(ܨே)⨀߯஻(ܨே)⨀߯஼(ܨே)൯(ݑ) = ⋀ ൛݉ܽݔ{߯஺(ܨே)(݈), ߯஻(ܨே)(݉),߯஼(ܨே)(݊)}ൟ ௨ୀ[௟௠௡]  
       ≤ ,(ݍ)(ேܨ)஻߯,(݌)(ேܨ)஺߯}ݔܽ݉ ߯஼(ܨே)(ݎ)} 
      = −1 = ߯[஺஻஼](ܨே)(ݑ), 
Therefore,  ߯஺(ܵ஼)⨀߯஻(ܵ஼)⨀߯஼(ܵ஼) = ߯[஺஻஼](ܵ஼). 
 
Theorem 3.15 
 Let ܣ ≠ ∅ subset of ܵ. Then the following statements are equivalent: 
  ,ܵ of (ܫܴ,ܫℒ.݌ݏ݁ݎ) ܫܮ is a ܣ .1
2. The characteristic neut. cubic ℵ-S, ߯஺(ܵ஼) over ܵ is an neut. cubic ℵ-ܫܮ (݌ݏ݁ݎ.ℒܫܴ,ܫ) of ܵ.  
Proof. 
 (1) ⇒ (2) Assume that ܣ is a LI of ܵ. Let ݑ, ݓ,ݒ ∈ ܵ. If ݓ ∉  then ,ܣ
    ߯஺̅( ேܶഥ)([ݓݒݑ]) ≤ 0ത = ߯஺̅( ேܶഥ)(ݓ), 
    ߯஺̅(ܫேഥ)([ݓݒݑ]) ≥ −1ത = ߯஺̅(ܫேഥ)(ݓ), 
    ߯஺̅(ܨேഥ)([ݓݒݑ]) ≥ −1ത = ߯஺̅(ܨேഥ)(ݓ), 
   ߯஺( ேܶ)([ݓݒݑ]) ≥ −1 = ߯஺( ேܶ)(ݓ), 
    ߯஺(ܫே)([ݓݒݑ]) ≤ 0 = ߯஺(ܫே)(ݓ), 
    ߯஺(ܨே)([ݓݒݑ]) ≤ 0 = ߯஺(ܨே)(ݓ). 
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On the other hand, suppose that ݓ ∈ [ݓݒݑ] ,Then .ܣ ∈  It follows that .ܣ
   ߯஺̅( ேܶഥ)([ݓݒݑ]) = −1ത = ߯஺̅( ேܶഥ)(ݓ), 
    ߯஺̅(ܫேഥ)([ݓݒݑ]) = 0ത = ߯஺̅(ܫேഥ)(ݓ), 
    ߯஺̅(ܨேഥ)([ݓݒݑ]) = 0ത = ߯஺̅(ܨேഥ)(ݓ), 
   ߯஺( ேܶ)([ݓݒݑ]) = 0 = ߯஺( ேܶ)(ݓ), 
    ߯஺(ܫே)([ݓݒݑ]) = −1 = ߯஺(ܫே)(ݓ), 
    ߯஺(ܨே)([ݓݒݑ]) = −1 = ߯஺(ܨே)(ݓ). 
Therefore,  ߯஺(ܵ஼) is a neut. cubic ℵ-LI of ܵ.  
(2) ⇒ (1) Assume that  ߯஺(ܵ஼) is a neut. cubic ࣨ-LI of ܵ. Let ݒ,ݑ ∈ ܵ and ܽ ∈  Then .ܣ
    ߯஺̅( ேܶഥ)([ܽݒݑ]) ≤ ߯஺̅( ேܶഥ)(ܽ) = −1ത, 
    ߯஺̅(ܫேഥ)([ܽݒݑ]) ≥ ߯஺̅(ܫேഥ)(ܽ) = 0ത, 
    ߯஺̅(ܨேഥ)([ܽݒݑ]) ≥ ߯஺̅(ܨேഥ)(ܽ) = 0ത , 
   ߯஺( ேܶ)([ܽݒݑ]) ≥ ߯஺( ேܶ)(ܽ) = 0, 
    ߯஺(ܫே)([ܽݒݑ]) ≤ ߯஺(ܫே)(ܽ) = −1, 
    ߯஺(ܨே)([ܽݒݑ]) ≤ ߯஺(ܨே)(ܽ) = −1. 
Hence, ߯஺̅( ேܶഥ)([ܽݒݑ]) = −1ത, ߯஺̅(ܫேഥ)([ܽݒݑ]) = 0ത, ߯஺̅(ܨேഥ)([ܽݒݑ]) = 0ത, ߯஺( ேܶ)([ܽݒݑ]) = 0, ߯஺(ܫே)([ܽݒݑ]) = −1, 
߯஺(ܨே)([ܽݒݑ]) = −1. This implies that [ܽݒݑ] ∈  is a LI of S ܣ ,Consequently .ܣ
 
