
      

 Neutrosophic Bipolar Vague Line Graph  
 P. Chitra Devi 𝟏 and P. Anitha 𝟐 

  ଵPG & Research Department of Mathematics, Mannar Thirumali Naicker College, 
Madurai-625 004, Tamil Nadu, India. 

  
 ଶPG & Research Department of Mathematics, H.K.R.H. College, 

Uthamapalayam, Theni-625 533, Tamil Nadu, India. 
  
  

Abstract: Neutrosophic vague graphs are employed as a mathematical key to hold an imprecise and unspecified data. Vague 
sets gives more intuitive graphical notation of vague information, that delicates crucially better analysis in data relationships, 
incompleteness and similarity measures. In this paper, the neutrosophic bipolar vague line graphs are introduced. The necessary and 
sufficient condition for a line graph to be neutrosophic bipolar vague line graph is provided. Further, homomorphism, weak vertex 
and weak line isomorphism are discussed. The given results are illustrated with suitable example. 
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1 Introduction 
 
 The line graph, 𝐿(𝐺), of a graph 𝐺 is the intersection graph of the set of lines of 𝐺. Hence the 

vertices of 𝐿(𝐺) are the lines of 𝐺 with two vertices of 𝐿(𝐺) adjacent whenever the corresponding lines 
of 𝐺 are adjacent [17]. Vague sets are denoted as a higher-order fuzzy sets which develops the solution 
process are more complex to obtain the results more accurate than fuzzy but not affecting the complexity on 
computation time/volume and memory space. The neutrosophic set is introduced by the author 
Smarandache in order to use the inconsistent and indeterminate information, and has been studied 
extensively (see [26]-[30]). In the definition of neutrosophic set, the indeterminacy value is quantified 
explicitly and truth-membership, indeterminacy-membership and false-membership are defined completely 
independent with the sum of these values lies between 0 and 3. Neutrosophic set and related notions paid 
attention by the researchers in many domains. The combination of neutrosophic set and vague set are 
introduced by Alkhazaleh in 2015 [3]. Single valued neutrosophic graph are established in [8, 9]. Some 
types of neutrosophic graphs and co-neutrosophic graphs are discussed in [13]. neutrosophic vague bipolar 
set and its application to graphs are established in [21]. Al-Quran and Hassan in [2] introduced a 
combination of neutrosophic vague set and soft expert set to improving the reason-ability of decision 
making in real life application. Neutrosophic vague graphs are investigated in [20]. Comparative study of 
regular and (highly) irregular vague graphs with applications are obtained in [10]. Furthermore, some 
properties of degree of vague graphs, domination number and regularity properties of vague graphs are 
established by the author Borzooei in [4, 5, 6]. Motivated by papers [3, 18, 20], we introduce the concept of 
neutrosophic bipolar vague line graphs. The main contributions of this paper as follows:   

    • Neutrosophic Bipolar Vague Line Graphs (NBVLGs) are introduced and explained with an 
example. The obtained neutrosophic bipolar vague line graph 𝐿(𝔾) is a strong neutrosophic bipolar vague 
graph.  

    • The necessary and sufficient condition for a line graph to be NBVLG is formulated with 
supporting proofs.  

    • Furthermore, the results of homomorphism, weak vertex and weak line isomorphism are 
developed.  

   
2  Preliminaries  

 In this section, basic definitions and example are given.  
Definition 2.1 [31] A vague set 𝔸 on a non empty set 𝕏 is a pair (𝑇𝔸, 𝐹𝔸), where 𝑇𝔸: 𝕏 → [0,1] and 
𝐹𝔸: 𝕏 → [0,1] are true membership and false membership functions, respectively, such that  
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 0 ≤ 𝑇𝔸(𝑥) + 𝐹𝔸(𝑦) ≤ 1 for any 𝑥 ∈ 𝕏.  
 Let 𝕏 and 𝕐 be two non-empty sets. A vague relation ℝ of 𝕏 to 𝕐 is a vague set ℝ on 𝕏 × 𝕐 

that is ℝ = (𝑇ℝ, 𝐹ℝ), where 𝑇ℝ: 𝕏 × 𝕐 → [0,1], 𝐹ℝ: 𝕏 × 𝕐 → [0,1] and satisfy the condition:  
 0 ≤ 𝑇ℝ(𝑥, 𝑦) + 𝐹ℝ(𝑥, 𝑦) ≤ 1 for any 𝑥 ∈ 𝕏.  

  
Definition 2.2 [4] Let 𝔾∗ = (𝕍, 𝔼) be a graph. A pair 𝔾 = (𝕁, 𝕂) is called a vague graph on 𝔾∗, where 
𝕁 = (𝑇𝕁, 𝐹𝕁) is a vague set on 𝕍 and 𝕂 = (𝑇𝕂, 𝐹𝕂) is a vague set on 𝔼 ⊆ 𝕍 × 𝕍 such that for each 
𝑥𝑦 ∈ 𝔼,  

 𝑇𝕂(𝑥𝑦) ≤ min(𝑇𝕁(𝑥), 𝑇𝕁(𝑦)) and 𝐹𝕂(𝑥𝑦) ≥ max(𝐹𝕁(𝑥), 𝐹𝕁(𝑦)).  
   

