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Abstract— Different topological indices will always be valuable in a variety of disciplines, including chemistry, 

economics, electronics, business studies, social sciences and medicine. According to the dominating set and number, 

the Wiener index for neutrosophic graphs (NG) will be studied in considerable detail in this research. 

Additionally, the Average Wiener index for an NG has been defined, and several associated theorems have been 

introduced. 
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I. INTRODUCTION  

Zadeh [1] originally put forward the theory of fuzzy sets in 

1965, while Rosenfeld [2] first established the idea of fuzzy 

graphs in 1975.Since then, numerous studies on the 

characteristics and uses of fuzzy graphs have been conducted. 

Calculating distance-based topological indices and degree-

based indices in fuzzy graphs was one of these issues. 

These indicators assist by giving each graph a numerical value 

so that we may compare graphs with the same number of 

vertices using an appropriate standard. Atanassov [3] then put 

out the notion of intuitionistic fuzzy sets after that. Finally, 

new sets known as neutrosophic sets were created with the 

broadening of fuzzy theory by Smarandache [4] in 

1995.Researchers attempted to offer additional mathematical 

ideas into this sector by providing this hypothesis. One of 

these was the idea of graphs, from which the new idea of 

neutrosophic graphs emerged. Neutrosophic graphs contain a 

variety of properties and uses that have recently been 

suggested by theorists in this area. 

A topological index is a numerical measurement for a 

molecule's structural graph. The topological indices are 

typically well-known in chemistry, but Harold, who invented 

the graph structure in his theory and built a sizable branch of 

chemical graph theory, has a mathematical background. 

Paraffin-type alkanes' characteristics can be discovered using 

Wiener use indices 

The Wiener index W(G) was initially defined by Harold 

Wiener in 1947 as " he sum of the distance between all the 

couple of vertices in a graph G " [5]. In comparison to 

traditional models, neutrosophic graphs offer systems that are 

more precise and flexible. Additionally, it has applications 

outside of the field of chemistry, including computer science, 

networking, human traffic, and internet routing. Studying 

dominance inside graph and neutrosophic graphs may be 

expanding at a rapid rate due to its numerous and varied uses 

in these fields.Proffesor. Samapathkumar and L. Pushpa Latha 

introduced the notion of strong domination in 

graphs [6]There are several kinds of domination depending on 

the type, such as strong dominance in neutrosophic graphs, 

which inspired us to discover the Wiener index because of the 

work done on domination on neutrosophic   graphs and its 

potential application. If the number is large, it is challenging 

to determine the Wiener index using the standard methods. 

II. PRELIMINTARY  

Definition2.1 [7] A graph 𝐺𝑁 = (𝐴, 𝐵) is a single-valued 

Neutrosophic graph(SVNG), where A is a neutrosophic 

set(NS) on 𝑉 and, B is a(NS) on 𝐸, which satisfy the following 

𝑻𝑩(𝒖, 𝒗) ≤ 𝐦𝐢 𝐧(𝑻𝑨(𝒖), 𝑻𝑨(𝒗))

𝑰𝑩(𝒖, 𝒗) ≤ 𝐦𝐢 𝐧(𝑰𝑨(𝒖), 𝑰𝑨(𝒗))

𝑭𝑩(𝒖, 𝒗) ≥ 𝒎𝒊𝒏(𝑭𝑨(𝒖), 𝑭𝑨(𝒖))
Where 𝑢 and 𝑣 are two vertices of 𝐺𝑁, and (𝑢, 𝑣) ∈ 𝐸 is 

an edge of 𝐺𝑁. 