Theorem 3.16 
Assume that ܵோ be a neut. cubic ℵ-S over ܵ. Then ܵோ is a neut. cubic ℵ-RI of  ܵ iff  ܵோ⨀ܵ௉⨀ܵொ ⊆  ܵோ for every neut. cubic ℵ-S’s ܵ௉ 
and ܵொ over ܵ.  
Proof.  
Let ܵோ is a neut. cubic ℵ-RI of ܵ, and let ܵ௉ and ܵொ  an neut. cubic  ℵ-S’s over ܵ. Obviously, ܵோ⨀ܵ௉⨀ܵொ ⊆  ܵோ   ∀ ܽ, b, c ∈ ܵ such 
that ݑ ≠ [ܽbc]. 
If there are elements ܽ, ܾ and ܿ in set ܵ such that ݑ = [ܽbc], then we obtain 
    ோܶത(ݑ) = ோܶത[ܾܽܿ] ≤ ோܶത(ܽ) ≤ ൛ݔܽ݉ ோܶത(ܽ), ௉ܶത(ܾ), ொܶത(ܿ)ൟ, 
(ݑ)ோതܫ     = [ܾܿܽ]ோതܫ ≥ (ܽ)ோതܫ ≥ ݉݅݊൛ܫோത(ܽ), ,(ܾ)௉തܫ  ,ொത(ܿ)ൟܫ
(ݑ)ோതܨ     = [ܾܿܽ]ோതܨ ≥ (ܽ)ோതܨ ≥ ݉݅݊൛ܨோത(ܽ),ܨ௉ത(ܾ),ܨொത(ܿ)ൟ, 
   ோܶ(ݑ) = ோܶ[ܾܽܿ] ≥ ோܶ(ܽ) ≥ ݉݅݊൛ ோܶ(ܽ), ௉ܶ(ܾ), ொܶ(ܿ)ൟ, 
(ݑ)ோܫ     = [ܾܿܽ]ோܫ ≤ (ܽ)ோܫ ≤ ,(ܽ)ோܫ൛ݔܽ݉ ,(ܾ)௉ܫ  ,ொ(ܿ)ൟܫ
(ݑ)ோܨ     = [ܾܿܽ]ோܨ ≤ (ܽ)ோܨ ≤  .ொ(ܿ)ൟܨ,(ܾ)௉ܨ,(ܽ)ோܨ൛ݔܽ݉
This implies that  
    ோܶത(ݑ) = ⋀ ൛ݔܽ݉ ோܶത(ܽ), ௉ܶത(ܾ), ொܶത(ܿ)ൟ௨ୀ[௔௕௖] = ோܶത∘௉ത∘ொത(ݑ), 
(ݑ)ோതܫ     = ⋁ ݉݅݊൛ܫோത(ܽ), ,(ܾ)௉തܫ ொത(ܿ)ൟ௨ୀ[௔௕௖]ܫ =  ,(ݑ)ோത∘௉ത∘ொതܫ
(ݑ)ோതܨ     = ⋁ ݉݅݊൛ܨோത(ܽ),ܨ௉ത(ܾ),ܨொത(ܿ)ൟ௨ୀ[௔௕௖] =  ,(ݑ)ோത∘௉ത∘ொതܨ
   ோܶ(ݑ) = ⋁ ݉݅݊൛ ோܶ(ܽ), ௉ܶ(ܾ), ொܶ(ܿ)ൟ௨ୀ[௔௕௖] = ோܶ∘௉∘ொ(ݑ), 
(ݑ)ோܫ    = ⋀ ,(ܽ)ோܫ൛ݔܽ݉ ,(ܾ)௉ܫ ொ(ܿ)ൟ௨ୀ[௔௕௖]ܫ =  ,(ݑ)ோ∘௉∘ொܫ
(ݑ)ோܨ    = ⋀ ொ(ܿ)ൟ௨ୀ[௔௕௖]ܨ,(ܾ)௉ܨ,(ܽ)ோܨ൛ݔܽ݉ =  .(ݑ)ோ∘௉∘ொܨ
Therefore, ܵோ⨀ܵ௉⨀ܵொ ⊆ ܵோ. Conversely, assume that ܵோ is an neut. cubic ℵ-S over ܵ, such that ܵோ⨀ܵ௉⨀ܵொ ⊆  ܵோ for every neut. 
cubic ℵ-S’s ܵ௉ and ܵொ over ܵ. Let ݓ,ݒ,ݑ ∈ ܵ and ܽ =   ,Then .[ݓݒݑ]