Definition 2.3 [26]  A Neutrosophic set 𝔸 is contained in another neutrosophic set 𝔹, (i.e) 𝔸 ⊆ 𝔹 if 
∀𝑥 ∈ 𝕏, 𝑇𝔸(𝑥) ≤ 𝑇𝔹(𝑥), 𝐼𝔸(𝑥) ≥ 𝐼𝔹(𝑥)and 𝐹𝔸(𝑥) ≥ 𝐹𝔹(𝑥).  
 
Definition 2.4 [11, 26] Let 𝕏 be a space of points (objects), with generic elements in 𝕏 denoted by 𝑥. A 
single valued neutrosophic set 𝔸  in 𝕏  is characterised by truth-membership function 𝑇𝔸(𝑥) , 
indeterminacy-membership function 𝐼𝔸(𝑥) and falsity-membership-function 𝐹𝔸(𝑥), 

For each point 𝑥 in 𝕏, 𝑇𝔸(𝑥), 𝐹𝔸(𝑥), 𝐼𝔸(𝑥) ∈ [0,1]. Also  
 𝐴 = {𝑥, 𝑇𝔸(𝑥), 𝐹𝔸(𝑥), 𝐼𝔸(𝑥)} and 0 ≤ 𝑇𝔸(𝑥) + 𝐼𝔸(𝑥) + 𝐹𝔸(𝑥) ≤ 3.  

  
Definition 2.5 [1, 9] A neutrosophic graph is defined as a pair 𝔾∗ = (𝕍, 𝔼) where  

(i) 𝕍 = {𝑣ଵ, 𝑣ଶ, . . , 𝑣௡}  such that 𝑇ଵ: 𝕍 → [0,1] , 𝐼ଵ: 𝕍 → [0,1]  and 𝐹ଵ: 𝕍 → [0,1]  denote the 
degree of truth-membership function, indeterminacy-function and falsity-membership function, 
respectively, and  

 0 ≤ 𝑇ଵ(𝑣) + 𝐼ଵ(𝑣) + 𝐹ଵ(𝑣) ≤ 3,  
 (ii) 𝔼 ⊆ 𝕍 × 𝕍 where 𝑇ଶ: 𝔼 → [0,1], 𝐼ଶ: 𝔼 → [0,1] and 𝐹ଶ: 𝔼 → [0,1] are such that  

 𝑇ଶ(𝑢𝑣) ≤ min{𝑇ଵ(𝑢), 𝑇ଵ(𝑣)}, 
𝐼ଶ(𝑢𝑣) ≤ min{𝐼ଵ(𝑢), 𝐼ଵ(𝑣)}, 

𝐹ଶ(𝑢𝑣) ≤ max{𝐹ଵ(𝑢), 𝐹ଵ(𝑣)}, 
and 0 ≤ 𝑇ଶ(𝑢𝑣) + 𝐼ଶ(𝑢𝑣) + 𝐹ଶ(𝑢𝑣) ≤ 3, ∀𝑢𝑣 ∈ 𝔼.  

  
Definition 2.6 [3] A neutrosophic vague set 𝔸ே௏ (NVS in short) on the universe of discourse 𝕩 be written 
as  

 𝔸ே௏ = {〈𝑥, 𝑇෠𝔸ಿೇ
(𝑥), 𝐼መ𝔸ಿೇ

(𝑥), 𝐹෠𝔸ಿೇ
(𝑥)〉, 𝑥 ∈ 𝕏},  

 whose truth-membership, indeterminacy-membership and falsity-membership function is defined 
as  

 𝑇෠𝔸ಿೇ
(𝑥) = [𝑇ି(𝑥), 𝑇ା(𝑥)], 𝐼መ𝔸ಿೇ

(𝑥) = [𝐼ି(𝑥), 𝐼ା(𝑥)]and𝐹෠𝔸ಿೇ
(𝑥) = [𝐹ି(𝑥), 𝐹ା(𝑥)], 

where 𝑇ା(𝑥) = 1 − 𝐹ି(𝑥), 𝐹ା(𝑥) = 1 − 𝑇ି(𝑥), and 0 ≤ 𝑇ି(𝑥) + 𝐼ି(𝑥) + 𝐹ି(𝑥) ≤ 2.  
 
Definition 2.7 [3] The complement of NVS 𝔸ே௏ is denoted by 𝔸ே௏

௖  and it is given by  
 𝑇෠𝔸ಿೇ

௖ (𝑥) = [1 − 𝑇ା(𝑥),1 − 𝑇ି(𝑥)], 

 𝐼መ𝔸ಿೇ

௖ (𝑥) = [1 − 𝐼ା(𝑥),1 − 𝐼ି(𝑥)], 

 𝐹෠𝔸ಿೇ

௖ (𝑥) = [1 − 𝐹ା(𝑥),1 − 𝐹ି(𝑥)]. 
 