Definition2.2[8] : In a neutrosophic   graph𝐺𝑁 = (𝐴, 𝐵), a 

path P of length n is a sequence of distinct 
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vertices (𝑢0, 𝑢1, . . . , 𝑢𝑛 such that 

𝑇𝐵(𝑢𝑖 , 𝑢𝑖+1) , 𝐼𝐵(𝑢𝑖 , 𝑢𝑖+1), 𝐹𝐵(𝑢𝑖 , 𝑢𝑖+1) > 0, i = 1, 2,…,n 

 

Definition2.3[9] : if 𝐺𝑁 = (𝐴, 𝐵) be a neutrosophic  graph on 

a simple underline graph 𝐺𝑁
∗ = (𝑉, 𝐸) then 

1)  𝑂𝑁 = (∑ 𝑇𝐴(𝑢) , ∑ 𝐼𝐴(𝑢) , ∑ 𝐹𝐴(𝑢)), ∀𝑢 ∈ 𝑉  is called 

a neutrosophic order of 𝐺𝑁 

2) 𝑆𝑁 = (∑ 𝑇𝐵(𝑢, 𝑣) , ∑ 𝐼𝐵(𝑢, 𝑣) , ∑ 𝐹𝐵(𝑢, 𝑣))∀ 𝑒 =

𝑢𝑣 ∈ 𝐸 is called a neutrosophic size of 𝐺𝑁 

3) 𝑆𝑐𝑜𝑟𝑒(𝑧) =
1+𝑇𝐴(𝑍)+𝐼𝐴(𝑍)−𝐹𝐴(𝑍)

3
 

Definition 2.4 ([10]). An edge (𝑣𝑖 , 𝑣𝑗)is categorized in a 

neutrosophic  graph 𝐺𝑁 = (𝐴, 𝐵) as: 

1- ∝ −𝑠𝑡𝑟𝑜𝑛𝑔  𝑖𝑓  

𝑇𝐵(𝑣𝑖 , 𝑣𝑗) >  𝐶𝑂𝑁𝑁𝑇(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗),   

𝐼𝐵(𝑣𝑖 , 𝑣𝑗) >  𝐶𝑂𝑁𝑁𝐼(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗)  𝑎𝑛𝑑 

 𝐹𝐵(𝑣𝑖 , 𝑣𝑗) <  𝐶𝑂𝑁𝑁𝐹(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗) 

       2-  𝛽 − 𝑠𝑡𝑟𝑜𝑛𝑔  𝑖𝑓  

𝑇𝐵(𝑣𝑖 , 𝑣𝑗) =  𝐶𝑂𝑁𝑁𝑇(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗),   

𝐼𝐵(𝑣𝑖 , 𝑣𝑗) =   𝐶𝑂𝑁𝑁𝑇(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗) 𝑎𝑛𝑑  

𝐹𝐵(𝑣𝑖 , 𝑣𝑗) =  𝐶𝑂𝑁𝑁𝐹(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗) 

  3-  𝛿 − 𝑠𝑡𝑟𝑜𝑛𝑔  𝑖𝑓  

𝑇𝐵(𝑣𝑖 , 𝑣𝑗) <  𝐶𝑂𝑁𝑁𝑇(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗), 

  𝐼𝐵(𝑣𝑖 , 𝑣𝑗) <  𝐶𝑂𝑁𝑁𝑇(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗)  𝑎𝑛𝑑 

 𝐹𝐵(𝑣𝑖 , 𝑣𝑗) >  𝐶𝑂𝑁𝑁𝐹(𝐺)−(𝑣𝑖,𝑣𝑗)(𝑣𝑖 , 𝑣𝑗) 

 
Definition 2.5 .L(P) is defined as the sum of the weights of the 

edges in P; 

𝐿(𝑃) = (∑ 𝑇𝐵(𝑢𝑖 , 𝑢𝑖+1),

𝑚

𝑖=1

∑ 𝐼𝐵(𝑢𝑖, 𝑢𝑖+1),

𝑚

𝑖=1

∑ 𝐹𝐵(𝑢𝑖 , 𝑢𝑖+1))

𝑚

𝑖=1

 

For any two vertices u and v in 𝐺𝑁. 

let  p={𝑃𝑖 : 𝑃𝑖  𝑖𝑠 𝑎 𝑢 − 𝑣  𝑝𝑎𝑡ℎ 𝑖 = 1,2,3, … 𝑛}. 
The sum distance between u and v is defined as 𝒅𝒔(𝒖, 𝒗) =
min {𝐿(𝑝𝑖): 𝑝𝑖 ∈ 𝑃, 𝑖 = 1,2, … } 

