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ABSTRACT
Khadikar and Ashrafi proposed the vertex and edge versions of Pl index. Recently,

Iranamanesh and Farahani introduced the vertex and edge versions of Co-PI index.

The vertex and edge Co-Pl index is defined as Co—PI,(G)= Y. |n,€[G)-n,(€|G)|

eeE (G)

and Co—Plg(G)= D |m,(|G)-m,(e|G)|, respectively. In this paper, we compute
ecE(G)

the edge Co-PI index of Polycyclic Aromatic Hydrocarbons (PAHy).
Keywords: PI indices, Co-Pl indices, Polycyclic Aromatic Hydrocarbons.
INTRODUCTION

Let G be a connected graph having
vertex set V(G) and edge set E(G). The
number of elements in V(G) and E(G) is
denoted as |[V(G)|=n and |E(G)|=m|. The
number of vertices attached to a vertex is
called its degree. The distance between
two vertices is the length of the shortest

path connecting them. For an edge
uve E(G), ny(e) is the number of vertices
closer to the vertex u then the vertex v
and ny(e) is the number of vertices closer
to the vertex v then the vertex u.
Similarly, my(e) is the number of edges

closer to the vertex u then the vertex v
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and my(e) is the number of edges closer
to the vertex v then the vertex u.
Chemical graph theory is the topology
branch of mathematical chemistry which
applies graph theory to mathematical
modelling of chemical phenomena. In
the fields of chemical graph theory,
molecular topology and mathematical
chemistry, a topological index is a type
of a molecular descriptor that is
calculated based on the molecular graph
of a chemical compound.

In 1947 a chemist H. Wiener introduced
a distance based topological index
known as Wiener index [1]. The Wiener

index of a graph G is defined as:

W(G)=

> duv)

U}V (©)
Where d(u,v) is the distance between the
vertices u and v. The Wiener index is
one of the oldest and thoroughly studied
index, reader can found its history and
results in [2-6].

In 2000 Khadikar et. al. proposed an
important topological index known as
the Padmakar-lvan index (Pl1) [7].
Ashrafi et. al. introduced the vertex
version of Pl index in 2007 [8]. These
versions of Pl index of a graph G is
defined as:

Ple(G)= > (m,(elG)+m, (€]G))

ecE G)

Pl, (G)= D (n,IG)+n,(e]|G))

ecE (G)

respectively. Some results on these
topological indices are discussed in [9-
11]. Recently, two new versions of these
indices have been introduced by A.

Iranmanesh et. al.[12] and Farahani et.
al. [13]. These new versions are known
as Co-Pl, and Co-Pl; indices and
defined as:

Co-PI,G)= >, n,€IG)-n,€IG)
eeE (G)

Co-Plg@G)= > |m,€[G)-m,(€|G)
ecE(G)

While computing these indices the edges
at equidistance from the vertices u,v are
not considered.
Main Results:
Molecule Benzene, Circumcoronene
series(Hy) and Polycyclic Aromatic

Hydrocarbon (PAHy) (k>1) is one of the

most attracting structures in different
fields of sciences especially chemistry,
nano sciences and physics. For further
results and information of these
structures see [14-43]. In this paper, we

compute the edge version of co-PI index
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of Polycyclic Aromatic Hydrocarbons
(PAH).

In this section, we computed the edge
co-Pl index of Polycyclic Aromatic
Hydrocarbon (PAHy, k > 1). The
hydrocarbons

molecules  “Polycyclic

Aromatic  Hydrocarbons” is  more
practical in the chemical and physics and

play a role in graphitization of organic

materials. Figure 1 shows its first three
members. and Figure 2 is its
generalization for all appositive integers
number k. The number of vertices and
the number of edges of PAH is equal to
6k*+6k and 9k?+3k, respectively.

Theorem: The edge version of co-PlI
Aromatic

index  of  Polycyclic

Hydrocarbons (PAHy, k>0) is equal to

Plo(PAHY) =—(63k° +32k* -3k +4)

k
2

¢ C C
Figure 1: First three members of Polycyclic Aromatic Hydrocarbons (PAH,) for k=1,2,3.

