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ABSTRACT

Let G=(V; E) be a simple connected graph. The sets of vertices and edges of G are denoted by V=V(G) and E=E (G),
respectively. In such a simple molecular graph, vertices represent atoms and edges represent bonds. The Atom-Bond

Connectivity (ABC) index is a topological index was defined as ABC G)= z ,du +d, -2 where dy denotes degree of vertex
weE (G)

dd,
v. In 2010, a new version of Atom-Bond Connectivity (ABC.) index was defined by M. Ghorbani et. al as
S +S, -2 = = i i
ABC,(G) = Z ugsv ’ where Su ZVENG(U)dV and Ng(u)={v € V(G)|uvE(G)}. The goal of this paper is to compute the
weE(G) u¥v

ABC4 index for Circumcoronene Series of Benzenoid

Indexing terms/Keywords
Atom-Bond Connectivity (ABC,) index, Molecular Graph, Circumcoronene Series of Benzenoid.

SUBJECT CLASSIFICATION
E.g., Mathematics Subject Classification; 05C05, 05C12

Council for Innovative Research

Peer Review Research Publishing System

Journal: Journal of Advances in Chemistry

Vol 2, No. 1
editor@cirworld.com
www.cirworld.com, member.cirworld.com

68| Page July 15, 2013


http://member.cirworld.com/
http://www.cirworld.com/
http://www.cirworld.com/

ISSN 2321-807X

INTRODUCTION

Let G=(V;E) be a simple molecular graph without directed and multiple edges and without loops, the vertex and edge sets
of it are represented by V=V(G) and E=E(G), respectively. In chemical graphs, the vertices correspond to the atoms of the
molecule, and the edges represent to the chemical bonds. Note that hydrogen atoms are often omitted. If e is an edge of
G, connecting the vertices u and v, then we write e=uv and say "u and v are adjacent". A connected graph is a graph such
that there is a path between all pairs of vertices.

Mathematical chemistry is a branch of theoretical chemistry for discussion and prediction of the molecular structure using
mathematical methods without necessarily referring to quantum mechanics. Chemical graph theory is a branch of
mathematical chemistry which applies graph theory to mathematical modeling of chemical phenomena [1-3]. This theory
had an important effect on the development of the chemical sciences.

In mathematical chemistry, numbers encoding certain structural features of organic molecules and derived from the
corresponding molecular graph, are called graph invariants or more commonly topological indices.

Among topological descriptors, connectivity indices are very important and they have a prominent role in chemistry. One of
the best known and widely used is the connectivity index, introduced in 1975 by Milan Randic¢ [4], who has shown this
index to reflect molecular branching.

2GS

e=uveE (G) dudv

where d, denotes G degree of vertex u.

One of the important classes of connectivity indices is atom-bond connectivity (ABC) index defined as [5]

/Q +Q, -2
ABC G)= #1
general ( ) " EEZ(G ; Qu Qv

where Qy is some quantity that in a uniqgue manner can be associated with the vertex v of the graph G.

In 2009, Furtula et al. [6] introduced the first member of this class (atom-bond connectivity (ABC) index), by setting Q, to
be the degree of a vertex v dy, which it has been applied up until now to study the stability of alkanes and the strain energy
of cycloalkanes. This index is defined as follows:

ABC,G)= ).

uweE (G)

ABC,G)= Y.

ueE (G)

where n, denotes the number of vertices of G whose distances to vertex u are smaller than those to other vertex v of the
edge e=uv (n, ={x |x €V (G),d (u,x) <d(x,v)}) and nyis defined analogously.

The third members of this class was introduced by M.R. Farahani [8, 9], as follow:

ABC,G)= )

uv=E (G)

where my denotes the number of vertices of G whose distances to vertex u are smaller than those to other vertex v of the
edge e=uv (m, ={f |f €E(G),d(u,f)<d(f ,v)}) and m, is defined analogously.

In 2010, a new version of Atom-Bond Connectivity (ABC,) index was defined by M. Ghorbani et. al [10] as

/s +S, -2
ABC,G)= ), T
weE(G) uVv

69| Page July 15, 2013



ISSN 2321-807X

where S, is the summation of degrees of all neighbors of vertex v in G. In other words, Su :ZveN (u)dv and
G

Ne(u)={ve V (G)|uvE (G)}.

The goal of this paper is to compute the fourth atom-bond connectivity index ABC4 index for Circumcoronene Series of
Benzenoid. Here our notation is standard and mainly taken from standard books of chemical graph theory [1-3].

Main Results and Discussions

The goal of this section is to computing the ABC,index for Circumcoronene Series of Benzenoid. The circumcoronene
homologous series of benzenoid is family of molecular graph, which consist several copy of benzene Cs on circumference.
The first terms of this series are Hi=benzene, H,=coronene, Hs=circumcoronene, Hs=circumcircumcoronene, see Figure
1, where they are shown, also for more study and historical details of this benzenoid molecular graphs see the paper
series [11-29].

' (s N
bengew Ha=CalCy X f —_n

Al H OO OTO T — T

Fig 1. The first three graphs Hi, Hz, Hs and general representation Hy of
the circumcoronene series of benzenoid [16].

At frist, Consider the circumcoronene series of benzenoid Hy for all integer number k=1 (Figure 1). From the structure of Hx
(Figure 1), one can see that the number of vertices/atoms in this benzenoid molecular graph is equal to [V(Hy)|=6k’ and

the number of edges/bonds is equal to |E(Hk)|= 3x6k k-1 +2x6k —gk?-3k. Because, the number of vertices/atoms as

degrees 2 and 3 are equal to 6k and 6k(k-1) and in circumcoronene series of benzenoid molecule, there are two partitions
V,=f eV G)|d, =2} and V, ={v €V (G)|d, =3} of vertices. These partitions imply that there are three partitions Ea,

Es and Eg of edges set of molecule Hy with size 6, 12(k-1) and 9k%-15k+6, respectively. Clearly, we mark the members of
E4, Es and Eg by red, green and black color in Figurel.

From Figure 1, one can see that the summation of degrees of vertices of molecule benzenoid H are in four types, as
follow:

. Sy= Sy=2+3=5foruvEV,and uvE E4

. S,=d,+d,=6 forue V,, ve Vzand uve Es

. S,=dy+dy+3=7 foru€ V3 ve Voand uvE Es

. Su= Sy=dy+ dy +3=9 for u,v€ Vzand uvE Eg

So, the fourth atom-bond connectivity index for circumcoronene series of benzenoid Hy (V' k21) will be

ABCA(H)= 3 S, +S, 2
weE(G) Susv

6 \/5+572+ 6 \/5+7’2+ 26 ko2 187772, 61 /7+972+‘E He | 9+9-2
5x5 5x7 6x7 7x9 9x9

2
:¥+@+2 /2 k-2 +242 k-1 +%(3k -Tk+4)
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:4k2+2£/i?+df—14]k+{2g§+ 30+16—4/i?]

Finally, fourth atom-bond connectivity index for circumcoronene series of benzenoid Hgis

ABC4(H\) =4k*-19.03038k+ 9.76052.
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