            ோܶത([ݓݒݑ]) = ோܶത(ܽ) ≤ ቀ ோܶത ∘ ߯ௌ( ௉ܶത) ∘ ߯ௌ൫ ொܶത൯ቁ (ܽ) 

        = ⋀ ൛ݔܽ݉ ோܶത(݈), ߯ௌ( ௉ܶത)(݉), ߯ௌ൫ ொܶത൯(݊)ൟ௔ୀ[௟௠௡]   
         ≤ ൛ݔܽ݉ ோܶത(ݑ),߯ௌ( ௉ܶത)(ݒ),߯ௌ൫ ொܶത൯(ݓ)ൟ = ோܶത(ݑ), 

ோതܫ            ([ݓݒݑ])  = (ܽ)ோതܫ ≥ ቀܫோത ∘ ߯ௌ(ܫ௉ത) ∘ ߯ௌ൫ܫொത൯ቁ (ܽ) 

        = ⋀ ݉݅݊൛ܫோത(݈), ߯ௌ(ܫ௉ത)(݉),߯ௌ൫ܫொത൯(݊)ൟ௔ୀ[௟௠௡]   
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         ≥ ݉݅݊൛ܫோത(ݑ), ߯ௌ(ܫ௉ത)(ݒ),߯ௌ൫ܫொത൯(ݓ)ൟ =  ,(ݑ)ோതܫ

ோതܨ           ([ݓݒݑ])  = (ܽ)ோതܨ ≥ ቀܨோത ∘ ߯ௌ(ܨ௉ത) ∘ ߯ௌ൫ܨொത൯ቁ (ܽ) 

        = ⋀ ݉݅݊൛ܨோത(݈),߯ௌ(ܨ௉ത)(݉),߯ௌ൫ܨொത൯(݊)ൟ௔ୀ[௟௠௡]   
         ≥ ݉݅݊൛ܨோത(ݑ), ߯ௌ(ܨ௉ത)(ݒ), ߯ௌ൫ܨொത൯(ݓ)ൟ =  ,(ݑ)ோതܨ

          ோܶ ([ݓݒݑ])  = ோܶ(ܽ) ≥ ቀ ோܶ ∘ ߯ௌ( ௉ܶ) ∘ ߯ௌ൫ ொܶ൯ቁ (ܽ) 

        = ⋀ ݉݅݊൛ ோܶ(݈),߯ௌ( ௉ܶ)(݉), ߯ௌ൫ ொܶ൯(݊)ൟ௔ୀ[௟௠௡]   
         ≥ ݉݅݊൛ ோܶ(ݑ),߯ௌ( ௉ܶ)(ݒ),߯ௌ൫ ொܶ൯(ݓ)ൟ = ோܶ(ݑ), 