  
Definition 2.8 [3] Let 𝔸ே௏ and 𝔹ே௏ be two NVSs of the universe 𝕌. If for all 𝑢௜ ∈ 𝕌,  

 𝑇෠𝔸ಿೇ
(𝑢௜) ≤ 𝑇෠𝔹ಿೇ

(𝑢௜), 𝐼መ𝔸ಿೇ
(𝑢௜) ≥ 𝐼መ𝔹ಿೇ

(𝑢௜), 𝐹෠𝔸ಿೇ
(𝑢௜) ≥ 𝐹෠𝔹ಿೇ

(𝑢௜),  
 then the NVS, 𝔸ே௏ are included in 𝔹ே௏, denoted by 𝔸ே௏ ⊆ 𝔹ே௏ where 1 ≤ 𝑖 ≤ 𝑛.  
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Definition 2.9 [3] The union of two NVSs 𝔸ே௏ and 𝔹ே௏ is a NVSs, ℂே௏, written as ℂே௏ =

𝔸ே௏ ∪ 𝔹ே௏, whose truth-membership function, indeterminacy-membership function and false-membership 
function are related to those of 𝔸ே௏ and 𝔹ே௏ by  

 𝑇෠ℂಿೇ
(𝑥) = [max(𝑇𝔸ಿೇ

ି (𝑥), 𝑇𝔹ಿೇ

ି (𝑥)), max(𝑇𝔸ಿೇ

ା (𝑥), 𝑇𝔹ಿೇ

ା (𝑥))] 

 𝐼መℂಿೇ
(𝑥) = [min(𝐼𝔸ಿೇ

ି (𝑥), 𝐼𝔹ಿೇ

ି (𝑥)), min(𝐼𝔸ಿೇ

ା (𝑥), 𝐼𝔹ಿೇ

ା (𝑥))] 

 𝐹෠ℂಿೇ
(𝑥) = [min(𝐹𝔸ಿೇ

ି (𝑥), 𝐹𝔹ಿೇ

ି (𝑥)), min(𝐹𝔸ಿೇ

ା (𝑥), 𝐹𝔹ಿೇ

ା (𝑥))]. 
  

  
Definition 2.10 [3] The intersection of two NVSs, 𝐴ே௏ and 𝐵ே௏ is a NVSs 𝐶ே௏, written as 𝐶ே௏ = 𝐴ே௏ ∩
𝐵ே௏, whose truth-membership function, indeterminacy-membership function and false-membership 
function are related to those of 𝐴ே௏ and 𝐵ே௏ by  

 𝑇෠ℂಿೇ
(𝑥) = [min(𝑇𝔸ಿೇ

ି (𝑥), 𝑇𝔹ಿೇ

ି (𝑥)), min(𝑇𝔸ಿೇ

ା (𝑥), 𝑇𝔹ಿೇ

ା (𝑥))] 

 𝐼መℂಿೇ
(𝑥) = [max(𝐼𝔸ಿೇ

ି (𝑥), 𝐼𝔹ಿೇ

ି (𝑥)), max(𝐼𝔸ಿೇ

ା (𝑥), 𝐼𝔹ಿೇ

ା (𝑥))] 

 𝐹෠ℂಿೇ
(𝑥) = [max(𝐹𝔸ಿೇ

ି (𝑥), 𝐹𝔹ಿೇ

ି (𝑥)), max(𝐹𝔸ಿೇ

ା (𝑥), 𝐹𝔹ಿೇ

ା (𝑥))]. 
   

  
Definition 2.11 [20] Let 𝔾∗ = (ℝ, 𝕊) be a graph. A pair 𝔾 = (𝔸, 𝔹) is called a neutrosophic vague 
graph (NVG) on 𝔾∗ or a neutrosophic vague graph where 𝔸 = (𝑇෠𝔸, 𝐼መ𝔸, 𝐹෠𝔸) is a neutrosophic vague set on 
ℝ and 𝔹 = (𝑇෠𝔹, 𝐼መ𝔹, 𝐹෠𝔹) is a neutrosophic vague set 𝕊 ⊆ ℝ × ℝ where  

 (1)ℝ = {𝑣ଵ, 𝑣ଶ, . . . , 𝑣௡} such that 𝑇𝔸
ି: ℝ → [0,1], 𝐼𝔸

ି: ℝ → [0,1], 𝐹𝔸
ି: ℝ → [0,1] which satisfies the 

condition 𝐹𝔸
ି = [1 − 𝑇𝔸

ା] 
𝑇𝔸

ା: ℝ → [0,1], 𝐼𝔸
ା: ℝ → [0,1], 𝐹𝔸

ା: ℝ → [0,1] which satisfying the condition 𝐹𝔸
ା = [1 − 𝑇𝔸

ି]  
 denotes the degree of truth membership function, indeterminacy membership and falsity 

membership of the element 𝑣௜ ∈ ℝ, and  
 0 ≤ 𝑇𝔸

ି(𝑣௜) + 𝐼𝔸
ି(𝑣௜) + 𝐹𝔸

ି(𝑣௜) ≤ 2 
 0 ≤ 𝑇𝔸

ା(𝑣௜) + 𝐼𝔸
ା(𝑣௜) + 𝐹𝔸

ା(𝑣௜) ≤ 2. 
 (2) 𝕊 ⊆ ℝ × ℝ where  

 𝑇𝔹
ି: ℝ × ℝ → [0,1], 𝐼𝔹

ି: ℝ × ℝ → [0,1], 𝐹𝔹
ି: ℝ × ℝ → [0,1] 

