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ABSTRACT

Let G be a molecular graph, the vertex and edge afetvhich are represented by V(G) and E(G), rethpelg. The
eccentric connectivity index is one of topologigaariants that have been recently used in the tjtaive
structure-activity relationship (QSAR) and quartiita structure-property relationship (QSPR) studidhe
Eccentric Connectivity indeXG) is defined ag(G)= va dyx &(v) where d denotes the degree of a vertex vin G

and ¢(v) is the largest distance between u and any otleetex v of G. And the Second Zagreb index is leiqua
M,(G)= Z (dyxd,). In this paper, we compute the Second Zagreb riEdceindex EM(G)= Z

e=uwJH G e=uwJH G
&(v)xeg(u) for famous molecular graph Polycyclic Aromatigdrocarbons PAK(Zk>0).
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INTRODUCTION

All graphs in this paper are finite, simple and mected. For terms and concepts that are not definssl we refer
the reader to any of the standard monographs [1-4].

Let G be a simple and connected graph, we denote thexvend the edge set Gfby V(G) andE(G), respectively.
For two verticess andv of V(G), we define theidistanced(u;v) as the length of a shortest path connedtiagdyv
in G. For a given vertex of V(G) its eccentricity uis the largest distance betwaeand any other vertexof G. In
other works (G)=Max,c) d(u,v) The maximum eccentricity over all vertices®fis called theDiameterof G
and is denoted b®(G); the minimum eccentricity among the vertices3ofs called radius o and is denoted by
R(G).In other works,
D(G)=Max,sv(c) d(u,v)u/N(G)}
r(G)=Minysve{ Max {d(u,v)I LUV (G)}1}

The vertex is called a central vertexd{u)=r(G). The center 06, C(G) is defined as
C(G)={uLN(G)f(u)=r(G)}.
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The eccentric connectivity index is one of topotagiinvariants that have been recently used ingtnentitative
structure-activity relationship (QSAR) and quaniva structure-property relationship (QSPR) studies
The Eccentric Connectivity indeXG) of a graph G is defined as

aG)= Z dyx&(v)

vIV(G)
whered, denotes the degree of vertein G, i. e., the number of its neighbors@ The eccentric connectivity index

was introduced byharma, GoswarmandMadan[6] and used in a series of papers concerned @BAR/QSPR
studies [5]The study of its mathematical propersiested only recently [6-21].

The Zagreb indices have been introduced more thidy years ago in 1972 Hy Gutmanand N.Trinajsti¢ [2, 22-
26]. The first and second Zagreb indices are ddfase

MyG)= > (d+d)
e=wJH g
M(G)= > (dxd)
)= el

whered, andd, are the degrees afandv.

Recently M. GhorbaniandM.A. Hosseinzadeihtroduced new versions of Zagreb indices in 2[213, one of them
is the Second Zagreb Eccentric index that is etpual

MAG)=EMA(G)= » &(v)xa(u)
al=e]

wheres(v) denotes the eccentricity of vertek] V(G) [28-31].

The goal of this paper is computing the Second eagrccentric indeEM,(G) of a famous molecular graph which
named Polycyclic Aromatic Hydrocarbons PAHthatk is positive integer number.

2. Main Results
In this section, we compute a new version of twapotogical Second Zagreb and Eccentric indices, whalled the

Second Zagreb Eccentric ind&M,(G)= Z &(V)xe(u) of famous Hydrocarbon molecular grapRotycyclic

ewlE ¢
Aromatic Hydrocarbons PAH/k>0)".

Polycyclic Aromatic Hydrocarbons PAli$ a family of hydrocarbon molecules, such thasttsicture is consisting
of Benzene g on circumference and is ubiquitous combustion pets]l which some its first members are
PAH;=benzengCs), PAH,=CoroneneandPAH;=Circumcoronengreader can see Figure 1).

In Refs [32-46] some properties and more historaegthils of this family of hydrocarbon moleculeg atudied.
Also polycyclic aromatic hydrocarbonBAHN family is very similar properties to one of famotamily of
Benzenoidsystem Circumcoronene Homologous Series of Benzenqid Fhe properties and applications of
Benzenoid system are presented in many papersrread see references [20, 26, 47].
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Figure 1. Two examples of first member s of Polycyclic Aromatic Hydrocarbons PAH,

Theorem 1. Let G be thePolycyclic Aromatic Hydrocarbons PAHKk>0. The Second Eccentricity Zagreb index of
PAHnis equal to
EM,(PAH)=126K+108IE-40K-2Kk.