Proof: To compute the edge co-Pl. of Polycyclic Aromatic Hydrocarbons PAH we just

Circumcoronene

( u..
Coronene
L'
.
Benzene

¢ G

need to find the my(e) and my(e) for each edge e=uv of PAHy. From Figure 2, we notice

that any edge cut C; (i=0,...,k), cut k+i edge of PAHk. Also for C;, we have
mu(e]PAHK)=2(k+i)+ (k+(i-1))+2(k+(i-1))+ (k+(i-2))+...+2(k+1)+k
=37 2(k+(i+1)-5)+ YL (k(i-s)= D ((3k +3i +2)-35)
=(@k+3i+2)i-3/i(+1)= 51, (3. 1)
Also, Vi=0,...,k ; |E(PAH\)|=m\(e|PAH\)+m,(e|PAH)+|Ci|, where |Ci|=k+i, thus

my(e|PAH)= 9k2+3k'(k+i)'(32i “+(3k+ )i )= ok 4 2k -~ (3 + )i
We the help of these computation we can compute the co-Pl. of PAH.

Co-Pl(PAH)= >
e=uv ek (PAH )
e=weC(e)
i=0,1,..,k-1

|my(e]PAH)-my(e|PAHL)|

6(k+1)|(my(e]PAHK)-my(e]PAHL))|
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+ >, 3(2K)I(my(e|PAH)-mu(e|PAHY)]

ey €C (e )
=6(K)(9k?*+2k-0)+6(k+1) (9k?-k-3-3K-2)+...
+6(2K-1)(94 k7 + 9k ~% K+ 74k -1)+0
= > 6(k+i)(9k*+2k -3i* —i(6k +2))

e=vueC(e;)
i=0,1,....k-1

:6k2ki(9k+2) 6(9k +2 iu +18k Z' 182.
i=0 i=0 i=0

k?(k +1)°

= 6k*(9k +2) - 6(9k +2)(k ~ )k6(2k ) L 1akirk-18

=%(63k3 +32k? -3k + 4)

And this completes the proof.

Figure 2: General representation of Polycyclic Aromatic Hydrocarbons with orthogonal cuts

REFERENCES ACH Models Chem, 133, 389-
[1] H. Wiener, (1947). Structural 399.
determination of paraffin boiling [3] K. Xu, (2011). Computing The
points, J. Am. Chem. Soc. 69, 17. Hosoya Index And The Wiener
[2] I. Gutman and S. Klavzar, (1996). Index of An Infinite Class of
A method for calculating Wiener Dendrimers. Digest. J.
numbers of Benzenoid Nanomater. Bios, 6(1), 265-270.

hydrocarbons and phenylenes.

1135
1JBPAS, June, 2016, 5(6)



Mohammad R. Farahani et al

[4]

[5]

[6]

[7]

[8]

[9]

[10]

E. R. Can_eld, R. Robinson, and
D. H. (1985).

Determination of the Wiener

Rouvray,

molecular branching index for
the general tree. J.
Chem., 6, 598-609.

A. Dobrynin and I.
(1994) On a graph
related to the sum of all distances

Comput.

Gutman,

invariant

in a graph. Publ. Inst. Math.
(Beograd), 56, 18-22.

R. Entringer, D. Jackson, and D.
(1976).
graphs. Czechoslovak Math. J.,
26, 283-296, 1976.

P.V. Khadikar, P.P. Kale, N.V.
Deshpande, S. Karmarkar, V.K.
Agrawal, (2001). J. Math. Chem.
29, 143.

M.H. Khalifeh, H. Yousefi-Azari
and A.R. Ashrafi, (2008). Vertex
and edge PI indices of Cartesian

Snyder, Distance in

product graphs. Discrete Appl.
Math, 156, 1780 — 1789.

P.V. Khadikar, S. Karmarkar,

(2001). J. Chem. Inf. Comput. Sci.

41, 934.

M.J. Nadjafi-Arani, G.H. Fath-
Tabar, A.R. Ashrafi, (2009).
Extremal graphs with respect to
the vertex Pl index. Appl. Math.
Lett. 22, 1838-1840.

[11]

[12]

[13]

[14]

[15]

[16]

Research Article
P.V. Khadikar, (2010).
Padmakar-lvan Index in

Nanotechnology. Iran J. Math.
Chem. 1(1), 7-42.