ோܫ             ([ݓݒݑ])  = (ܽ)ோܫ ≤ ቀܫோ ∘ ߯ௌ(ܫ௉) ∘ ߯ௌ൫ܫொ൯ቁ (ܽ) 

        = ⋀ ொ൯(݊)ൟ௔ୀ[௟௠௡]ܫௌ൫߯,(݉)(௉ܫ)ோ(݈),߯ௌܫ൛ݔܽ݉   
         ≤ ൟ(ݓ)ொ൯ܫௌ൫߯,(ݒ)(௉ܫ)ௌ߯,(ݑ)ோܫ൛ݔܽ݉ =  ,(ݑ)ோܫ

ோܨ           ([ݓݒݑ])  = (ܽ)ோܨ ≤ ቀܨோ ∘ ߯ௌ(ܨ௉) ∘ ߯ௌ൫ܨொ൯ቁ (ܽ) 

        = ⋀ ,(݈)ோܨ൛ݔܽ݉ ߯ௌ(ܨ௉)(݉),߯ௌ൫ܨொ൯(݊)ൟ௔ୀ[௟௠௡]   
         ≤ ,(ݑ)ோܨ൛ݔܽ݉ ߯ௌ(ܨ௉)(ݒ),߯ௌ൫ܨொ൯(ݓ)ൟ =  .(ݑ)ோܨ
Consequently,  ܵோ is an neut. cubic ℵ-RI of S. 
 
Theorem 3.17 
Assume that ܵ௉ be a neut. cubic ℵ-S over ܵ. Then ܵ௉ത is a neut. cubic ℵ-ℒI of ܵ iff  ܵோ⨀ܵ௉⨀ܵொ ⊆  ܵ௉  for every neut. cubic ℵ-S’s ܵோ 
and ܵொ over ܵ.  
Proof. 
It follows similarly from the theorem 3.16 
 
Theorem 3.18 
Assume that ܵொ be a neut. cubic ℵ-S over ܵ. Then ܵொ is a neut. cubic ℵ-LI of ܵ iff  ܵோ⨀ܵ௉⨀ܵொ ⊆  ܵொ for every neut. cubic ℵ-S’s ܵோ 
and ܵ௉ over ܵ.  
Proof. 
It follows similarly from the theorem 3.16 
 

IV. CONCLUSION 
This paper explores the notion of a SSG within the framework of neut. cubic ℵ-ternion SG, investigating its inherent properties. The 
study encompasses neut. cubic ℵ-fuzzy ideals within a ternion SG, scrutinizing their algebraic features. Through illustrative 
examples, we establish that the combination of two neut. cubic ℵ-fuzzy ideals within a ternion SG results in another neut. cubic ℵ-
fuzzy ideal within the same ternion SG. Additionally, we present the notion of the direct product for neut. cubic ℵ-fuzzy ideals in a 
ternion SG, emphasizing its nature as a neut. cubic  ℵ-fuzzy ideal. Furthermore, we can extend this neut. cubic fuzzy ternion SG to a 
neut. cubic  fuzzy ternion semi-ring etc. 
 

REFERENCES 
[1] Atnassove, K. T. Intuitionistic Fuzzy Sets, Fuzzy sets and systems. 1986; Vol-20, pp-(87-96).  
[2] Amalanila S., Jayalakshmi S. Cubic (1,2) ideals of cubic near-rings. Advances and applications in mathematical science. 2021; Vol-21(2), pp. 693-703. 
[3] Chinnadurai V., Bharathivelan K. Cubic lateral ideals in ternary near-ring. International advanced research journal in science, engineering and technology. 

