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In the present study, we introduce two new versions of Zagreb indices. Let ε(u) be the largest distance between u and any 
other vertex v of G. These new topological indices are defined as *

1 uv E(G)
M (G) ε(u) ε(v)

∈
= +∑  and 

*
2 uv E(G)

M (G) ε(u)ε(v)
∈

= ∑ . The goal of this paper is computing these new topological indices of a class of dendrimer 

graphs. 
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1. Introduction 
 
The topological index of a molecule is a non-

empirical numerical quantity that quantifies the structure 
and the branching pattern of the molecule. Let G be a 
simple molecular graph without directed and multiple 
edges and without loops, the vertex and edge-sets of which 
are represented by V(G) and E(G), respectively. The 
distance d(u,v) between two vertices u and v of a graph G 
is defined as the length of a shortest path connecting them. 
The Wiener index1 is the first reported distance based 
topological index and is defined as half sum of the 
distances between all the pairs of vertices in a molecular 
graph. For a given vertex u of V(G) its eccentricity, ε(u), is 
the largest distance between u and any other vertex v of G. 
The maximum eccentricity over all vertices of G is called 
the diameter of G and denoted by D(G) and the minimum 
eccentricity among the vertices of G is called radius of G 
and denoted by R(G), see [2 - 10] for more details.  

The Zagreb indices were introduced 30 years ago by 
Gutman and Trinajstić as 1M (G) deg(u) deg(v)= +  

and 2M (G) deg(u) deg(v)= , where deg(u) denotes the 
degree of vertex u [11 – 13]. Ghorbani et al. [14] defined a 
new version of Zagreb indices as follows: 

 
*
1 uv E(G)

M (G) ε(u) ε(v)
∈

= +∑  and 
*
1 uv E(G)

M (G) ε(u)ε(v)
∈

= ∑ . 

 
This paper addresses the problem of computing the 

eccentricity and then the new Zagreb indices of a special 
type of dendrimers. We encourage the readers to consult 
papers [15 - 20] for computational techniques related to 
dendrimers, as well as [21 - 23] for background materials. 
Our notation is standard and taken mainly from the 
standard books of graph theory.  

 
 

2. Main result and discussion 
 
In [15-20], Ghorbani computed some topological 

indices of some nanostructures. In this section the 
eccentricity of dendrimer T containing r layers is 
computed. From Fig. 1, it is clear that  

 
|V(T)| = 1+2[1 + 2 + 4 + 8 +… + 2r] = 2r+2-1, 

 

|E(T)| = 1+2[2 + 4 + 8 + … + 2r] = 2r+2-2. 

Lemma 1. ε( )u r= . 
Proof. Suppose u is the central vertex of T. Then from Fig. 
1, one can see that the shortest path with maximum length 
is between u and a vertex w of the last layer.            ♦ 

The proof of lemma 1, shows that the eccentricity of 
vertex v is r + 1. Because distance of every vertex of kth 
layer and the central vertex of T is k, so for every edge 
e xy=  in kth layer, one can see that ε(x) k=  and 
ε(y) k 1= + . So, it is easy to see that:   
Theorem 2. Consider graph of dendrimer T depicted in 
Fig. 1. Then  

* 1
1

1

( ) 2 2 [( ) ( 1)] 2 (4 3) 4 6,
r

i r

i

M T r i r i r r+

=

= + + + + = − − +∑  

* 1 2 2
2

1
( ) 2 2 ( )( 1) 2 (4 6 4) 2 6 8

r
i r

i
M T r i r i r r r r+

=

= + + + = − + − + −∑
 

Corollary 3. Consider graph of dendrimer G depicted in 
Fig. 2. Then  

 
*
1

1

( ) 3 2 [( ) ( 1)] 3 2 (4 3) 6 9,
r

i r

i

M G r i r i r r
=

= + + + + = × − − +∑  

* 2 2
2

1

( ) 3 2 ( )( 1) 3 2 (4 6 4) 3 9 12
r

i r

i

M G r i r i r r r r
=

= + + + = × − + − + −∑
. 
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Fig. 1. Dendrimer T with r = 5. 
 
 

In the following lemma, the eccentricity of central 
vertex of T is computed. 
 
Corollary 4. Consider graph of dendrimer H depicted in 
Fig. 3. Then  
 

* 2
1

1

( ) 4 2 [( ) ( 1)] 2 (4 3) 8 12,
r

i r

i

M H r i r i r r+

=

= + + + + = − − +∑  

* 2 2 2
2

1

( ) 4 2 ( )( 1) 2 (4 6 4) 4 12 16
r

i r

i

M H r i r i r r r r+

=

= + + + = − + − + −∑ . 

u

 
 

Fig. 2. Dendrimer G with r = 5. 
 

 
Fig. 3. Dendrimer H with r = 5. 
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