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The eccentric connectivity index of a new class of
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Let G be a molecular graph. The eccentric connectivity index £(G) is defined as &(G) = ZUEV(G)deg(u)a(u) , where deg(u)

denotes the degree of vertex u and ¢(u) is the largest distance between u and any other vertex v of G. In this paper, an
exact formula for the eccentric connectivity index of a new class of nanostar dendrimers is given.
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1. Introduction

Dendrimers are highly branched macromolecules.
They are being investigated for possible uses in
nanotechnology, gene therapy, and other fields. Each
dendrimer consists of a multifunctional core molecule with
a dendritic wedge attached to each functional site. The
core molecule without surrounding dendrons is usually
referred to as zeros generation. Each successive repeat unit
along all branches forms the next generation, 1st
generation and 2nd generation and so on until the
terminating generation. The topological study of these
macromolecules is the aim of this article, see [1-4] for
details.

We now describe some notations which will be kept
throughout. 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 summation of these numbers
over all edges of G is called the Wiener index of G [5]. For
a given vertex u of V(G) its eccentricity, g(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). The eccentric
connectivity index &(G) of is defined as &(G) =

ZUEV(G)deg(U)S(U), [6-11]. The mathematical

properties of this new topological index are studied in
some recent papers [12—16].

This paper addresses the problem of computing the
eccentric connectivity index of nanostar dendrimers. Our
notation is standard and taken mainly from the standard
books of graph theory.

2. Main results and discussion

Suppose NS[n] denotes the molecular graph of a
nanostar dendrimer with exactly n generations depicted in

Fig. 1. Obviously, [V(NS[n])| = 24 + Y1 118x 2" =18 x

2"~ 12 and [EV(NS[])| = 27 + Y7121 2" =21 x2"-
15. The aim of this section is to compute the eccentric
connectivity index of this nanostar dendrimer.
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Fig. 1. The nanostar dendrimer NS[2].

Consider the core of NS[n] depicted in Fig. 2. From
the molecular graph of this dendrimer, one can see that
some vertices of the graph have the same degree and the
same eccentricity. So for computing the eccentric
connectivity index of NS[n], it is enough to compute the
eccentricity of a set of representatives.

Fig. 2. The Core of dendrimer NS[2].
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We choose representatives from vertices of the same
degree and eccentricity. In the core of NS[n], the
representatives are labeled by 1, 2, 3, 4, 5 and 6, Fig. 2. By
a simple calculation, we have:

E(NS[1]) = (3x2x7) + (3%3%6) + (3x3x7) + (6x2x8) +
(6%3x9) + (3x2x10) = 406.

In the second step (when n = 2) we will find six new
subgraphs containing a hexagon and an edge are added.
We label the representative vertices of NS[2] by 7, 8, 9
and 10. In Table 1, the degrees, frequencies and
eccentricities of these vertices are computed.

Table 1. The frequencies and eccentricities of vertices 7,

8,9 and 10.

No. Degree Frequency Eccentricity
7 2 3x2' 1+3(i-1)+3+2+3 +3(n-1)+1
8 2 3x2™ 2+5(i—1)+3+2+3 +5(n-1)+1
9 3or2 3x2"or 3x2" 5+5(i-1)+3+2+3+ 5(n-1)+1

or

5+5(n—2)+3+2+3 +5(n-1)+1
10 2 3x2' 6+5(i—1)+3+2+3 +5(n-1)+1

We now partition the molecular graph of NS[n] into
two parts, one of them is the core C and other is the
maximal subgraph T of NS[n] with vertex set V(NS[n]) -
V(C). Then we have:

M =9x Y12 (3n +3i+10) +6
Y1225 (30 + 3i+11) +6x 2™(6n + 9)
+9x Y2212 (30 +3i+12) +6
> L2 (3 430 +13)
=504n x 2" + 438 x 2" — 540n — 1524,
and,
EC)=6xBn+7)+9x(Bn+6)+9x(3n+7)+12 x

(3n+8)+18x(3n+9)
+6 x (3n + 10) = 180n + 477

From these calculations, we have &(NS[n]) = 504n x
2" +504 x 2" — 360n + 1047,

3. Conclusions

In this paper a method for computing eccentric
connectivity index of a new class of nanostar dendrimer is
presented. This method is useful for working by all
dendrimers. We applied our method on an infinite class of
dendrimers.
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