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Computing the MEC polynomial of an infinite family of
the linear parallelogram P(n,n)
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Let G=(V,E) be a molecular graph, where V(G) is a hon-empty set of vertices and E(G) is a set of edges. For ue V(G),
defined deg(u) be degree of vertex u, and ng(u) is the sum of the degrees of its neighborhoods. The modified eccentricity

connectivity polynomial of a molecular graph G is defined as A (G,x)= Z ne(u). X

ecc(u)

, where ecc(u) is defined as the
ueV (G)

length of a maximal path connecting u to another vertex of molecular graph G. In this paper, we computing this polynomial

for an infinite family of linear polycene parallelogram P(n,n).
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1. Introduction

Let G be a simple molecular graph without directed
and multiple edges and without loops, the vertex and edge-
sets of which are represented by V(G) and E(G),
respectively. The vertices in G are connected by an edge
if there exists an edge uve E(G) connecting the vertices
uand v in G so that uveV(G). In chemical graphs, the
vertices of the graph correspond to the atoms of the
molecule, and the edges represent the chemical bonds. The
number of vertices and edges in a graph will be defined by
[V(G)| and |E(G)| respectively. In graph theory, a path of
length n in a graph is a sequence of n + 1 vertices such that
from each of its vertices there is an edge to the next vertex
in the sequence. For two vertices u and v of G, dg(u,v)
denotes the length of a minimal path connecting u and v.
A graph G is called connected, if there is a path connecting
vertices u and v of G, for every u,v e V(G). A topological
index of a molecular graph G is a numeric quantity related
to G. The oldest nontrivial topological index is the Wiener
index which was introduced by Harold Wiener [4,5]. John
Platt was the only person who immediately realized the
importance of the Wiener’s pioneering work and wrote
papers analyzing and interpreting the physical meaning of
the Wiener index. The name of topological index was
introduced by Hosoya. Many topological indices have
been defined and several applications of them have been
found in physical, chemical and pharmaceutical models
and other properties of molecules.

The eccentric connectivity index of the molecular

graph G, £°(G), was proposed by Sharma, Goswami and
Madan [7]. It is defined as

£(G)= D, (e 06 (U) £cC(U)

where degg(u) denotes the degree of the vertex u in G and
ecc(u)= Max{d(x,u) | x € V(G)}. The radius and diameter
of G are defined as the minimum and maximum
eccentricity among vertices of G, respectively [8,9].

The modified eccentric connectivity polynomial
(MEC) of graph G is defined as

A(G’ X) = ZUG\/(G) Ne (u)xecc(u) 7

where ng(u) is the sum of the degrees of its
neighborhoods, see[6].
For example, if C, denotes the cycle graph on n
vertices, then, for every ve V(C,), deg(v)=2.
One can see ecc(v)=n/2 when n is even and ecc(v)=(n-1)/2
n
when nis odd. Hence A(C,,X)=4nx? when n is even
n-1
and A(C,,Xx)=4nx 2
when n is odd.

2. Main results and discussion

In this section is to compute the modified eccentricity
connectivity polynomial for an infinite family of
parallelogram P(n,n) of benzenoid graph, see [2]. To do
this we should to consider the following examples:

Example 1. We consider the linear polycene
parallelogram benzenoid graph P(2,2). This graph has 16
vertices and 19 edges. This graph has two vertices with
eccentricity 4 and degree 3, two vertices with eccentricity
7 and degree 2, 8 vertices with eccentricity 5 such that four
vertices with degree 2 and four vertices with degree 3.
And four vertices of eccentricity 6 and degree 2. Then
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A (P(2,2),x) = 18x*+48x°+20x%+8x’ Table 1. The eccentric connectivity for vertices P(n,n).
Example 2. We now determine the parallelogram Linel | Line2 | Line3 | ... | Linen-1 | Linen
benzenoid graph P(3,3). This graph has 30 vertices and 38 4n-1
edges. By computing modified eccentricity connectivity 4n-2 | 4n-2
polynomial of P(3,3) it is easy to check that 4n-3 | 4n-3
A (P(3,3),x)=8x""+20x"0+28x°+42x5+66x'+36x° 4n-4 | 4n-4 | 4n-4
4n-5 4n-5 4n-5
Example 3. Consider the parallelogram benzenoid 4n-6 | 4n-6 | 4n-6
graph P(4,4) depicted in Fig. 1. This graph has 48 vertices
and 63 edges. Then we have 2n+4 | 2n+4 | 2n+4
A (P(4,4),X)=8x""+20x"+28x"*+42x'*+46x"+80x'*+64x’ 2n+3 | 2n+3 | 2n+3
+54x° 2n+2 [ 2n+2 [ 2n+2 2n+2
2n+1 | 2n+1 | 2n+1 2n+1 2n+1
2n+l | 2n 2n 2n

Fig. 1.