Proof of Theorem 1. Zk>0, Consider thePolycyclic Aromatic Hydrocarbons PAHs shown in Figure 1. At first,
we using Notation 1 and name all vertice®éH, as follow, such that its vertex set and edge skbei
V(PA"‘():{ az’j,ylzyj,lglzyj |i:1,. K. jﬂZi, 1074, zZ0 ZG} =A[B LI,

S N _
And E(PAH)={ az,jV;,juBz,sz,j’ﬂz, jyz, jw:gz, ;l"z, j’JI/z,y/i-L:l'DZk &7 & 2 [Zg}
Also, we divide the vertex set of tRelycyclic Aromatic Hydrocarbons PA#h following partitions as:
A 0z i=1,...k, Z7 Z ¢}
I_'k:{ ylz,j ||:1,,k ]DZ,,ZDZG}
Bk:{ﬂlzyj |i:2, vee ,k, jDZi_l, ZUZG}
From Figure 1, it is easy to see that the degreeedices ofly andBy s three (set of carbon (C) atoms) and the
degree of vertices ¢4 is one (set of hydrogen (H) atoms). Also the sizeestex partitiong, B, and A, are equal

to3k(k+1), 3k(k-1)and6k, respectively.

Obviously, the number of vertices BAH, is equal to
VPAH)I=D . It} Bt . A=BK™+6k
On the other hands, the number of edgaRAdf is equal to
E(PAH)I=%[3Y. 1i#+3) B+1Y AJ=1[3(6K)+6k]=9k*+3k.

Now, by using of results from [20, 46, 47], we atteto properties of Ring-cut method and mixed watiove
notation of thePolycyclic Aromatic Hydrocarbons PAHwe can calculate the following resultés) for all
vLV(PAH,,).

O=2,..., K j0Z 1 & 2075
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8('3-2'1): d (IBZIJ 'ﬁiz+3,j ) + d (lBiz+3,j 'V(z+3,j)+ d (V(Z+ 3,j 'az+ 3,j):2k+2i_l

4i-3 2(k=i)+1 1

[i=1,..., k; jUZi&zUZG: _ _ _
S(VZJ): d (Vzl ’Vz+3,j)+d (Vz+3,j ’V(z+3,j)+ d(V<z+3,jiaz+ 3,1):2(k+i)

41 2k-i ) 1

O=1,... k & 20 Z¢
e(az)=d (az,j ’yg,j)-‘_d(ylz(,j’yiz(',j') + d(yzk',j 24y, ) =4k+1,

Now, from Figure 1 and by refer [46], the Seconddttricity Zagreb index of Polycyclic Aromatic Hydrarbons
EM,(PAH,) (k>0) is equal to

EM(PAH)= D" &(v)xe(u)

uvOE(PAH,)
T X dB e Y B )xe ) D, EB)xel,)
B, Ve, iTE(PAHY) B ¥z, iaDE( PAH) B, i¥e TE(PAHY)
+_ ) Z g(ylz,i)x£(yz+l,1)+ Z £(V;,j)x£(az,j)
Yy i Vo1 0E (PAH,) ”z,jylz(,jDE(PAHk)

=SSN HB )%l )+ SIS ol el )+ Y B )

i=2j=1z=1 i=2j=1z=1 i=2j=1z=1
6 k ) ) 6 k
+zzg(ylz,i )S(Vzﬂ,l) + Zzg(y;j)g(az, j)
z=1i=1 z=1 j=1
k [
=2x[6 (i-1) (2k+2i-2) (2k+2i-1)]+6 Y (i-1)(2k+2i-2)(2k+2(i-1)-1)
i=2 i=2

k
+6 ) (2k+2i-1f+6k(4k+1)(4K)

i=1

k k
:62 2(i-1)(4|<2+4i2+8ki-6k-6i+2)+6z (i-1) (4K%+4i+8ki-10k-10i+6)
i=1 i=1

k
+6 ) (4K+Ai%+8Ki-Ak-4i+1)+24K(4k+1)

i=1
:24k2(4k+1)+62k: [8K%i+8i >+16ki%-12ki-12f+4i-4k*-4i%-8Ki+4k+4i-1]
+[4k%i+4i 3+8kiZ-I;lOki-1OF+6i-4k2-4i2-8ki+1Ok+10i-6]+[4k2+4i2+8ki-4k-4i+1]
:24k2(4k+1)+62k: [(12)i%,(16k-12-4+8Kk-10-4+4%
+(8k2-12k+4-8k-i+211+413-10k+6-8k+10+8k-4)i+(-4l€+4k-1-4k+10I3-6+4k2-4k+1)]

k
=24K¢(4k+1)+6 ) [12i% (24k-26)P, (12K-30k+20)i. (L0K-4k-6)]
i=1

:6[12(K+E+EJ+(24K-26)[|(3+|<2+k}+(12k2-30k+20)(k2+kj
42 4 2736 22
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+(10K2-4k-6)(K)+(16R+4Kk?)]
=6[(3k*+6k°+3Kk?)+(12K*+8k3+4k%-13K- 26 |- 13k)
3 3
+(Bk*+6k>15K-15K* 10K+10Kk)+(10K-4I2-6K)+(16K+4k?)]

=6(21K'+18Kk> 204 K>-/4k)

Here, we complete the proof of Theorenml.
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