 𝑇𝔹
ା: ℝ × ℝ → [0,1], 𝐼𝔹

ା: ℝ × ℝ → [0,1], 𝐹𝔹
ା: ℝ × ℝ → [0,1] 

 represents the degree of truth membership function, indeterminacy membership and falsity membership of 
the element 𝑣௜, 𝑣௝ ∈ 𝕊, respectively and such that,  

 0 ≤ 𝑇𝔹
ି(𝑣௜𝑣௝) + 𝐼𝔹

ି(𝑣௜𝑣௝) + 𝐹𝔹
ି(𝑣௜𝑣௝) ≤ 2 

 0 ≤ 𝑇𝔹
ା(𝑣௜𝑣௝) + 𝐼𝔹

ା(𝑣௜𝑣௝) + 𝐹𝔹
ା(𝑣௜𝑣௝) ≤ 2, 

 such that  
 𝑇𝔹

ି(𝑣௜𝑣௝) ≤ min{𝑇𝔸
ି(𝑣௜), 𝑇𝔸

ି(𝑣௝)} 
 𝐼𝔹

ି(𝑣௜𝑣௝) ≤ min{𝐼𝔸
ି(𝑣௜), 𝐼𝔸

ି(𝑣௝)} 
 𝐹𝔹

ି(𝑣௜𝑣௝) ≤ max{𝐹𝔸
ି(𝑣௜), 𝐹𝔸

ି(𝑣௝)}, 
 and similarly  

 𝑇𝔹
ା(𝑣௜𝑣௝) ≤ min{𝑇𝔸

ା(𝑣௜), 𝑇𝔸
ା(𝑣௝)} 

 𝐼𝔹
ା(𝑣௜𝑣௝) ≤ min{𝐼𝔸

ା(𝑣௜), 𝐼𝔸
ା(𝑣௝)} 

 𝐹𝔹
ା(𝑣௜𝑣௝) ≤ max{𝐹𝔸

ା(𝑣௜), 𝐹𝔸
ା(𝑣௝)}. 

  
  

Definition 2.12 Let 𝐺∗ = (𝑉, 𝐸) be a crisp graph. A pair 𝐺 = (𝐽, 𝐾) is called a neutrosophic bipolar 
vague graph (NBVG) on 𝐺∗ or a neutrosophic bipolar vague graph where 
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𝐽௉ = ((𝑇෠௃)௉ , (𝐼መ௃)௉ , (𝐹෠௃)௉), 𝐽ே = ((𝑇෠௃)ே , (𝐼መ௃)ே , (𝐹෠௃)ே) is a neutrosophic bipolar vague set on 𝑉 and 
𝐾௉ = ((𝑇෠௄)௉ , (𝐼መ௄)௉ , (𝐹෠௄)௉), 𝐾ே = ((𝑇෠)௄)ே , (𝐼መ)௄)ே, (𝐹෠)௄)ே) is a neutrosophic Bipolar vague set 
𝐸 ⊆ 𝑉 × 𝑉 where  
 (1)𝑉 = {𝑣ଵ, 𝑣ଶ, . . . , 𝑣௡} such that (𝑇௃

ି)௉: 𝑉 → [0,1], (𝐼௃
ି)௉: 𝑉 → [0,1], (𝐹௃

ି)௉: 𝑉 → [0,1] which satisfies 
the condition (𝐹௃

ି)௉ = [1 − (𝑇௃
ା)௉] 

(𝑇௃
ା)௉: 𝑉 → [0,1], (𝐼௃

ା)௉: 𝑉 → [0,1], (𝐹௃
ା)௉: 𝑉 → [0,1] which satisfies the condition (𝐹௃

ା)௉ = [1 −

(𝑇௃
ି)௉] 

And  
(𝑇௃

ି)ே: 𝑉 → [−1,0], (𝐼௃
ି)ே: 𝑉 → [−1,0], (𝐹௃

ି)ே: 𝑉 → [−1,0] which satisfies the condition (𝐹௃
ି)ே =

[−1 − (𝑇௃
ା)ே] 

