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ABSTRACT

Let G=(V,E) be a simple connected graph. The detemices and edges of G are denoted by V=V(G)ExH(G),
respectively. A topological index of a graph is amber related to a graph which is invariant undemgh
automorphisms. In chemical graph theory, we haveymiavariant polynomials and topological indices fa
molecular graph. In 1972, Gutman and Trinagjsimtroduced the First and Second Zagreb topologiodices of

molecular graphs. The First and Second Zagreb islicare equal to MG)=§ 9 d? and

M,(G)= E Hg (dyxd,), respectively. These topological indices are wis&i the study of anti-inflammatory

activities of certain chemical instances, and iseglhere. In this paper, we focus on the structd@iré-Bhenylenic
Nanotubes and Nanotori and compute the Generalizgpieb index of these Nanostructures.

Keywords: Topological index; Zagreb indices; Generalized Zagindex; V-Phenylenic Nanotubes; V-Phenylenic
Nanotori.

INTRODUCTION

Let G=(V,E) be a simple connected graph of finite ordeV|=|V(G)| with the set of vertices and the set of edges
E=E(G). We denote byl,, the degree of a vertexof G which is defined as the number of edges incidemt #
general reference for the notation in graph thésrji]. A molecular graph is a simple finite graptich that its
vertices correspond to the atoms and the edgéetoands. A topological index of a gra@his a number related to

a graph which is invariant under graph automorphisim graph theory, we have many different topalabindices

of G [1-5].

One of the oldest graph invariants is Wéner index W(G)introduced by the chemibtarold Wiener[6] in 1947.
It is defined as the sum of topological distand@sv) between any two atoms in the gragh

WEG)=% . > d(u,v)

ulV (G) vV (G)

The distancel(u,v) between the verticas andv of the graphG is equal to the length of (number of edges in) the
shortest path that connectsindv [6-8].

An important topological index introduced more tHarty years ago by. Gutmanand N.Trinajsti¢ is the Zagreb
index My(G) (or, more precisely, the First Zagreb indéecause there exists also a Second Zagreb ,iii£6s)

[9]). The First Zagreb index of G is defined as #uen of the squares of the degrees of all vertiidgs. The first
and second Zagreb indices@fare defined as follows:
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Ml(G): Z dv2= Z (du+dv)

VOV(G) e=udH Q§

MAG)= D, (dixdy)
e=uJ H Q

whered, andd, are the degrees afandv, respectively.

The First Zagreb polynomial MG,x) and theSecond Zagreb polynomial,{,x) for these topological indices and
are defined as:

MiGxE D, x¥'
e=u0JH Q

MAGxE > X
e=wWJH Q

In Refs [10-27] these topological indices and tip@ilynomials of some Nanotubes and Nanotorus argated.
Recently in 2011, A. Iranmaneshal [28] introduced the generalized Zagreb index ebanected grap®, based

on degree of vertices @&. Let G be a graph with the set of verticégs) and the set of edgéfG) andr ands are
two arbitrary non-negative integer, then teneralized Zagreb indexX G is defined as:

Meg(G)= > (d/d+d.7d))
e=uJH Q§

In this paper, we focus on the structureMoPhenylenic Nanotubesnd Nanotori and compute the Generalized
Zagreb index of these Nanostructures.

RESULTSAND DISCUSSION
Molecular graphs V-Phenylenic NanotubB&8HX[m,n] and V-Phenylenic NanotorddPHY[m,n] are two families
of Nano-structures that their structure are coristycles with length four, six and eight. The abRhenylenic and
Naphthylenic lattices proposed can be construatech fa square net embedded on the toroidal surf&eranial
representations of V-Phenylenic Nanotulies/PHX[m,n] and V-Phenylenic Nanotork$=VPHY[m,n] are shown
in Figure 1 and Figure 2, respectively.

The aim of this section is to compute a closed tdanof the generalized Zagreb indkl «,(G) of V-Phenylenic
NanotubesandNanotori.

