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Abstract

Among topological descriptors, connectivity indices are very important and they have a prominent role in chemistry.
The atom-bond connectivity index of a connected graph G is defined as ABC(G) =" ¥ d, }‘i 2 where d, denotes the

degree of vertex v of G and the eccentric connectivity index of the molecular graph G is defined as

&G) = Z d, x&(v), where g(v) is the largest distance between v and any other vertex u of G. Also, the eccentric atom-

vl

bond connectivity index of a connected graph G is equal to ABC(G) = ¥

glu)+elv)-2,

e(u)e(v)

In this present paper, we compute this new Eccentric Connectivity index for an infinite family of Linear Polycene Paral-

lelogram Benzenoid.
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logram Benzenoid

1. Introduction

Let G = (V, E) be a graph, where V(G) is a non-emp-
ty set of vertices and E(G) is a set of edges. In chemical
graph theory, there are many molecular descriptors (or To-
pological Index) for a connected graph, that have very
useful properties to study of chemical molecules.'™ This
theory had an important effect on the development of the
chemical sciences.

A topological index of a graph is a number related to
a graph which is invariant under graph automorphisms.
Among topological descriptors, connectivity indices are
very important and they have a prominent role in chemistry.

One of them is Atom-Bond Connectivity (ABC) in-
dex of a connected graph G = (V,E) and defined as

ABC{G}=”Z (1)

e

where d, denotes the degree of vertex v of G, that introdu-
ced by Furtula et.al.>®

On the other hands, Sharma, Goswami and Madan’
(in 1997) introduced the eccentric connectivity index of
the molecular graph G as

G)=d, xe(v)> )
vel
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where £(u) is the largest distance between u and any other
vertex v of G. If x,ye V(G), then the distance d(x,y) bet-
ween x and y is defined as the length of any shortest path
in G connecting x and y. In other words, is maximum di-
stance with first-point v in G.

g(v) = Max{d(v, u) |V've V(G)} 3)
The Eccentric Connectivity polynomial of a graph

G, was defined by Alaeiyan, Mojarad and Asadpour as
follows:?

ECP(Gx)= Y. dx“".

vel (G)

“4)

Alternatively, the eccentric connectivity index is the
first derivative of ECP(G;x) evaluated at x = 1. Now, by
combine these above topological indexes, we now define
a new version of ABC index as:'°

elu)+e(v)-2,

ABCs(G)= 3
s(u)elv)

(]

®)

cal index for an infinite family of Linear Polycene Paralle-
logram Benzenoid.

2. Main Results and Discussion

In this section, we computed the Eccentric atom-
bond connectivity index ABC; of an infinite family of Li-
near Polycene Parallelogram of Benzenoid graph,' by
continuing the results from.*>!®1° This Molecular graph
has 2n(n + 2) vertices and 3n° + 4n — I edges.

For further study and more detail representation of
Linear Polycene Parallelogram of Benzenoid P(n,n),
see 8?1819 Also, reader can see the general case of this
Benzenoid molecular graph in Figure 1.

The general representation of Linear Polycene Pa-
rallelogram of Benzenoid P(n,n) is shown in Figurel.

Theorem 1. Let P(n,n) (VneN) be the Linear
Polycene Parallelogram of benzenoid. Then the Eccen-
tric atom-bond Connectivity index ABC; of P(n,n) is
equal to:

[ 8n-4i -1 [ §n-4i -3

ABCs(P(nn))=4y"

l \(442—3:_4114]{+4n[4n+t]vﬂdr’—2{4;:—114'4::[41?—!]

(6)

8n—4i -5

i)

8n—4i -7

+[ 2 8 +(n-1)

We denote this new index of a connected graph G
(Eccentric atom-bond connectivity index) by ABC{(G)
(Since it is fifth definition of ABC index). For more details
about the Atom-Bond Connectivity and Eccentricity con-
nectivity indices see paper series.''™'®

The aim of this paper is to exhibit this new topologi-

V«'&: —2(8n-3)i +2 [8:} —l‘m+[} "\J-lr —2(8n+1)i +7{8n —Iﬂn"i}

\J'4n 2m- “’ dn+l ]
4’ —8n +35

Proof: Let (Vn=>1) P(n,n) depicted in Figure 1 be the
general representation of Linear Polycene Parallelogram
Benzenoid graph with 2n(n+2) vertices, such that 4n + 2
of them have degree two and 2n?-2 have degree three
(V(P(n,n) = V,UV,). Thus there are 3n’+4n—1 (=%2[2(4n
+ 2) + 3(4n*-2)]) edges.

(2n+1)

Table 1. Eccentric connectivity index for all vertices of Linear Polycene Parallelogram Benzenoid

graph P(n,n).%°
2n+l | 2n+1 | 2n+2 4n-5 | 4n-4 | 4n-3 | 4n-2 | 4n-1
2n 2n+1 | 2n+2 4n-5 |4n-4 | 4n-3 | 4n-2
2n 2n+l | 2nt2 4n-5 | 4n-4
2n 2n+1 | 2n+2
2n 2nt+l | 2nt2
2n+l
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4an-2 4n-1

4n-2

Figure 1. VneN the general representation of Linear Polycene Parallelogram of Benzenoid P(n,n) and the eccentric connectivity of its vertices.

