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_____________________________________________________________________________________________________ 

 
Abstract: In this article, we are using the regular graph of even number of vertices and computing the distance balanced 
graphs. First we take a graph for satisfying regular definition and then we compute the Mostar index of that particular graph. If 

the Mostar index of that particular graph is zero, then the graph is said to be a distance balanced graph. So we discuss first 
distance balanced graph. Suppose if we delete one edge in that particular graph, that is non-regular graph, we can verify the 
balanced graph is whether distance balanced graph or not. We discuss and compute the Mostar index of certain regular and 

non-regular graphs are balanced distance or not. Finally we see few theorems are related in this topic. So in this paper, we 
study some distance based topological indices for regular graphs and also cubic graphs. 
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1. Introduction  

We have graph theory, it is a branch of mathematics but at present graph theory is mostly used in chemistry 

and physics departments for their research studies. In chemical graph theory we have seen that graph theory plays 

a wonderful role for growing chemical bond connectivity, QSPR analysis and QSAR analysis. In graph theory, 

topological indices are widely used for computing and calculating the degree based topological indices and 

distance based topological indices. In degree based topological indices we have the following indices namely 

Balaban index, Gutman index, ABC index and so on. In the distance based topological indices we have the 

following indices namely wiener index, Mostar index, edge wiener index, szeged index and so on. We have 

wiener index is the most commonly index for calculating and computing the distance based topological indices for 

certain molecular graphs. Most of the Researchers they can take wiener index for their Research work. Most of 

articles are published in their wiener index method. Also wiener index is the base for our topological indices. Here 

in this article we are using the one of the distance based topological index namely Mostar index. In this article we 

prove regular graphs of even number of vertices, which are also distance balanced graphs. The definition of 

distance balanced graph is, the number of points (Vertices) closer to u than v is equal to the number of points 

(Vertices) closer to v than u. That is the value of Mostar index is Zero. i.e, Mo(G)=0. 

This definition is called distance balanced graph. So regular graphs of even number of vertices are also 

distance in balanced graphs. This result is the main result of our article. So Finally, in the article, we introduce 

regular graphs and to compute the Mostar index value is zero also we discuss the cubic graphs are also distance 

balanced graphs. 

2. Definitions and Preliminaries: 

A graph is a set of an unordered pair of vertices and edges where V(G)=vertex set of G and E(G)=edge set of 

G. In a graph G, the number of lines incident with Vi is said to be a degree of  Vi and is denoted by dG(Vi)  or 

d(Vi). The distance of the graph G is the number of lines passing through the path is said to be a distance of a 

graph G. A graph is said to be a regular graph, if the minimum degree vertices of G is equal to the maximum 

degree vertices of G. 

i.e., ∂(G)=∆(G)=r 

Where  ∂(G)=minimum degree vertex set, 

∆(G)= maximum degree vertex set. 

A graph is said to be non-regular graph if ∂(G) ≠ ∆(G) – also a graph is said to be a cubic graph if it is a regular 

graph of degree 3. 

The wiener index of a graph G is the sum of the distance between all pairs of vertices   of G 
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ie., W(G)=∑ dG(u,v) 

           (u,v)cv(G) 

Where dG(u,v) is the shortest distance between u and v.  

For trees wiener index is also defined as  

W(G)=∑ nunv 

u,v€E(G) 

Where nu denotes the number of points(vertices) of G closer to u than v, nvdenotes the number of 

points(vertices) of G closer to v than u. 

The mostar index of a graph G is the difference between  the number of vertices closer to u than v and the 

number of vertices closer to v than u  

i.e.,      Mo(G)= ∑ |nu- nv|        

 e=uv€E(G) 

A graph G is said to be distance balanced graph, if the number of vertices closer to u than to v is equal to the 

number of vertices closer to v than to u 

i.e., Mo(G)= ∑ |nu- nv|=0 

A graph is said to be distance balanced graph, if Mo(G)=0. 

Distance Balanced Graphs  

Example:1 

 

 

 

 

 

 

  

In this figure, we have the number of vertices=12, 

The number of edges=18 

The calculation of Mostar index value=0 

So the above graph is a distance balanced graph and also an even number of vertices. 

Example: 2 

 

In this figure, 

The number of vertices = 48 

The number of edges =78 
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The calculation of Mostar index value is Zero. So it is also a distance balanced graph. 