Let 𝐺𝑁 be a connected neutrosophic graph, the Wiener index 

W(𝐺𝑁) of G is defined by 

𝑊(𝐺𝑁) = ∑ 𝑑𝑠(𝑢, 𝑣)

𝑢,𝑣∈𝑉(𝐺)

 

The average distance 𝜇(𝐺𝑁) between the vertices of G is 

defined by 

𝜇(𝐺) =
𝑊(𝐺𝑁)

𝐶2
𝑛  

The Wiener index of neutrosophic path P is defined by 

𝑊(𝑃) = ∑ 𝑖(𝑛 − 𝑖)(

𝑛−1

𝑖=1

𝑇𝐵(𝑢𝑖 , 𝑢𝑖+1), 𝐼𝐵(𝑢𝑖 , 𝑢𝑖+1), 𝐹𝐵(𝑢𝑖 , 𝑢𝑖+1)) 

 Let 𝐺𝑁 = (𝐴, 𝐵) be a neutrosophic graph on V, let 𝑢, 𝑣 ∈ 𝑉 

,then 𝑢 is said to dominates v in 𝐺𝑁 if edge e=uv be strong 

edge. 

 A set D of vertices of 𝐺𝑁 is strong dominating set of 𝐺𝑁 if 

every vertex of V (𝐺𝑁) - D is a strong neighbor of some vertex 

in D. The weight of a strong dominating set D is defined as  

𝜔(𝐺) = (∑ 𝑇𝐵(𝑢, 𝑣)

𝑢∈𝐷

, ∑ 𝐼𝐵(𝑢, 𝑣)

𝑢∈𝐷

, ∑ 𝐹𝐵(𝑢, 𝑣))

𝑢∈𝐷

, 

where 𝑇𝐵(𝑢, 𝑣),  𝐼𝐵(𝑢, 𝑣) are the minimum of theo( truth and 

indeterminacy)memberships values (weights)respectively , 

and  𝐹𝐵(𝑢, 𝑣) is the maximum of the false membership values 

of the strong edge’s incident on u. The strong domination 

number of a neutrosophic graph 𝐺𝑁 defined as the minimum 

weight of strong dominating sets of 𝐺𝑁 and it is denoted by 

𝛾𝑠(𝐺𝑁) or simply 𝛾𝑠. 
 

III. WIENER INDEX OF NEUTROSOPHIC GRAPH 

BY USING STRONG DOMINATION  

Definition 3.1. Let 𝐺𝑁 be neutrosophic graph; 

1: If 𝐺𝑁 is not strong neutrosophic cycle. Then 

        (∑ 𝑇𝐵(𝑢, 𝑣)𝑢,𝑣∈𝑉 , ∑ 𝐼𝐵(𝑢, 𝑣)𝑢,𝑣∈𝑉 , ∑ 𝐹𝐵(𝑢, 𝑣))𝑢,𝑣∈𝑉 ≥ 𝛾𝑠. 
2: If 𝐺𝑁 is a strong neutrosophic cycle, Then 

    (∑ 𝑇𝐵(𝑢, 𝑣)𝑢,𝑣∈𝑉 , ∑ 𝐼𝐵(𝑢, 𝑣)𝑢,𝑣∈𝑉 , ∑ 𝐹𝐵(𝑢, 𝑣))𝑢,𝑣∈𝑉  ≤ 𝛾𝑠. 
Theorem 3.2. for any neutrosophic path p, 

  𝑊(𝑃) ≤ 2𝑚 ∗ 𝑞 − (𝑚 + 1) ∗ 𝑆𝑐(𝛾𝑠(𝑃)). 𝑤ℎ𝑒𝑟𝑒 𝑚 = |𝐸| 
and q=Score(𝑆𝑁), 𝑆𝑁  𝑖𝑠 𝑎 𝑛𝑒𝑢𝑡𝑟𝑜𝑠𝑜𝑝ℎ𝑖𝑐 𝑠𝑖𝑧𝑒 𝑜𝑓 𝐺𝑁 

