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ABSTRACT

A topological index is a real number related to alecular graph, it does not rely on the labeling mictorial

representation of a graph. The first and secondr@agndices are defined aMl(G) = Z:\/D\/(G)d(v)2 and

MZ(G) = ZUVDE( G)d( u) d( V) respectively. Recently, Nilanjan introduced thestfand second Zagreb

S 2 _
eccentricity indices aﬂ Ei(G) = |_| vuv(e)g(v) and |_| EZ(G) = HumE(G)é‘(u) XE( \0 . In this paper,
we compute the first and second Zagreb indicebfdyclic Aromatic Hydrocarbons (PAHK).

Keywords: Molecular graph, Topological index, Eccentric cocthaty index, Zagreb eccentricity indices,
Polycyclic Aromatic hydrocarbons (PAHKk).

INTRODUCTION

Let G be a simple connected graph with vertex\4&) and edge seE(G). The number of elements WG) and
E(G) is called theorder and size respectively. Leu,v[1V(G), the degreeof v, d(v),is the number of vertices
adjacent withv, and thedistancebetweenu andv, d(u,v),is the length of the shortest path connecting thEne

eccentricity of v, E(V), is the distance betweenand a vertex farthest from The maximum and minimum
eccentricities among all vertices of G are knowithasliameterandradius of G.

Gutmanet. al. introduced th&agreb indiceq1]. The first and second Zagreb indices are onthe oldest and
widely studied topological indices. The first andecend Zagreb indices are defined as

Ml(G) = ZVDV(G) d(v)2 and I\/IZ(G) = zuqu(e) d( u) d( \a , respectively. Theses topological indices have
many applications in QSAR\QSPR. Interested readerfaund more history in [2-5].
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Todeschiniet. al. proposed thenultiplicative version of Zagreb indicef6-9,13,14]. The first and second
multiplicative Zagreb indices are defined as |_| Ml(G) = |_| v(Q) d(v)2 and

|_| MZ(G) = |_| wE(Q d( u) d( \) respectively.

RecentlyNilanjan Deproposedhe multiplicative Zagreb eccentricity indic9] as follows:

ME(©)= [] &

()

ME(©)= ], (el

c)
Some recent results on these topological indice$edgound in [11-12].

Polycyclic Aromatic Hydrocarbons (PAHare a group of different chemicals that are formdedng the incomplete
burning of organic substances. Polycyclic Aromadigdrocarbon can be pictured as a small piece optgrae
sheets with the free valances of dangling bondratetd by Hydrogen (H). Recently, some topologicdides has
found of Polycyclic Aromatic Hydrocarbons [15-17].

RESULTSAND DISCUSSION
In this section, we computed the second Zagrebnétcky index of the Polycyclic Aromatic Hydrocarbs
(PAH,). We used the Ring cut method [18-20] to obtainfthal result. A general representationRAH, is shown
in Figure 1.

Theorem 1: Let the graph of Polycyclic Aromatic HydrocarborA¢®,), then the second Zagreb eccentricity index
of PAH, is given as

[1E:(PAH,) = 2% 4k+ )™ ﬁ[(2k+ 2i- §°( A+ 2- 212@-:)( ) 11

Figure 1: A general representation of Polycyclic Aromatic Hydrocarbon (PAH)

Proof: From Figure 1 it is clear that the structure of RAtds 6 vertices\atoms of degree 3 and 6n vertices\atoms
of degree 1 and 8Bk edges. The vertices of degree 1 are denoted and the vertices of degree 3 are denoted by

B and V, as shown in Figure 2. Clearly, the vertex set is
V(PAH) ={a,,, B, sz =1k, jO0Z, 107, & 741 Z}, where Z={1,2,....i}. Also, the
edge set i€ (Hy)={ Viz,}Biz,j' Viz,j+:lﬁiz,j, Vi-lz,}giz,j and}’iz,jyiz,jﬂli U7 & U7 & 2107}
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To obtain the final result we partitions the versex and edge set the help of ring cut for illugirasee Figure 2 and
[20]. We have

«  For all verticess,; of PAH, (] 0Z,,z0 Z)
g(az, j) = d(az j? V; j) + d(yt i yl; j') + d(ykz' j'!a z, j') :4k+1

1 4k-1 1
« Forall vertlcesﬁ of PAH, (Li=1,...k; 207 j[0%.,)

g(ﬁz,j) _d (ﬂz,j ’ﬁz+3,j)+d(ﬂz+3,j’y(z+3j )+ d(y:+ 3 ’az+ SJ) =2k+2i-1

4-3 21 )41 1
« Forall vertic:es}/zyj of PAH, (Li=1,...k; 2%, ] IZ)

E(VZJ) :d(yiz,j!Viz+3,j)+d(yz+3,j’y<z+3d )+d(y;+34' a7 5 ) =2(k+i)

4i-1 2k-i ) 1

We now apply the above calculation on the definitid second Zagreb eccentricity index to obtainfthal result

ME(Par)= [ e(uxe(y

A
~.
R
]
m
pus
I

~

N N
| Im I @

X

X
—_
™
—
Q

N
=
™
—
nSe
~—
—

[(2k+2 ])(2<+2 ;}e( 1)xlk—|[ R+ 2_)]( R+ )%60—1)

(2K +2i -1) 2<+2]6‘xk[2<+2—;€}6

=1

1]
T gy

N,

X
=

1
[k

6

(4k +1)( 2k + 2)]

X
S B
1 1

ke a-g(ac a- 7T 2Re o ficr T e 23

6

U[ 4k +1)( 2k + 2)]

:212i—12+6+&(4k+])6k|£|[(z<+ 54— :)12i—12+6+12( X+ 32— 21{3-)1(k+ i) i6r ﬂ

~ I

:218i+6k—12(4k+1)6k Ij[(ZH' 5 — :)1&( X+ 92— 212(i—1)(k+ i) 6i(+ 1)}

Hence, the proof is complese.
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