2016; Vol-3(11), pp. 209-215.  
[4] Chinram, R., Jantanan, W., Raikham, N., Singavananda P. On covered left ideals of ternary semigroups. International Journal of Apllied Mathematics. 2023; 

Vol-36(1), pp-(89–97).  
[5] Chunhua Li., Baogen Xu ., Huawei Huang.  A new characterization of fuzzy ideals of semigroups and its applications, international journal Automatika 2021; 

Vol-62(3–4), pp-(407–414).  
[6] Elavarasan, B., Smarandache, F., Jun, Y. B. Neutrosophic ࣨ-Ideals in subgroup, Neutrosophic sets and systems. 2019; Vol-28, pp-(273-280).  
[7] Dixit, V. N., Devan, S. A. Note on quasi and bi-ideal in ternary subgroup, International journal of Mathematical and Mathematical Science. 1995; Vol-18, pp-

(501-508). 
[8] Lee, K. L., Jun, Y. B. The essence of subtraction algebras based on ࣨ-structures, Commu. Korean Mat. Sec., 2012; Vol-27(1), pp(15-22),  



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue VI June 2025- Available at www.ijraset.com 
     

 
3702 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

[9] Lehmer, D. H. A ternary analogue of abelian group, American Journal of Mathematic. 1932; Vol-54 (2), pp-(329-338).  
[10] Lenin Muthu Kumaran, K., Selvaraj, S. Interval Valued Neutrosophic ࣨ-Fuzzy ideals in subgroups, Journal of High Technology Letters, 2023; Vol-29(12), pp-

(303-310).   
[11] Madad Khan., Saima Anis., Smarandache, F., Young Bae Jun. Neutrosophic ࣨ-structures and Their Application in subgroup, Annals of Fuzzy Mathematics 

and Informatics. 2017; Vol-14(6), pp-(583-598). 
[12] Muhammad Gulistan., Majid Khan., Young Bae Jun., Florentin Smarandache., Naveed Yaqoob. Neutrosophic cubic (α,β)-ideals in semigroups with 

application. Journal of intelligent and fuzzy systems. 2018; Vol-35(2), pp. 2469-2483.   
[13] Nongmanee, A., Leeratanavalee S. Quaternary Rectangular Bands and Representations of Ternary Semigroups. Thai Journal of Mathematics. 2022; Vol-20(2), 

pp-(729–745).  
[14]  Pornsurat, P., Pibaljommee, B. Regularities in ordered ternary semi-groups, Quasigroups and Related Systems. 2019; Vol-27, pp-(107-118). 
[15] Ramesh, G and Mahendran,S, Some Properties of Commutative Ternary Right Almost Semigroups. Indian Journal of Science and Technology, 2023; Vol-

16(45), pp-(4255-4266).  
[16] Rattana, A., Chinram, R. Application of neutrosophic N-structures in ternary Semigroup, Journal of Mathematical and Computational Science. 2020; Vol-10(2), 

pp(1437-1455).  
[17] RV Mahendran S. Right Ideals of Ternary Right Almost Semigroups. Stochastic Modeling and Applications. 2022; Vol-26(3). 
[18] Selvaraj S., Gharib Gharib., Abdallah Al-Husban., Maha Al Soudi., Lenin Muthu Kumaran K., Murugan Palanikumar., Sundareswari. K. New algebraic 

approach towards interval-valued neutrosophic cubic vague set based on subbisemiring over bisemiring. International Journal of Neutrosophic Science. 2024; 
Vol-23(4), pp-(272-291).  

[19] Selvaraj S., Palanikumar M., Faisal Al-Sharqi., Ashraf Al-Quran., Ali Bany Awad M A., Lenin Muthu Kumaran K., Geethalakshmi M. New approach to 
bisemiring via the q-neutrosophic cubic vague subbisemiring. International Journal of Neutrosophic Science. 2024; Vol-24(3), pp-(85-101).  

[20] Smarandache, F. Unifying Field in Logic: Neutrosophic Logic. Neutrosophic, Neutrosophic Set, Neutrosophic Probability, American Research Press, 1999. 
[21] Thillaigovindan, N., Chinnadurai, V., Lenin Muthu Kumaran, K. Interval valued anti fuzzy ideals of near-rings, International Conference of Mathematical 

Science, 2016, pp-(422-425).  
[22] Ward Nakkhasen. Neutrosophic ࣨ -ideals in Ternary Semigroup, International Journal of Mathematics and Computer science. 2021; Vol-16(2), pp-(659-675).  
[23] Zadeh, L. A. Fuzzy Sets, Inform and Control. 1965; Vol-8, pp-(338-353).  



 