(𝑇௃
ା)ே: 𝑉 → [−1,0], (𝐼௃

ା)ே: 𝑉 → [−1,0], (𝐹௃
ା)ே: 𝑉 → [−1,0] which satisfies the condition (𝐹௃

ା)ே =

[−1 − (𝑇௃
ି)ே] 

 
 denotes the degree of truth membership function, indeterminacy membership and falsity 

membership of the element 𝑣௜ ∈ 𝑉., and  
 0 ≤ (𝑇௃

ି)௉(𝑣௜) + (𝐼௃
ି)௉(𝑣௜) + (𝐹௃

ି)௉(𝑣௜) ≤ 2. 
 0 ≤ (𝑇௃

ା)௉(𝑣௜) + (𝐼௃
ା)௉(𝑣௜) + (𝐹௃

ା)௉(𝑣௜) ≤ 2. 
 0 ≥ (𝑇௃

ି)ே(𝑣௜) + (𝐼௃
ି)ே(𝑣௜) + (𝐹௃

ି)ே(𝑣௜) ≥ −2. 
 0 ≤ (𝑇௃

ା)ே(𝑣௜) + (𝐼௃
ା)ே(𝑣௜) + (𝐹௃

ା)ே(𝑣௜) ≥ −2. 
 (2) 𝐸 ⊆ 𝑉 × 𝑉 where  

 (𝑇௄
ି)௉: 𝑉 × 𝑉 → [0,1], (𝐼௄

ି)௉: 𝑉 × 𝑉 → [0,1], (𝐹௄
ି)௉: 𝑉 × 𝑉 → [0,1] 

 (𝑇௄
ା)௉: 𝑉 × 𝑉 → [0,1], (𝐼௄

ା)௉: 𝑉 × 𝑉 → [0,1], (𝐹௄
ା)𝑃: 𝑉 × 𝑉 → [0,1] 

 𝐴𝑛𝑑 
 (𝑇௄

ି)ே: 𝑉 × 𝑉 → [−1,0], (𝐼௄
ି)ே: 𝑉 × 𝑉 → [−1,0], (𝐹௄

ି)ே: 𝑉 × 𝑉 → [−1,0] 
 (𝑇௄

ା)ே: 𝑉 × 𝑉 → [−1,0], (𝐼௄
ା)ே: 𝑉 × 𝑉 → [−1,0], (𝐹௄

ା)𝑁: 𝑉 × 𝑉 → [−1,0] 
 denotes the degree of truth membership function, indeterminacy membership and falsity membership of 
the element 𝑣௜, 𝑣௝ ∈ 𝐸. respectively and such that  

 0 ≤ (𝑇௄
ି)௉(𝑣௜, 𝑣௝) + (𝐼௄

ି)௉(𝑣௜, 𝑣௝) + (𝐹௄
ି)௉(𝑣௜, 𝑣௝) ≤ 2. 

 0 ≤ (𝑇௄
ା)௉(𝑣௜, 𝑣௝) + (𝐼௄

ା)௉(𝑣௜, 𝑣௝) + (𝐹௄
ା)௉(𝑣௜, 𝑣௝) ≤ 2. 

 0 ≥ (𝑇௄
ି)ே(𝑣௜, 𝑣௝) + (𝐼௄

ି)ே(𝑣௜, 𝑣௝) + (𝐹௄
ି)ே(𝑣௜, 𝑣௝) ≥ −2. 

 0 ≥ (𝑇௄
ା)ே(𝑣௜, 𝑣௝) + (𝐼௄

ା)ே(𝑣௜, 𝑣௝) + (𝐹௄
ା)ே(𝑣௜, 𝑣௝) ≥ −2. 

 such that  
 (𝑇௄

ି)௉(𝑥𝑦) ≤ min{(𝑇௃
ି)௉(𝑥), (𝑇௃

ି)௉(𝑦)} 
 (𝐼௄

ି)௉(𝑥𝑦) ≤ max{(𝐼௃
ି)௉(𝑥), (𝐼௃

ି)௉(𝑦)} 
 (𝐹௄

ି)௉(𝑥𝑦) ≤ max{(𝐹௃
ି)௉(𝑥), (𝐹௃

ି)௉(𝑦)} 
 (𝑇௄

ା)௉(𝑥𝑦) ≤ min{(𝑇௃
ା)௉(𝑥), (𝑇௃

ା)௉(𝑦)} 
 (𝐼௄

ା)௉(𝑥𝑦) ≤ max{(𝐼௃
ା)௉(𝑥), (𝐼௃

ା)௉(𝑦)} 
 (𝐹௄

ା)௉(𝑥𝑦) ≤ max{(𝐹௃
ା)௉(𝑥), (𝐹௃

ା)௉(𝑦)}, 
 And  

 (𝑇௄
ି)ே(𝑥𝑦) ≥ max{(𝑇௃

ି)ே(𝑥), (𝑇௃
ି)ே(𝑦)} 

 (𝐼௄
ି)ே(𝑥𝑦) ≥ min{(𝐼௃

ି)ே(𝑥), (𝐼௄
ି)ே(𝑦)} 

 (𝐹௄
ି)ே(𝑥𝑦) ≥ min{(𝐹௃

ି)ே(𝑥), (𝐹௃
ି)ே(𝑦)}, 

 
 
 (𝑇௄

ା)ே(𝑥𝑦) ≥ max{(𝑇௃
ା)ே(𝑥), (𝑇௃

ା)ே(𝑦)} 
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 (𝐼௄
ା)ே(𝑥𝑦) ≥ min{(𝐼௃