Some studies about Nanostructudanotubesand Nanotoriare presented in many papers. For a review, histori
details and further bibliography please refer [29-3

Theorem 1. Let G andH be the V-Phenylenic Nanotub&$HX[m,n] and V-Phenylenic NanotoradPHY[m,n]
(Lm,nJN-{1}), respectively. Then:

The Generalized Zagreb index®fis equal to
My (VPHX[m,n])=(32°%+3%2*%)m+2(3*%)(9n-5)m
The Generalized Zagreb indextéfs equal to
My (VPHY[m,n])=2mn(5**?)

Before prove Theorem 1, let us introduce some digfits.
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Figure 1. Geranial representations of V-Phenylenic Nanotubes G=VPHX[m,n] and V-Phenylenic Nanotorus H=VPHY[m,n] [m,n J/-{1}

Definition 1. Let G andd, (1<d,<n-1) be a simple connected molecular graph and theeds@f vertices/atomin
G. We divide the vertex s&(G) and edge sdf(G) of G into several partitions as follows
0 i,j andk: 6<i,j,k<4:
Vig={v IV(G)| d=k}
Eqy={e=uvE(G)|d=} & d =i}
whered andA are the minimum and maximum dffor all v/N(G), respectively.

Proof of Theorem 1. £im,nJA-{1}, consider Nanotube&=VPHX[m,n], wherem andn be the number of hexagon
in the first row and column in this Nanotubes. Fritra structure of the V-Phenylenic NanotulHX[m,n], one
can see that the number of vertice¥ PHX[m,n] is equal tdmn(=|V(VPHX[m,n])|).

Because

Vi |=Kv IV (VPHX[m,n])| d=2}|=m+m
Vg |={v IV (VPHX[m,n])| d=3}|=6mn-2m

and these imply that the number of edge& ¢fE(VPHX[m,n])) is equal to
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2(2m)+ 3(6mn- 2m):9mn_m
2

From the structure of the V-Phenylenic Nanotuld®81X[m,n], it is easy to see that the edge set of g@man be
dividing to two partitions, 3 andE 3. In Figure 1, we mark all members of edge pariit# 3 by red color and
all members of edge partitidfys 53 by black color. Thus, there exidim+2medges irEp, 5 and9mn-5mmembers in
Es,3y0f G=VPHX[m,n]. In other words,

E{2,3}:{eZUVI(G)| d=3 &dVZZ} - |E{2,3}|:4m
Ez.5={e=uv/E(G)| d=d\=3} — |E33|=9mn-5m

Therefore, by according to the definition of thengelized Zagreb index of graph, we can computeitidex for
the V-Phenylenic Nanotub&$HX[m,n] as follows:

Meg(VPHXIM)= > (d/d>+d\’dy)
wOEWVPHX [m, )

= 32%+3%2)+ 33+3%3
ZUVDE(Z% ( ) ZUVDE(&:* ( )

= 32%432)+ 23"
ZuvDE{z‘q ( ) ZUVDE{&% ( )
=4mx(3'2°+3%2")+(9mn-5m) x2(3")

Now, consider V-Phenylenic Nanotdd=VPHY[m,n] with 6mn vertices/atoms an8mn edges/bond$/m,n /-
{1}), wherem and n be the number of hexagon in the first row and colimH. From the structure of this V-
Phenylenic Nanotori in Figurel, we can see thatdiamsVPHY[m,n]is a member o€ubic graph families and all
vertices have degree thrée other words,
Vg l=H{v IV(VPHY[m,n])|d=3}]
=6mn=|V(VPHY[m,n])|

Egsi=l{e=uv LZE(VPHY[m,n)| d=d,=3}|
=9mn=|E(VPHY[m,n])|

Thus, the generalized Zagreb index of V-Phenyld&l@notoriVPHY[m,n]is equal to

Mgg(VPHY[m,)=)" (d/d>+d, )

= 33+3%3
ZUVDE{3§ ( )

=(9mn)x2(3™)
=2mn(3**?)

DE(VPHY [ m )

Here, we complete the proof of the Theorem 1.

CONCLUSION

In this present study, we compute the Generalizggteb indexdM ;(G)= z (dy/d,*+d,’d,) for two families

e=udH §
of Nanostructures namely*Phenylenic NanotubesydNanotori’ and defined as.
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