Proof: Let G be a neutrosophic path with length L.Then the 

sum strong distance between u and w 

defined as 𝑑𝑠(𝑢, 𝑤) = min{𝐿(𝑃𝑖);  𝑃𝑖 ∈  𝑃;  𝑖 =  1, 2, … }. 
So  𝑑𝑠(𝑢, 𝑤) ≤ 𝐿(𝑃) =
(∑ 𝑇𝐵(𝑢𝑖 , 𝑢𝑖+1),𝑚

𝑖=1 ∑ 𝐼𝐵(𝑢𝑖, 𝑢𝑖+1),𝑚
𝑖=1 ∑ 𝐹𝐵(𝑢𝑖 , 𝑢𝑖+1))𝑚

𝑖=1 ≤ 𝑞. 
Taken sum 

∑ 𝑑𝑠(𝑢, 𝑣)

𝑚

𝑖=1

≤ 𝑚𝑞 … … … … . . (1) 

Let D be strong dominating set of P.  

Then 𝛾𝑠(𝑝) ≤
𝑞

2
  

        ⇒ (𝑚 + 2) ≤
(𝑚+2)𝑞

2
≤ 𝑚𝑞 … … … . . (2) 

From (1) and (2),we get  

 ∑ 𝑑𝑠(𝑢, 𝑣)𝑚
𝑖=1 ≤ 2𝑚𝑞 − (𝑚 + 2)𝛾𝑠 … … … … (3) 

By triangle equality  𝑑𝑠(𝑢, 𝑣) ≤ 𝑑𝑠(𝑢, 𝜔) + 𝑑𝑠(𝜔, 𝑣) we have   

∑ 𝑑𝑠(𝑢, 𝑣)

𝑚

𝑖=1

≤ ∑ 𝑑𝑠(𝑢, 𝜔)

𝑚

𝑖=1

+ ∑ 𝑑𝑠(𝜔, 𝑣) … … … … . . (4)

𝑚

𝑖=1

 

Now we assume 𝑤𝑣 be a strong edge with minimum wight 

adjacent to at all vertices in strong dominating set of 𝐺. Then  

𝑑𝑠(𝜔, 𝑣) = (𝑇𝐵(𝜔, 𝑣), 𝐼𝐵(𝜔, 𝑣), 𝐹𝐵(𝜔, 𝑣)).Therefore,  

∑ 𝑑𝑠(𝑢, 𝜔)

𝑚

𝑖=1

= 𝛾𝑠 … … … … . . (5) 

Substitute from (3) and (5) in (4); we obtain  

𝑊(𝑃) ≤ 2𝑚 ∗ 𝑞 − (𝑚 + 1) ∗ 𝑆𝑐(𝛾𝑠(𝑃)). 
 

Example:3.2.1 consider the 𝐺𝑁 = (A,B) be path neutrosophic 

graph, with 𝑣(1,1,0) for all 𝑣 ∈ 𝑉(𝐺) gevin in the Fig. 1: 
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In figure 1; the vertex subsets 𝐷𝑠1 = {𝑏, 𝑑} 𝐷𝑠2 =
{𝑎, 𝑑}. 𝐷𝑠3  = {𝑎, 𝑐}, 𝐷𝑠4  = {𝑏, 𝑐} are strong 

dominating set of G. Hence 𝛾𝑠 = min{𝛾𝑠1, 𝛾𝑠2, 𝛾𝑠3, 𝛾𝑠4} so 𝛾𝑠 

(G) = 0.3 and 𝑚 = |𝐸| = 3. 
Since 

 𝛾𝑠 

=min{(0.4,0.8,1.2), (0.6,1.2,1.8), (0.5,0.9,1.3), (0.3,0.5.0.7)} 

= (0.6,1.2,1.8) 

Then the Wiener index of G   

  𝑊(𝑃) ≤ 2 ∗ 3 ∗ (0.6,1.2,1) − (3 + 1) ∗ (0.3,0.5,0.7) 

                        =1.6-0.13333=1.46667 

 

Also, the average of a path P is 

𝜇(𝐺) ≤
𝑊(𝐺)

𝐶2
𝑛 =

2𝑊(𝐺)