ା)ே(𝑥), (𝐼௃
ା)ே(𝑦)} 

 (𝐹௄
ା)ே(𝑥𝑦) ≥ min{(𝐹௃

ା)ே(𝑥), (𝐹௃
ା)ே(𝑦)}, 

  
  

3  Neutrosophic Bipolar Vague Line Graphs 
 In this section, the necessary and sufficient condition of NBVLG are provided. The definition of 

NBVLGs, homomorphism and weak isomorphism are given.  
Definition 3.1 Let 𝛬(𝐷) = (𝐷, 𝑆) be an intersection graph 𝐺 = (𝑉, 𝐸) and let 𝔾 = (𝐻ଵ, 𝐾ଵ) be 

a NBVG with underlying set 𝑉. A NBVG of 𝛬(𝐷) is a pair (𝐻ଶ, 𝐾ଶ), where  
 (𝐻ଶ)௉ = ((𝑇ுమ

ା )௉ , (𝐼ுమ

ା )௉ , (𝐹ுమ

ା )௉ , (𝑇ுమ

ି )௉ , (𝐼ுమ

ି )௉ , (𝐹ுమ

ି )௉), 
 (𝐻ଶ)ே = ((𝑇ுమ

ା )ே , (𝐼ுమ

ା )ே , (𝐹ுమ

ା )ே , (𝑇ுమ

ି )ே , (𝐼ுమ

ି )ே, (𝐹ுమ

ି )ே)𝑎𝑛𝑑 
 (𝐾ଶ)௉ = ((𝑇௄మ

ା )௉ , (𝐼௄మ

ା )௉ , (𝐹௄మ

ା )௉ , (𝑇௄మ

ି )௉ , (𝐼௄మ

ି )௉ , (𝐹௄మ

ି )௉), 
 (𝐾ଶ)ே = ((𝑇௄మ

ା )ே, (𝐼௄మ

ା )ே , (𝐹௄మ

ା )ே , (𝑇௄మ

ି )ே , (𝐼௄మ

ି )ே, (𝐹௄మ

ି )ே), 
 are NBVSs of 𝐷 and 𝑆, respectively, such that  

 (𝑇ுమ

ା )௉(𝐷௜) = (𝑇ுభ

ା )௉(𝑣௜), (𝐼ுమ

ା )௉(𝐷௜) = (𝐼ுభ

ା )௉(𝑣௜), (𝐹ுమ

ା )௉(𝐷௜) = (𝐹ுభ

ା )௉(𝑣௜), 
 (𝑇ுమ

ି )௉(𝐷௜) = (𝑇ுభ

ି )௉(𝑣௜), (𝐼ுమ

ି )௉(𝐷௜) = (𝐼ுభ

ି )௉(𝑣௜), (𝐹ுమ

ି )௉(𝐷௜) = (𝐹ுభ

ି )௉(𝑣௜), 
 (𝑇ுమ

ା )ே(𝐷௜) = (𝑇ுభ

ା )ே(𝑣௜), (𝐼ுమ

ା )ே(𝐷௜) = (𝐼ுభ

ା )ே(𝑣௜), (𝐹ுమ

ା )ே(𝐷௜) = (𝐹ுభ

ା )ே(𝑣௜), 
 (𝑇ுమ

ି )ே(𝐷௜) = (𝑇ுభ

ି )ே(𝑣௜), (𝐼ுమ

ି )ே(𝐷௜) = (𝐼ுభ

ି )ே(𝑣௜), (𝐹ுమ

ି )ே(𝐷௜) = (𝐹ுభ

ି )ே(𝑣௜), 
 for all 𝐷௜, 𝐷௝ ∈ 𝐷.  

 (𝑇௄మ

ା )௉(𝐷௜𝐷௝) = (𝑇௄భ

ା )௉(𝑣௜𝑣௝), (𝐼௄మ

ା )௉(𝐷௜𝐷௝) = (𝐼௄భ

ା )௉(𝑣௜𝑣௝), (𝐹௄మ

ା )௉(𝐷௜𝐷௝) =

(𝐹௄భ

ା )௉(𝑣௜𝑣௝), 
 (𝑇௄మ

ି )௉(𝐷௜𝐷௝) = (𝑇௄భ

ି )௉(𝑣௜𝑣௝), (𝐼௄మ

ି )௉(𝐷௜𝐷௝) = (𝐼௄భ

ି )௉(𝑣௜𝑣௝), (𝐹௄మ

ି )௉(𝐷௜𝐷௝) =

(𝐹௄భ

ି )௉(𝑣௜𝑣௝) 
 (𝑇௄మ

ା )ே(𝐷௜𝐷௝) = (𝑇௄భ

ା )ே(𝑣௜𝑣௝), (𝐼௄మ

ା )ே(𝐷௜𝐷௝) = (𝐼௄భ

ା )ே(𝑣௜𝑣௝), (𝐹௄మ

ା )ே(𝐷௜𝐷௝) =

(𝐹௄భ

ା )ே(𝑣௜𝑣௝), 
 (𝑇௄మ

ି )ே(𝐷௜𝐷௝) = (𝑇௄భ

ି )ே(𝑣௜𝑣௝), (𝐼௄మ

ି )ே(𝐷௜𝐷௝) = (𝐼௄భ

ି )ே(𝑣௜𝑣௝), (𝐹௄మ

ି )ே(𝐷௜𝐷௝) =

(𝐹௄భ

ି )ே(𝑣௜𝑣௝) 
 for all 𝐷௜𝐷௝ ∈ 𝑆. 