F. Hasani, O. Khormali and A.
(2010).
Computation of the first vertex of
TUC4Cs(S)
Optoelectron.  Adv.
4(4),

Iranmanesh,
co-PI  index of
nanotubes,
Mater.-Rapid  Commun.
544-547.

M.R. Farahani, Using the cut
method to cpmuting edge version
of co-PI index of circumcoronene
series of Benzenoid Hg, Pacific
Journal of Applied Mathematics
5 (3) 65-72.

S. Klavzar, (2008). A Bird's Eye
View of The Cut Method And A
Survey of Its Applications In
Graph

Commun.

Chemical Theory.
MATCH Math.
Comput. Chem. 60, 255-274.

S. Klavzar and 1. Gutman, (1997)
Bounds for The  Schultz
Molecular Topological index of
Benzenoid Systems in Terms of
Wiener index. J. Chem. Inf.
Comput. Sci. 37,4, 741-744.

M. Goldberg, (1937) A class of
multi-symmetric polyhedra. J.
Tohoku Math, 43, 104-108.

1JBPAS, June, 2016, 5(6)

1136



Mohammad R. Farahani et al

Research Article

[17]

[18]

[19]

[20]

[21]

S. Klavzar, I. Gutman and B.
Mohar, (1995). Labeling of
Benzenoid  Systems  which

Reflects the Vertex-Distance
Relations. J. Chem. Int Comput.
Sci. 35, 590-593.

P.E. John, P.V. Khadikar and J.
Singh, (2007). A method of
computing the PI

Benzenoid hydrocarbons using

index of

orthogonal cuts. J. Math. Chem.
42,1, 27-45.

M.R. Farahani, (2013).
Computing Edge-Pl index and
Vertex Pl index of
circumcoronene series of

Benzenoid H¢ by use of cut
method. Int. J. Mathematical
Modeling and Applied
Computing. 1(6), September, 41-
50.
M.R. Farahani, (2012)
Computing a New Version of
Atom-Bond Connectivity Index
of Circumcoronene Series of
Benzenoid Hi by Using the Cut
Method. Journal
NanoScience.. 2(1), 15-20.

M.R. Farahani, K. Kato and M.P.
Vlad, (2012).

Polynomials and Cluj-llmenau

Mathematical

Omega

Index of Circumcoronene Series

[22]

[23]

[24]

[25]

[26]

of Benzenoid. Studia Univ.
Babes-Bolyai. 57(3), 177-182.
M.R. (2013).

Computing a New Connectivity

Farahani,

Index for a Famous Molecular
Graph of Benzenoid Family.
Journal of Chemica Acta, 2, 26-
3L
M. K. Jamil, M.R. Farahani, M.R.
(2016),  Fourth

index  of

R. Kanna,
geometric-arithmetic
polycyclic aromatic hydrocarbons
(PAHK). The Pharmaceutical and
Chemical Journal 3(1) 94-99.

M.R. Farahani, H. M. Rehman, M.
K. Jamil, D. W. Lee, (2016),
Vertex version of Pl index of
polycyclic aromatic hydrocarbons.
The Pharmaceutical and Chemical
Journal, 3(1) 138-141.
M.R. Farahani. (2013),
indices and Zagreb polynomials of

Zagreb

polycyclic aromatic hydrocarbons,
J. Chem. Acta, 2, 70-72.

M.R. Farahani. (2013), Hosoya,
Schultz, Modified Schultz
Polynomials and Their Topological
Indices of Benzene Molecules:
First Members of Polycyclic
Aromatic Hydrocarbons (PAHS),
International Journal of Theoretical

Chemistry. 1, 09-16.

1JBPAS, June, 2016, 5(6)

1137



Mohammad R. Farahani et al

Research Article

[27]

[28]

[29]

[30]

[31]

M.R. Farahani. (2014), Schultz and
Modified Schultz Polynomials of
Aromatic

Coronene  Polycyclic

Hydrocarbons. Int. Letters of
Chemistry, Physics and Astronomy.
13, 1-10.

W. Gao and M.R. Farahani (2015),
Degree-based indices computation
chemical molecular

for special

structures using edge dividing
method, Applied Mathematics and
Nonlinear Sciences. 1(1) 94-117.

M.R. (2015),

Formulas for the First Zagreb

Farahani. Exact
Eccentricity Index of Polycyclic
Aromatic Hydrocarbons (PAHS).
Journal  of
Science International. 4, 185-190.