𝑛(𝑛−1)
=

1.46667

4∗3
=0.122222 

 

Theorem:3.3 for any strong cycle neutrosophic graph, 

𝑊(𝐶𝑛) ≤
𝑚(𝑚 ∗ 𝑞 − 𝑆𝑐(𝛾𝑠))

8
+

𝑆𝑐(𝛾𝑠)

2
 , 𝑚 = |𝐸| 

Proof: Let G be a strong cycle neutrosophic graph, the 

maximum length of geodesic in 𝐶𝑛 =  
𝑚

2
 

𝑆𝑜 𝑑𝑠(𝑢, 𝑤) =  
𝑚𝑞1

4
  𝑓𝑜𝑟 𝑢, 𝜔 ∈ 𝑃𝑚

2
 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑞1 =  

𝑞

2
 

𝑇𝑎𝑘𝑒𝑛 𝑡ℎ𝑒 𝑠𝑢𝑚, 𝑤𝑒 ℎ𝑎𝑣𝑒 

∑ 𝑑𝑠(𝑢, 𝜔)

𝑚

𝑖=1

=
𝑚2𝑞

16
… … … (1) 

Since 𝛾𝑠 ≤
𝑞

2
 , 𝑡ℎ𝑒𝑛   

𝑚

8
𝛾𝑠 ≤

𝑚𝑞

16
≤

𝑚2𝑞

16
  … … … . (2) 

From (1) and (2) , we obtain, 

             ∑ 𝑑𝑠(𝑢, 𝜔)(𝑢,𝑤)∈𝑝𝑚
2

≤
𝑚(𝑚𝑞− 𝛾𝑠)

8
… … … (3) 

Since 𝑑𝑠(𝑢, 𝑣) ≤ 𝑑𝑠(𝑢, 𝑤) + 𝑑𝑠(𝑤, 𝑣) ,  

we have  ∑ 𝑑𝑠(𝑢, 𝑣)𝑚
𝑖=1 ≤ ∑ 𝑑𝑠(𝑢, 𝜔)𝑚

𝑖=1 + ∑ 𝑑𝑠(𝜔, 𝑣)𝑚
𝑖=1  

We assume 𝑤𝑣 be strong edge with minimum wight adjacent 

to at all vertices in dominating set Ds of 𝑃𝑚

2
 , Then 𝑑𝑠(𝜔, 𝑣) =

𝜇(𝜔, 𝑣 ) which implies 

∑ 𝑑𝑠(𝜔, 𝑣)

𝑚

𝑖=1

=
𝛾𝑠

2
… … … (5) 

Substitute from (5) and (3) in (4); we obtain 

𝑊(𝐶𝑛) ≤
𝑚(𝑚 ∗ 𝑞 − 𝑆𝑐(𝛾𝑠))

8
+

𝑆𝑐(𝛾𝑠)

2
 

Example 3.3.1 Consider the strong cycle neutrosophic graph 

𝐺𝑁 = (A,B), with 𝑣(1,1,0) for all 𝑣 ∈  𝑉 (𝐺),and all edges are 

∝-strong gevin in the Fig. 2. 

 
In Fig. 2: we have the strong dominating set 𝐷 = {𝑎, 𝑏}, 𝑞 =
( 1.4,0.8,0.8)𝛾(𝐺) = ( 0.6,0.4,0.2)𝑎𝑛𝑑 𝑚 = |𝐸|. Then the 

Wiener index of G 
 

𝑊(𝐶𝑛) ≤
𝑚(𝑚 ∗ 𝑞 − 𝑆𝑐(𝛾𝑠))

8
+

𝑆𝑐(𝛾𝑠)

2
 

=
4(4 ∗ 𝑆𝑐(1.4,0.8,0.8) − 𝑆𝑐(0.6,0.4,0.2)

8
+

𝑆𝑐(0.6,0.4,0.2)

2
 

 =
4(0.46667−0.2666)

8
+

0.8

2
= 0.8 + 0.4 = 1.2 

Also, the average of a strong neutrosophic cycle C is   

𝜇(𝐺) =
𝑊(𝐺)

