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ABSTRACT

Let G be a simple molecular graph without directedi multiple edges and without loops, the vertek eage-sets
of which are represented by V(G) and E(G), respebti The topological index of a graph G is a numeguantity
related to G which is invariant under automorphisofiss. The Omega polynomi@lG,x) for counting goc strips in

G is defined ale(G,x):Z:C m(G,c) X with m(G,c) being the number of strips of lengthAtso, know that the
Sadhana polynomial and the Sadhana Index are equal Sd(G,x):Z m(G, C))&E(G)H: and
Sd(G)=Zm(G,c)(| E((3|— <) respectively. The aim of this paper is to comghie counting polynomial and its
index of an family of hydrocarbons that we namealy&yclic Aromatic Hydrocarbons PAK/ k>1).

Keywords. Molecular Graph, Polycyclic Aromatic Hydrocarbons PAMgdhana Polynomial Omega polynomial, qoc
strip, Cut Method.

INTRODUCTION

Let G be a simple graph without directed and midtgdges and without loops, the vertex and edgeefeivhich
are represented by(G) and E(G), respectively. We consider three representationanofecules as graphs
“molecular graphs”. In molecular graph, vertices atom types, edges are bond type.

In chemical graph theory and mathematical chemi§topological Indicesare numerical parameters of a graph
which characterize its topology and are usuallyphranvariant. Topological indices are used for egharin the
development of quantitative structure-activity tielaships (QSARs) in which the biological activir other
properties of molecules are correlated with thbegrical structure [1-14]. The simplest topologicalices do not
recognize double bonds and atom types.

One of the oldest graph invariants is théener index W(G), introduced by the chemistarold Wiener[11] in

1947. 1t is defined as the sum of topological dis&sd(u,v) between any two atoms in the molecular graph
(summation runs over all the unordered pajksof distinct vertices irG.)

W(G)% > Y duy)

ulv (G) vV (GQ)
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where the distana#(u,v)betweeru andv is defined as the length of a minimum path betweandv.

SupposeG is an arbitrary simple connected molecular grapth whe vertex se¥/(G) and edge seE(G) and
X,YeV(G). Two edgese=uv and f=xy of G are called co-distante“co ", if and only if d(u,x)=d(v,y)=k and
d(u,y)=d(v,x)=k+1or vice versa, for a non-negative integelt is easy to see that the relation “co” is reiffle and
symmetric but it is not necessary to be transitife 16].

SetC(e):={feE(G) | f co e}.If the relation “co” is transitive o(e)thenC(e)is called an orthogonal cut “oc” of the

graphG. The graphG is called co-graph if and only if the edge EéG) a union of disjoint orthogonal cuts. If any

two consecutive edges of an edge-cut sequendeputogically parallelwithin the same face of the covering, such
a sequence is calledqaasi-orthogonal cut qostrip.

In 2006 [17],M.V. Diudeaintroduced the Omega polynomia{G,x)for counting qoc strips i as

QGX)=Y m(G,c)x .
C

Such thaim(G,c)being the number of strips of lengttand this summation runs up to the maximum lengttoc
strips inG. Also, first derivative of omega polynomial (ik¥1), equals the number of edges in the gréph-or
more study, see papers [15-29]:

Q'(G,)=> m(Ge)xc=|E G).

In 2008,Ashrafiand co-authors [23] introduced tBadhana polynomi&d(G,x)was defined as
sdGx=y, . m(G,c) xE©ke

The Sadhana inde&d(G),for countinggoc strips inG was defined by.V. Khadikar et.a[30, 31] as first derivative
of the Sadhana polynomial (i¥1)

sdG)=Y. . m(G,c)(| E(Q)- 9.

In this present study, we compute the Sadhana polial and its index ofin family of hydrocarbon molecular
graph that we name®olycyclic Aromatic Hydrocarbons PAH k>1).

RESULTSAND DISCUSSION

In this section is to compute the Omega polynomifa family of hydrocarbon molecules, which calledlycyclic
Aromatic Hydrocarbons PAH

The Polycyclic Aromatic Hydrocarbons PAHs ubiquitous combustion products. They have beeplicated as

carcinogens and play a role in graphitization gfamic materials [32]. In addition, they are of met& as molecular
analogues of graphite [33] as candidates for itellas species [34] and as building blocks of fimtal materials

for device applications [32-34]. Synthetic route$?blycyclic Aromatic Hydrocarbori@AH, are available [35] and a
detailed knowledge of all these features woulddftee be necessary for the tuning of molecular @ridgs towards

specific applications.

In references [32-66] some properties and moreottigstl details of this family of hydrocarbon molées are
studded. Reader can see that some first memb#ne Bblycyclic Aromatic Hydrocarbons PAlh Figure 1.
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Figure 1. Some first member s (Benzene, Coronene and Circumcor onene) of the Polycyclic Aromatic Hydrocar bons PAH

Consider the general representation of tRislycyclic Aromatic Hydrocarbons PAH({k>1) with 6E+6k
vertices/atoms such th&té of them are Carbon atoms and afoof them Hydrogen atoms and the number of
edge/chemical bonds PAH, is equal to:

2
IEPAHY[= 32 K 2+1x Bk _giesak.

Now, for computing the Sadhana polynomial and Sadhadex of this Polycyclic Aromatic Hydrocarbonege
should calculate all opposite edge stiips.

By using the Cut Method for the Polycyclic Aromatigdrocarbon$AH,, we can see th&AH is a co-graph (The
Cut Methodand its general form studied By KlavZaif{67] and others [68-70]).

Thus from Figure 2 and using the Cut method, omesee that there aka-1 distinct cases afoc stripsfor PAH,
such that the size ofgoc stripC; for i=1.k-1 is equal tck+i andeldC; there arek+i-1 co-distant edges withand
the number of repetition of theg@c stripC; is six. Also, for first cutCy, |Cyl=k. From Figure 2, for especigbc
strip C, with three repetitionCy|=2k.

Now by using above mentions, we can compute theh&@wd polynomial and its index of Polycyclic Aronaati
Hydrocarbon$AH, k>1 as follow:

The Sadhana polynomial BfAH is equal to:

SA(PAH,X)= z m (PAHk ’ C) wJE(PAH )¢

K
=> m(PAH,,g ) x= A=
i=0
= BxEPAHIC] | gy EPAROHG] | g [E(PARIIGal o gy [ECPAH)H G
2 2, o 2 2
:6X9k +2k +6X9k +2k 1+”.+ 6X9k +k+1+ 3X9k+k

_ i(6X9k2+k+i ) + 3 K

i=1
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Figure 2. The presentation of quasi-orthogonal cuts goc strips of Circumcoronene PAHK.

The Sadhana index &AH, is equal to:

Sd(PAH)=Sd'(PAHX) |le=[kz(6x9k2+k+i J+3c }

X =1

M=

6(9k2 +k+ i)xngJ'k_l+i + 3( Ok 2+ k) Xg<2+k—1:|

{0l
-

x=1

VN

1
iy

6(9k?+k+i)+3k(9k+1)

26(9k2+k)+6k i +3k(9k+1)
i=1 i=1

=6k4(9k+1)+6[¥2k (k+1)]+3k(9k+1)
=54k*+36k*+6k.

Thus, the Sadhana polynomial and Sadhana indéioPblycyclic Aromatic Hydrocarbori®AH, will be
k
Sa(PAHX)= Y (BxH 74 )+ 3¢ %7,
i=1

Sd(PAH)=6k(3k+1). "
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