That is any NBVG of intersection graph Λ(𝐷) is a neutrosophic bipolar vague intersection graph 
of 𝔾.  

 
 

Definition 3.2 Let 𝐿(𝐺) = (𝑀, 𝑁) be a line graph of a graph 𝐺 = (𝑉, 𝐸). A NBVLG of a NBVG 
𝔾 = (𝐻ଵ, 𝐾ଵ) (with underlying set 𝑉) is a pair 𝐿(𝔾) = (𝐻ଶ, 𝐾ଶ), where  

 (𝐻ଶ)௉ = ((𝑇ுమ

ା )௉ , (𝐼ுమ

ା )௉ , (𝐹ுమ

ା )௉ , (𝑇ுమ

ି )௉ , (𝐼ுమ

ି )௉ , (𝐹ுమ

ି )௉), 
 (𝐻ଶ)ே = ((𝑇ுమ

ା )ே , (𝐼ுమ

ା )ே , (𝐹ுమ

ା )ே , (𝑇ுమ

ି )ே , (𝐼ுమ

ି )ே, (𝐹ுమ

ି )ே)𝑎𝑛𝑑 
 (𝐾ଶ)௉ = ((𝑇௄మ

ା )௉ , (𝐼௄మ

ା )௉ , (𝐹௄మ

ା )௉ , (𝑇௄మ

ି )௉ , (𝐼௄మ

ି )௉ , (𝐹௄మ

ି )௉), 
 (𝐾ଶ)ே = ((𝑇௄మ

ା )ே, (𝐼௄మ

ା )ே , (𝐹௄మ

ା )ே , (𝑇௄మ

ି )ே , (𝐼௄మ

ି )ே, (𝐹௄మ

ି )ே), 
 are NBVSs of 𝑀 and 𝑁, respectively such that,  

 (𝑇ுమ

ା )௉(𝐷௫) = (𝑇௄భ

ା )௉(𝑥) = (𝑇௄భ

ା )௉(𝑢௫𝑣௫) 
 (𝐼ுమ

ା )௉(𝐷௫) = (𝐼௄భ

ା )௉(𝑥) = (𝐼௄భ

ା )௉(𝑢௫𝑣௫) 

 (𝐹ுమ

ା )௉(𝐷௫) = (𝐹௄భ

ା )௉(𝑥) = (𝐹௄భ

ା )௉(𝑢௫𝑣௫) 
 (𝑇ுమ

ି )௉(𝐷௫) = (𝑇௄భ

ି )௉(𝑥) = (𝑇௄భ

ି )௉(𝑢௫𝑣௫) 
 (𝐼ுమ

ି )௉(𝐷௫) = (𝐼௄భ

ି )௉(𝑥) = (𝐼௄భ

ି )௉(𝑢௫𝑣௫) 
 (𝐹ுమ

ି )௉(𝐷௫) = (𝐹௄భ

ି )௉(𝑥) = (𝐹௄భ

ି )௉(𝑢௫𝑣௫) 
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 (𝑇ுమ

ା )ே(𝐷௫) = (𝑇௄భ

ା )ே(𝑥) = (𝑇௄భ

ା )ே(𝑢௫𝑣௫) 
 (𝐼ுమ

ା )ே(𝐷௫) = (𝐼௄భ

ା )ே(𝑥) = (𝐼௄భ

ା )ே(𝑢௫𝑣௫) 
 (𝐹ுమ

ା )ே(𝐷௫) = (𝐹௄భ

ା )ே(𝑥) = (𝐹௄భ

ା )ே(𝑢௫𝑣௫) 
 (𝑇ுమ

ି )ே(𝐷௫) = (𝑇௄భ

ି )ே(𝑥) = (𝑇௄భ

ି )ே(𝑢௫𝑣௫) 
 (𝐼ுమ

ି )ே(𝐷௫) = (𝐼௄భ

ି )ே(𝑥) = (𝐼௄భ

ି )ே(𝑢௫𝑣௫) 
 (𝐹ுమ

ି )ே(𝐷௫) = (𝐹௄భ

ି )ே(𝑥) = (𝐹௄భ

ି )ே(𝑢௫𝑣௫). 
 for all 𝐷௫ ∈ 𝑀, 𝑢௫𝑣௫ ∈ 𝑁.  