𝐶2
𝑛 =

2𝑊(𝐺)

𝑛(𝑛 − 1)
=

2 ∗ 1.2

4 ∗ 3
= 0.2 

Theorem 3.4. For any neutrosophic graph G has not strong 

cycle neutrosophic graph, 

𝑊(𝐺) ≤ 2𝑚𝑠𝑆𝑐(𝑞𝑠) − (𝑚𝑠  +  1)𝑆𝑐(𝛾𝑠). 
Where 𝑚𝑠 is the number of strong edges in G, and 𝑞𝑠 is the 

sum of strong edge 

Proof. Let G be a neutrosophic graph, with n vertices and m 

edges has not strong cycle and has at least 

one δ-edge. Then G has a path join 𝑣1 and 𝑣𝑛 we obtained it 

after delete δ-edge. So, the path in 

G is strong path has not δ-edge. And has 𝑚𝑠 strong edge. 

Therefore, by Theorem (3.2), 

𝑊(𝐺) ≤ 2𝑚𝑠𝑆𝑐(𝑞𝑠) − (𝑚𝑠  +  1)𝑆𝑐(𝛾𝑠). 
Example 3.4.1 Consider the neutrosophic graph 𝐺 𝑁= (A,B), 

with v(1,1,0) for all 𝑣 ∈  𝑉 (G) and all edges are δ-strong 

except (cd) is δ-edge given in the Fig. 3. 
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In Fig. 3, 𝑤𝑒 ℎ𝑎𝑣𝑒, 𝑞 = (1.2,0.7,0.9);  𝑞𝑠  = (1,0.6,0.5) 

, 𝛾𝑠(𝐺)  = (0.6,0.4,0.2) 𝑎𝑛𝑑 𝑚 =  |𝐸| =  4; 𝑚𝑠  =  3.  

Then the Wiener index of G 

𝑊(𝐺) ≤ 2𝑚𝑠𝑆𝑐(𝑞𝑠) − (𝑚𝑠  +  1)𝑆𝑐(𝛾𝑠). 
              =2*3*Sc(1,0.6,0.5)-(3+1)*Sc(0.6,0.4,0.2) 

                                =1.8-1.06667=0.73333 

Also, the average of G is    

 

𝜇(𝐺) =
𝑊(𝐺)

𝐶2
𝑛 =

2𝑊(𝐺)

𝑛(𝑛−1)
=

2∗0.73333

4∗3
=0.12222 

Theorem 3.5. For any neutrosophic graph G without 𝛿 −edge 

and contain k strong cycle neutrosophic graph, such that k 

≥2. 

                𝑊(𝐺) ≤
𝑚(𝑚𝑆𝑐(𝑞)−𝑆𝑐(𝛾𝑠))

8𝐾
    Where 𝑚 = |𝐸| 

Proof. Let G be a neutrosophic graph without without 𝛿 −edge 

and contain K ≥ 2 strong cycles. Then 𝐺 =  ⋃ 𝐶𝑖
𝑘
𝑖=2  

By Theorem (3,4); 𝑊(𝐺) ≤
𝑚(𝑚𝑞−𝛾𝑠)

8
  

Since m=∑ 𝜇𝑖
𝑘
𝑖=1 .hence   𝑊(𝐺) ≤

𝑚(𝑚𝑞−𝛾𝑠)

8𝐾
+

𝛾𝑠

2𝑘
   ≈

𝑚(𝑚𝑞−𝑆𝑐(𝛾𝑠))

8𝐾
 because 

𝛾𝑠

2𝑘
 is very small . 

Example 3.5.1 Consider the neutrosophic graph G with 

v(1,1,0)  for all v ∈ V (G) given in the Fig. 4. 

 

 

 

From Fig. 4. we have, q = (1.8,1,1.1); 𝛾𝑠(G) = 0.3,0.2,0.1) and 

m = |𝐸| =  5, 𝐾 =  2. 