Now by refer t0,5*!® we have the maximum eccen-

tric connectivity and minimum eccentric connectivity for
aveV(P(n,n)) as Max,, = 4n—1 and Ming(v)=2n.

Now by according to Figure 1 and Table 1, it is easy
see that:

* For all vertices with degree two in P(n,n), the ec-

ABCj(P(n.ﬂ))= E E{i{]w‘—&‘{r]—l

e [Pnn)) 5{")5{"]
= elu)+e(v)-2 4 elu)telv)-2 4
v elu)e(v) et (Pl elu)elv) . ,j;* m

elu)+elv)-2

centricity are equal to 4n—1, 4n-2, 4n-4, 4n—0,...,
2n+2,2n+1.
* For all other vertices with degree three P(n,n) (d, =
3), the eccentricity are equal to 4n—3 until 2n.
Thus, we have following computations by using Fi-
gure 1 and results in Table 1 as:

elu)elv)

o [(4n =20 )+ {-In—?_r I} 2 ’{4}: 2)+

g

Hdn=20-1)-2 4

+, '{2»+l}+[2n-l}—2

(4n=2i )(4n -

\J (4n=20)(4n-2i -1)

\J (2n+1)(2n +1)

eyl e’y ueh v ey

’{4}! -2 -2)+(4n -2 -1)-2 +

]14;: 2 -2)+(4n -2 -3)-2 +

i [(2n)+(2n)-2

Z [}\J (4n-2i -2)(4n-2i -1) 12 [

v [411' %- "]{4}? -2i -3) Z

v (2n {"n}

ey

I ‘{4,;_25-2]+{4;1—3i—l]—3
2y (i }\[ (4n-2i =2)(4n-2i -1)

o (40 =20 )+ (40 =20 +1)-2

e, (7

_42

(4n =20 )(4n-2i +1)

'{41:—":—"}+ dn-2i-1)-2

2 g [(4n-20)+(4n-2i-1)-2 8
E ‘J (4n=2i)(4n-2i -1)

(20 +1)

(4n =21 )+(4n-2i -1)-2 +(n- 4;;—2

Wy =2y i+

V (4n=2i =2)(4n-2i -1) \J (4n=2i)(4n-2i -1) n
=4y~ [ $n—4i -1 +y [ $n—4i -3 + 8
4T -2(dn +1)i +4n(4n +1) 47 =2(dn~1)i +4n(dn-1) (20+1)
+4Z (i ]‘J -4i - +2 E { } Sul—ﬂlr'—}': : + ”_I}Mn—l_
4i*-2(8n- J}a+2{sn —6n+1) qm =2(8n+1)i +2(8n°~10n+3) n
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Finally, VneN, the fifth ABC index of Linear Polycene Parallelogram Benzenoid P(n,n) is equal to:

ABC«PmﬂU=4Z'J Be-di-d I )|

fn-4i -5 i| Bu-4i -7

- + = i > 3 e 1
)JJE'—EHar-I:lf--iuHJr-I:I 1.'45'—214n—]:|f-4qur—H t wi'—liﬂu—_‘vh'-l‘éiu'—h.r.'-l] 3‘{4["—E[Sar—ljf-]“\'u'—]ﬂn-l:l

+ ﬁ +n-1)¥-2 2(n-1)

(2n+1) n

Here, we complete the proof of Theorem 1. B

3. Conclusions

In this paper, we consider a family of Linear Polyce-
ne Parallelogram Benzenoid and compute the Eccentric
atom-bond Connectivity index ABCj. The Eccentric atom-
bond Connectivity index ABC; was defined as

% such that &(v) (Max{d(v,

u)NWeV(G)}) is the largest distance between v and any
other vertex u of G.

ABC(G) = ¥

waE(G)
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Med topoloskimi deskriptorji so indeksi povezanosti izredno pomembni in imajo vidno vlogo v kemiji. Indeks atomske

povezanosti grafa G je definiran kot ABC(G )= ¥ o
i\ dd,

d, +d -2

. kjer je d, stopnja vozlis¢a (tocke) v od G ter je ecentri¢ni

indeks povezanosti grafa G definiran kot §(G)= 2.d, x&(v), Kjer je &v) najdaljsa razdalja med v in katerim koli voz-
v

lif¢em u od G. Poleg tega je ecentri¢ni indeks atomske povezanosti povezanega grafa G enak ABCy(G) =

slu)+elv)-2,

;Z elu)e(v)

V tem ¢lanku smo izracunali novi ecentri¢ni indeks povezanosti za neskonéno druzino linearnih policenskih paralelo-

gramskih benzenoidov.
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