M.R. Farahani. (2015), The Second
Zagreb  Eccentricity

Applied  Physical

Index of
Polycyclic Aromatic Hydrocarbons
PAHK. Journal of Computational
Methods in Molecular Design. 5(2),
115-120.

M.R. Farahani, W. Gao and M.R.
(2015), On the

Omega Polynomial of a Family of

Rajesh Kanna.

Hydrocarbon Molecules Polycyclic
PAHK.
Asian Academic Research Journal
of Multidisciplinary 2(7), 2015,
263-268.

Aromatic Hydrocarbons

[32]

[33]

[34]

[35]

[36]

[37]

M.R. Farahani, W. Gao. (2015), On

Multiple  Zagreb  indices  of
Polycyclic Aromatic Hydrocarbons
PAH. Journal of Chemical and
Pharmaceutical Research. 7(10),
535-539.

M.R. Farahani, W. Gao. (2015),
0(G,x)
Theta index ©(G) of Polycyclic
PAHK.
Journal of Advances in Chemistry.
12(1), 3934-39309.

M.R. Farahani and M.R. Rajesh
Kanna. (2015), The Pi polynomial
and the Pi

Hydrocarbons Molecules. Journal

Theta polynomial and

Aromatic Hydrocarbons

Index of a family
of Chemical and Pharmaceutical
Research. 7(11) 253-257.

M.R. Farahani, W. Gao and M.R.
Rajesh Kanna. (2015), The Edge-
Szeged index of the Polycyclic
PAHK.
Asian Academic Research Journal
of Multidisciplinary 2(7) 136-142.
M.R. Farahani and M.R. Rajesh
Kanna. (2015), The Edge-PI index
of the

Aromatic Hydrocarbons

Polycyclic ~ Aromatic
PAHK.

Fundamental

Hydrocarbons Indian

Journal  of and
Applied Life Sciences. 5(S4), 614-
617.

M.K. Jamil, H.M. Rehman, M.R.

Farahani and D.W. Lee. (2016),

1JBPAS, June, 2016, 5(6)

1138



Mohammad R. Farahani et al

Research Article

[38]

[39]

[40]

Vertex Pl Index of Polycyclic

Aromatic Hydrocarbons PAHK.
The Pharmaceutical and Chemical
Journal. 3(1) 138-141.

M.R. Farahani, M.K. Jamil and
M.R. Rajesh Kanna. (2016), Fourth
Geometric  Arithmetic Index of
Polycyclic Aromatic Hydrocarbons
(PAHK). The Pharmaceutical and
Chemical Journal. 3(1) 1-6.

M.R. Farahani, M.K. Jamil, M.R.
Rajesh Kanna and P.R. Kumar.
(2016), The
Eccentricity Index of Polycyclic
PAHK.

and

Second  Zagreb

Aromatic Hydrocarbons
Journal  of  Chemical

Pharmaceutical. 8(4) In press.
M.R. Farahani, M.K. Jamil, M.R.
Rajesh Kanna and P.R. Kumar.

(2016), Computation on the fourth

Zagreb index of Polycyclic
Aromatic Hydrocarbons (PAHK).
Journal of  Chemical and

Pharmaceutical. 8(4) In press.

[41]

[42]

[43]

D.W. Lee, MK M.R.
Farahani and H.M. Rehman. (2016),

The Ediz Eccentric connectivity

Jamil,

index of Polycyclic Aromatic
Hydrocarbons PAHk.  Scholars
Journal of Engineering and

Technology, 4(3), 148-152.

L. Yan, Y. Li, M.R. Farahani, M.
Imran and M.R. Rajesh Kanna.
(2016),
Revised Szeged and Normalized

Computing the Szeged,
Revised Szeged Indices of the
Polycyclic Aromatic Hydrocarbons
PAHK. Journal of Computational
and Theoretical Nanoscience. In
press.

M. Jamil, M.R. Farahani, M. Ali
Malik, M. Imran. Computing the
Second

Eccentric Version of

Zagreb  Index of

Aromatic Hydrocarbons (PAHK)

Polycyclic

Applied Mathematics and
Nonlinear Sciences 1(1) (2016)

247-251.

1JBPAS, June, 2016, 5(6)

1139