Example: 3 

In this figure, 

The number of vertices = 108 

The number of edges =166 

The calculation of Mostar index value is Zero. So it is also a distance balanced graph. 

 

Lemma: 

A graph is regular with an even number of vertices if and only if the Mostar index of G is zero. 

Solution: 

Let us assume, graph G is regular 

If G is regular, ∂(G)=∆(G)=r 

In Ex1, we have  ∂(G)=∆(G)=3 

So, it is a distance balanced graph. 

i.e., Mo(G)=0 

Conversely, Suppose Mo(G)=0 

That implies ∂(G)=∆(G. 

So, it is a regular graph with an even number of vertices. 

Theorem: 

For any regular graph G of even number of vertices, the cycle n is a distance balanced graph. 

Proof: 

We have to prove this theorem by using induction hypothesis method. 

Let us take P(1) = cycle of order1 

In example 1, we have Mo(G)=0 

So, P(1) = 0 

In example 2 and 3, we have 

P(2) = P(3)= 0 

Let us assume that the cycle of order (n-1) is true. 

i.e., P(n-1) = cycle of order (n-1) = 0 

To prove P(n) 

P(n) = cycle of order n 
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= cycle of order (n-1) + cycle of order 1 

P(n) = 0 

Hence, the cycle of order n is a distance balanced graph. 

Non Distance Balanced Graphs 

Lemma: 

A graph is non-regular, then it is not a distance balanced graph. 

Proof: 

Given graph is a non-regular graph, that 

is ∂(G)≠∆(G) 

So that reason Mo(G)≠0 

Hence, it is not a distance balanced graph. 

Example 1: 

In this example, we see that 

 

∂(G)=∆(G)=3 

It is a regular graph. 

The calculated value for Mostar index is 0. 

It is a distance balanced graph. 

Example 2: 

Suppose we are removing one edge, we have 

Removing an edge, 

 

Here  ∂(G) = 2 and ∆(G) = 3 

So, ∂(G)≠∆(G) 

Hence it is not a regular graph, 

So Mo(G)≠0. 

The calculated value for Mostar index of G is 
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Mo(G) = 1. 

So it is not a distance balanced graph. 

Cubic Distance Balanced Graph 

A graph is said to be a rdb graph ( i.e regular distance balanced graph) if ∂(G)=∆(G)and also Mo(G)=0. Also it 

is a non rdb graph if  ∂(G)≠∆(G)and Mo(G) ≠0 

A graph is said to be cdb graph [cubic distance graph] if the mostar index of G is zero. 

Example: 

Let us consider the Petersen graph G, 

 

The Formula for mostar index of G is 

Mo(G) = ∑ |nu- nv| 

The calculated value for mostar index of G is, 

In edge V1V5, 

u -> 1+1+0+0+0+0+0+0 

v -> 0+0+1+0+0+1+0+0 

So |nu(e)- nv(e)| = 2-2 = 0 

In edge ad, 

u -> 0+1+0+0+0+0+0+1 

v -> 0+0+0+0+1+1+0+0 

|nu(e)- nv(e)| = 2-2 = 0 

In edge V2 b 

u -> 0+1+0+0+0+0+1+0 

v -> 0+0+1+0+1+0+0+0 

Clearly All  ∑ViVj= 0 

i≠j 

So Mo(G) = 0 

Hence the cubic graph is also a distance balanced graph. 

In edge V5V6, 

u -> 0+1+0+0+0+0+1+0 

v -> 0+0+1+0+1+0+0+0 
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|nu(e)- nv(e)| = 2-2 = 0 

II
ly

All∑ ViVj= 0 

i≠j 

So Mo(G) = 0 

Hence the cubic graph is also a distance balanced graph. 

Theorem: 

Every cdbgraph  [cubic distance graph] has an even number of points 

Proof: 

Let G be a cdb graph with P points. 

Then ∑ deg Vi = 3p which is even. 

Hence every cdb graph has an even number of points. 

3. Conclusion: 

In this paper we have found the Mostar index of certain graphs are distance balanced graphs.  Also we 

discussed the mostar index of certain regular and non-regular graphs. We proved these regular and non-regular 

graphs are distance balanced graphs. Mainly we have found that cubic graphs are also distance balanced graphs. In 

future studies we will briefly discuss about which of the graphs are distance balanced graphs. 
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