 𝑇ℎ𝑒𝑛  𝑊(𝐺) ≤
𝑚(𝑚𝑆𝑐(𝑞)−𝑆𝑐(𝛾𝑠))

8𝐾
=

5(5∗0.566667−0.46667)

8∗2
=

0.739583 

Also, the average of a neutrosophic graph G is 

𝜇(𝐺) =
𝑊(𝐺)

𝐶2
𝑛 =

2𝑊(𝐺)

𝑛(𝑛 − 1)
=

2 ∗ 0.739583

4 ∗ 3
= 0.123264 

 

Theorem 3.6. Let G be a neutrosophic graph without 𝛿 −edge, 

contains strong cycle neutrosophic graph and strong 

neutrosophic path. Then       

                      𝑊(𝐺) ≤
𝑚(𝑚𝑞−𝑆𝑐(𝛾𝑠))

8𝐾
+

𝑞

2
 

Proof. By Theorem (3.3) and Theorem (3:2), we have 

𝑊(𝐺) ≤
𝑚(𝑚𝑞 − 𝛾𝑠)

8𝐾
+

𝑞

2
+ 2𝑚𝑞 − (𝑚 + 1)𝛾𝑠 

There exists a vertex 𝑢 which is a common strong cycle and 

strong path. Let u belong to a 

strong cycle. Therefore, the path contains (𝑉 (𝑃) − {𝑢}), also 

the path P contains m edge such 

𝑚 = 𝑚𝑐 + 𝑚𝑝, 𝑞 = 𝑞𝑐 + 𝑞𝑝   then 2𝑚𝑝𝑞𝑝 − (𝑚𝑝 +

1)𝛾𝑠(𝑝) ≤
𝑞

2
.  hence  

𝑊(𝐺) ≤
𝑚(𝑚𝑞 − 𝑆𝑐(𝛾𝑠))

8𝐾
+

𝑞

2
 

Example 3.6.1. Consider the neutrosophic graph G with 

v(1,1,0)  for all v ∈ V (G) given in the Fig. 5. 

 

 

From Fig. 5; we have, q = (1.7,1,0.9), 𝛾𝑠(G) = (0.4,0.2,0.1) 

and m = |𝐸|= 5. 

 Then 

(𝐺) ≤
𝑚(𝑚𝑆𝑐(𝑞)−𝑆𝑐(𝛾𝑠))

8𝐾
+

𝑆𝑐(𝑞)

2
=

5(5∗𝑆𝑐(1.7,1,0.9)−𝑆𝑐(0.4,0.2,0.1)

8
+

𝑆𝑐(1.7,1,0.9)

2
= 1.771 + 0.3 = 2.071    

Also, the average of a strong neutrosophic cycle C is 

𝜇(𝐺) =
𝑊(𝐺)

𝐶2
𝑛 =

2𝑊(𝐺)

𝑛(𝑛 − 1)
=

2 ∗ 2.071   

5 ∗ 4
= 0.2071 



Amir Sabir majeed                                                                                                    Nabeel Ezzulddin Arif 
       

 

82 

 

 
 

Theorem 3.7. For any neutrosophic graph G, with at least one 

δ-edge and has strong neutrosophic cycle. Then 𝑊(𝐺) ≤
𝑚𝑠(𝑚𝑠𝑆𝑐(𝑞𝑠)−𝑆𝑐(𝛾𝑠) )

8
 

Where 𝑚𝑠 is the number of strong edges of G: 

Proof. Let G be a neutrosophic graph with δ-edge and G has 

strong cycle. Then G contains strong neutrosophic cycle and 

neutrosophic subgraph obtained by deleting δ-edge. So, by 

Theorems (3.3); (3.2) and Theorem 

(3.6), we have 

𝑊(𝐺) ≤
𝑚𝑠(𝑚𝑠𝑞𝑠 − 𝛾𝑠 )

8
+ 2𝑚𝐻𝑞 − (𝑚𝐻 + 1)𝛾𝑠 

Hence  

𝑊(𝐺) ≤
𝑚𝑠(𝑚𝑠𝑆𝑐(𝑞𝑠) − 𝑆𝑐(𝛾𝑠) )

8
 

Example 3.7.1 Consider the neutrosophic graph G, with  
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