In generally consider the parallelogram benzenoid
graph P(n,n) depicted in Fig. 2. This graph has 2n(n+2)
vertices and 3n’+4n-1 edges. For computing the modified
eccentric connectivity polynomial for P(n,n) in total case,
we using a hew method.

In this method we compute maximum eccentric
connectivity and minimum eccentric connectivity for
linear polycene parallelogram benzenoid graph P(n,n). We
have for ue V(P(n,n)), Max ecc(u)=4n-1 and Min
ecc(u)=2n.

In Fig. 4, one can see the eccentric connectivity for
every ueV(P(n,n)) and in Fig. 3, one can see several
deictic line for computing the eccentric connectivity.
First line starting of Max ecc(u)=4n-2 and finally with
ecc(u)=2n+1, and for secondly line, starting of ecc(u)=4n-
2 and finally with ecc(u)=2n. Similarly for another lines
we can computing eccentric connectivity index. Then by
using of Fig. 3,4 we have Table 1,2 and 3.

Fig. 4.

Fig. 2. The Parallelogram P(n,n).
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Table 2. Types of the eccentricity connectivity.

Types of ecc for P(n,n)

7654

11109 876

151413121198
19181716151413121110
232221201918171615141312
2726252423222120191817161514
3130292827 26252423222120191817
16

9 |353433323130292827262524232221
201918

10 | 393837363534 3332313029 2827 26 25
2423222120

11 | 434241403938 37 3635343332313029
28 27 26 25 24 23 22

12 | 47 46 4544 43 42 41 40 39 38 37 36 35 34 33
323130292827262524

13 | 515049 48 47 46 45 44 43 42 41 40 39 38 37
36 3534 3332313029282726

14 | 55545352 51 50 49 48 47 46 45 44 43 42 41
40393837363534333231302928

15 | 5958 57 56 55 54 53 52 51 50 49 48 47 46 45
444342414039383736353433323130

O NO(UT|R|WIN|D

Table 3. The MEC Polynomial for every line in Fig. 3

and 4.

Line 1 4X4n—1+5X4n-2+7x4n—3+6X4n-4+7x4n-5+

6X4n_6+. ) .+6X2n+2+7X2n+1+5X2n+1
Line 2 5X M2+ 7 349X M+ 9x M54 +9x7"
Line 3 BX M+ 7 MO+ 9 MO+ Ox 4 +9x7"
Line 4 6X M+ 7 M +9x M B+ ox M4 +9x7"
Line 5 6X "B+ 7x M9+ ox M 0 ox M L | +9x7"
Line 6 6X4n—10+7X4n—11+9X4n—12+gx4n-13+-l+9X2n
Line n-2 | 6X°M 47X +9x* 2 +9x 7 497"
Line n-1 | 6x°™2+7x" ™ 14+9x™"
Line n 5x2™I

By using in this method one can see the modified
eccentricity connectivity polynomial for an infinite family
of linear polycene parallelogram benzenoid graph is as
follows:

A (P(n,n),x)= 4X4n—1+5X4n-2+7X4n-3+6X4n»4+7x4n-5+6x4n-
6+. ] .+6X2n+2 +7X2n+1+5X2n+1+5X4n'2+7X4n"3+9ZZH X4n-i+6x4n-
i=4
n n
4+7X4n-5+92 X4n-i+6X4n-6+7X4n-7+92 X4n-i+6x4n»8+7x4n»9
i< E}
n
+92 NGl Iy N WO WL el
i=10

By arrangement above formula, we have:

A (P(n,n),x)= 20x*"1+20x*"2+8x*"*

n 2n

+182 Z X4n—i + zgnz_l X4n—2i—1 + 24nz_l X4n—2i )
i=1 i=1

j=2i=2j

Table 4. Some special types of MEC polynomial.

The MEC polynomial of P(n,n)
8x'+20x°+48x°+18x"

8x 1 +20x™°+28x°+42x°+66x'+36X°
8x°+20xM+28x+42x P +46x 1 +80x 0+64x°+
54x8

5 | 8x°+48x™ % +28x +42x*+46x+60M+64x+
48x*2+72x 1 +24x1°

6 | 8xP+48x7°+28X7 +42x7+46x+60x+46x1 +
78X 8+74x15+96+100x 3 +72x2
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