 (𝑇௄మ

ା )௉(𝐷௫𝐷௬) = min{(𝑇௄భ

ା )௉(𝑥), (𝑇௄భ

ା )௉(𝑦)} 
 (𝐼௄మ

ା )௉(𝐷௫𝐷௬) = min{(𝐼௄భ

ା )௉(𝑥), (𝐼௄భ

ା )௉(𝑦)} 
 (𝐹௄మ

ା )௉(𝐷௫𝐷௬) = max{(𝐹௄భ

ା )௉(𝑥), (𝐹௄భ

ା )௉(𝑦)} 
 (𝑇௄మ

ି )௉(𝐷௫𝐷௬) = min{(𝑇௄భ

ି )௉(𝑥), (𝑇௄భ

ି )௉(𝑦)} 
 (𝐼௄మ

ି )௉(𝐷௫𝐷௬) = min{(𝐼௄భ

ି )௉(𝑥), (𝐼௄భ

ି )௉(𝑦)} 
 (𝐹௄మ

ି )௉(𝐷௫𝐷௬) = max{(𝐹௄భ

ି )௉(𝑥), (𝐹௄భ

ି )௉(𝑦)} 
 (𝑇௄మ

ା )ே(𝐷௫𝐷௬) = max{(𝑇௄భ

ା )ே(𝑥), (𝑇௄భ

ା )ே(𝑦)} 
 (𝐼௄మ

ା )ே(𝐷௫𝐷௬) = max{(𝐼௄భ

ା )ே(𝑥), (𝐼௄భ

ା )ே(𝑦)} 
 (𝐹௄మ

ା )ே(𝐷௫𝐷௬) = min{(𝐹௄భ

ା )ே(𝑥), (𝐹௄భ

ା )ே(𝑦)} 
 (𝑇௄మ

ି )ே(𝐷௫𝐷௬) = max{(𝑇௄భ

ି )ே(𝑥), (𝑇௄భ

ି )ே(𝑦)} 
 (𝐼௄మ

ି )ே(𝐷௫𝐷௬) = max{(𝐼௄భ

ି )ே(𝑥), (𝐼௄భ

ି )ே(𝑦)} 
 (𝐹௄మ

ି )ே(𝐷௫𝐷௬) = min{(𝐹௄భ

ି )ே(𝑥), (𝐹௄భ

ି )ே(𝑦)}. 
 for all 𝐷௫𝐷௬ ∈ 𝑁.  

  
Proposition 3.3  ! b.±[D ƛǎ ŀƭǿŀȅǎ ŀ ǎǘǊƻƴƎ b.±DΦ  

  
tǊƻƻŦΦ It is obvious from the definition, therefore it is omitted.  

   
Proposition 3.4  LŦ 𝐿(𝔾) ƛǎ b.±[D ƻŦ b.±D 𝔾Φ ¢ƘŜƴ 𝐿(𝐺) ƛǎ ǘƘŜ ƭƛƴŜ ƎǊŀǇƘ ƻŦ 𝐺Φ  

  
tǊƻƻŦΦ Given 𝔾 = (𝐻ଵ, 𝐾ଵ) is NBVLG of 𝐺 and 𝐿(𝔾) = (𝐻ଶ, 𝐾ଶ) is a NBVG of 𝐿(𝐺)  

 (𝑇ுమ

ା )௉(𝐷௫) = (𝑇௄భ

ା )௉(𝑥) 
 (𝐼ுమ

ା )௉(𝐷௫) = (𝐼௄భ

ା )௉(𝑥) 
 (𝐹ுమ

ା )௉(𝐷௫) = (𝐹௄భ

ା )௉(𝑥) 
 (𝑇ுమ

ି )௉(𝐷௫) = (𝑇௄భ

ି )௉(𝑥) 
 (𝐼ுమ

ି )௉(𝐷௫) = (𝐼௄భ

ି )௉(𝑥) 
 (𝐹ுమ

ି )௉(𝐷௫) = (𝐹௄భ

ି )௉(𝑥), 
 (𝑇ுమ

ା )ே(𝐷௫) = (𝑇௄భ

ା )ே(𝑥) 
 (𝐼ுమ

ା )ே(𝐷௫) = (𝐼௄భ

ା )ே(𝑥) 
 (𝐹ுమ

ା )ே(𝐷௫) = (𝐹௄భ

ା )ே(𝑥) 
 (𝑇ுమ

ି )ே(𝐷௫) = (𝑇௄భ

ି )ே(𝑥) 
 (𝐼ுమ

ି )ே(𝐷௫) = (𝐼௄భ

ି )ே(𝑥) 
 (𝐹ுమ

ି )ே(𝐷௫) = (𝐹௄భ

ି )ே(𝑥). 
 ∀ 𝑥 ∈ 𝐸 and so 𝐷௫ ∈ 𝑀 if and only if for 𝑥 ∈ 𝐸,  

 (𝑇௄మ

ା )௉(𝐷௫𝐷௬) = min{(𝑇௄భ

ା )௉(𝑥), (𝑇௄భ

ା )௉(𝑦)} 
 (𝐼௄మ

ା )௉(𝐷௫𝐷௬) = min{(𝐼௄భ

ା )௉(𝑥), (𝐼௄భ

ା )௉(𝑦)} 
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