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Szeged and PI indices of Naphthalene dendrimer
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In this paper, we compute the Szeged and Padmakar-Ilvan indices of Naphthalene dendrimer.
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1. Introduction

Dendrimers  constitute
monodisperse, highly branched

Macromolecules which are the object of continuously
increasing interest. The possibility of introducing selected
chemical units in predetermined sites of the dendritic
structure gives rise to the possibility of performing specific
functions at the molecular level. The interest on dendrimer
chemistry has evolved from the simple construction of
these intriguing molecules to their characterization, and
finally toward their functionalization, in view of potential
applications in many different fields, such as chemistry,
physics, engineering, biology and medicine.

Let G be a simple molecular graph without loops,
directed and multiple edges.

The vertex and edge sets of G are represented by V(G)
and E(G), respectively. A topological index is a numeric
quantity derived from the structural graph of a molecule.
Usage of topological indices in chemistry began in 1947,

a fascinating class of
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when Harold Wiener developed the most widely known
topological descriptor, the Wiener index, and used it to
determine physical properties of the type of alkanes known
as paraffins [1]. Let G be a connected molecular graph and

e=uv an edge of G, N, (€| G) denotes the number of
edges lying closer to the vertex u than the vertex v, and
N, (e| G)is the number of edges lying closer to the
vertex v than the vertex u. The Padmakar-lvan (PI) index

of a graph G is defined as follows [2]:
PI(G)=3, o[Nu(€1G)+n,(e]G)].
2. Results

In Fig. 1, we show a Naphthalene dendrimer. The

number of edge for this graph is |E (G)| =18x2" +15.

Fig. 1. Naphthalene dendrimer
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Fig. 2. Core.

In this core, for 11 edges n(e)=1and for 6 edges

n(e) = 3and for 19 edges n(e) = 2. So the Pl index is
computed as follows:

PL=lE@) - X nfe)

eeE(G)

= (18x2" +15) -

(2x2"-2)

x6x2+6x2" —6+11+6x3+19%x2
=324x4" +486x2" +188

3. Discussion and conclusion

Let e be an edge of a G connecting the vertices u and
v. Define two sets N, (e|G) and N, (e|G) as

Nl(elG)={XeV(G)|d(x,u)<d(x,v)}
and
Nz(e|G):{xeV(G)|d(x,v)<d(x,u)}.
The number of elements of N,(e|G) and
N,(e|G) are denoted by n,(e|G) and n,(e|G)
respectively. The Szeged index of the graph G [3] s
definedas: Sz(G) =Y. N, (elG)n,(elG).

Up to now, topological indices of many nanbotubes
and dendrimers computed. For example see [4-18].

In this section, we compute the Szeged index of
Naphthalene Dendrimer.

Fig. 3, shows a Naphthalene Dendrimer which has
grown 4 stages.

Let this dendrimer has grown n stage. At first, we
compute nl(e|G). Let e be an edge of h,. For all six

edges, we have nl(elG):S. The number of these

hexagons in the n-th stage are equal to 2".
Let e be an edge of h,;. For two edges, we have

n,(e|G)=2x6+2x2+3 and for another of four

n(e|G)=1x6+1x2+3 . The

number of these hexagons in the n-1-th stage is equal to 2™
1 If we continue this procedure for all stages n-1, n-2, ...,
1, then in the first stage for two edges we have:

edges, we have

n, (e |G)=(2”’1+2”’2 +...+2)><
6+(2”’1+2”’2+...+2)x2+3
=(2"-2)x6+(2"-2)x2+3

and for another four edges we have :
n(e]G)=(2""+2"°+..+1)x6

+(2“’2 423 +...+1)><2+3
:(2“-1—1)x6+(2”-1—1)x2+3

The number of these hexagons in the first stage is
equal to 2.

Now, we obtaine nl(e | G) for all of edges between
the hexagons.

If eis the edge € ;. then N, (e|G)=6.1f eis

the edgee;,,, then n,(e|G)=6+2. We continue
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this procedure till received the first stage. If e is the edge
n(elG)=(2""+2""+..+2+1)

€ 15 then x6+ (2" +2" 4.+ 2)x 2
=(2"-1)x6+(2" —2)x2
If eis the edgee;,,then n,(e|G)=a+1.If eis

the edge €, then N (e|G)=a+2. Therefore, we
can obtain the Szged index of this dendrimer as follows:

Sz (G3)=z+z+z where A is the set of all
B C

A
edges of hexagon, B is the set of all edges between
hexagon and C is the set of all edges in central core.
Therefore, we have:

; -
(27 -2)x6+
2X[(2"”‘ —2)><2+3J
(2n+1—i _ 2)
' _[x6+(2”+“ —2)><2+3J
>2x

i=1 .
(2"*' —1)><6+
+4 x )
(2"-' —1)><2+3
(2“-i ~1)x6+

(2"*i —1)x2+3

=-2240x4"+76x 2" +
1024xnx 4"+
2048 xnx2"+2164

2

B

R

2 x

[y
[“[f;i);izﬂ
e
e
e

(27 -1)x6+
r— )
(2m+ —2)><2+2
=386x2"-1632x4"+768xnx 4"+
1536x nx 2"+1246

; =
5><3><(r—3)+4><7><(r—7)+
2x(a+9)(r-a-9)+
(a+14)(r—a-14)

+(a+15)(r—a—-15)+
(a+16)(r—a—16)+2(r-1)
+(a+4)(r-a-4)

=1392x 2" +486+384x 4"

Thus the Szeged index of Naphthalene dendrimer is:

Fig. 3. Naphthalene Dendrimer which has grown 4 stages.
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