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Padmakar-lvan ,Omega and Sadhana polynomials of a molecular graph are important in
computing PI,Omega and Sadhana indices. These indices are most important in some
physico chemical structures of molecules. In this paper, Padmakar-lvan ,Omega and
Sadhana polynomials of HACsC¢C- nanotubes are determined.
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1. Introduction

We consider three representations of molecules as graphs:molecular graphs, topological
pharmacophore graphs and reduced graphs.In molecular graph,vertices are atom types, edges are
bond type.

In the fields of chemical graph theory and in mathematical chemistry, a topological index
also known as a connectivity index is a type of a molecular descriptor that is calculated based on
the molecular graph of a chemical compound® Topological indices are numerical parameters of a
graph which characterize its topology and are usually graph invariant. Topological indices are used
for example in the development of quantitative structure-activity relationships (QSARS) in which
the biological activity or other properties of molecules are correlated with their chemical
structure.*

The simplest topological indices do not recognize double bonds and atom types (C, N, O
etc.) and ignore hydrogen atoms (“hydrogen suppressed™) and defined for connected undirected
molecular graphs only.> More sophisticated topological indices also take into account the
hybridization state of each of the atoms contained in the molecule.

The Hosoya index is the first topological index recognized in chemical graph theory, and it
is often referred to as the topological index.>”

Other examples include the Wiener index, Padmakar-lvan, Omega and Sadhana indices®
® These indices have some polynomials such that defined in [10].These polynomials, are useful to
determine descriptors .We continue a new method to compute this polynomials for HACsCsC;
nanotubes.
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2. Main Results and Discussion

In this section some applied polynomials of HACsC¢C; nanotubes are determined.For this
computation , suppose that G= HACsCsC-[4p,2q] hanotubes.

2.1. Pl polynomial of HACsC¢C-[4p,2q] nanotubes

The PI polynomial of a graph G as PI(G;X) = 2Z.icv(e) xNUY) where for an edge e = uv,
N(u,v) = ng(e|G) + ne(e|G) and zero otherwise and we defined for the edge e = uv of G two
quantities ne,(e]G) and ne,(e]G). neu(e|G) is the number of edges lying closer to the vertex u than
the vertex v, and n.,(e|G) is the number of edges lying closer to the vertex v than the vertex u. This
polynomial is most important to compute the Pl index and another topological indices. In this
section, the Pl Polynomial of the molecular graph of G = HACsCsC;[4p,2q] nanotube are
computed, when p is divisible by 4. Suppose E; = E(G), is the set of all edges of G, respectively.
Define Ng(e) = |E1| —=(Neu(e|G)+ney(€|G)) . Then

PIGX)= 3 XEONE [' el +1j—| EG)|.

ecE(G)

But | E; |=9pg+p/4. Thus for computing the PI polynomial of G, it is enough to calculate Ng(e),
forevery e € E; .
In the following theorem we compute the Pl Polynomial of G, Figure 1.

V (G)+1
Theorem 2.1.1. PI(G,x) = q x P4 +p x 9" P14 =00 4 4q x %9154 P2 gpg-p/4 + [l (2 ) J;
Where |V (G) | = 3/2 p> q+7/2q +p.
Proof. To compute the PI polynomial of G, it is enough to calculate N(e). To do this, we consider
three cases that e is vertical, horizontal or oblique. If e is horizontal then a similar argument as in
Lemma 1 of Ref. 22 shows that N(e) = p/2. If e is a vertical edge on hexagons or heptagons then
N(e) = 6q, 2(2g+1), respectively. Finally, if e is an oblique edge on hexagons or heptagons then
N(e) = 4p—2. So we have:

V (G)+1

P|(G,X) — q X 9pg-p/4 +p X 9pg+ p/4 - 69 + 4q X 9pq -15/4 p+2+ (l (2 )l J"E . |; Where

|V (G)|=3/2p?q+7/2q +p and |E4|=9pq+p/4 ; which completes the proof. m

2.2. Omega and Sadhana Polynomials of HACsCsC-[4p,2q] Nanotube

Let G be an arbitrary graph. Two edges e = uv and f = xy of G are called codistant (briefly:

e co f) if they obey the topologically parallel edges relation. Let m (G, c) be the number of goc
strips of length c (i.e., the number of cut-off edges) in the graph G; for the sake of simplicity, m
(G,c) will hereafter be written as m (see [10]). Two counting polynomials have been defind on the
ground of qoc strips:

Q(G,x) = Zcm -x© (1)

and
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|E(G)|~c|

Sd (G, x) =Y. mx ©)

In the following theorem we compute the Omega and Sadhana polynomial of G ,Figurel.

Theorem2.2. 1. Q(G, X) = p/2 x * +6qx  + (4g+2) x P + (8p-4)x*
and Sd(G,x) = p/2 x PIPH9 +6qx I + (4g+2) X+ (8p-4)x PP

Proof. To compute the omega polynomial of G, it is enough to calculate C(e) for every e in
E(G) To do prove, suppose that E(G) = C, U...\U Cssuch that

Ci={ec E(G)|ecoA};1<i<5.

Thus by tables 1 the proof is completed.

Table 1. C (A;) and m(A;) for Every edge A; in graph G.

A q p/2
A p 6q
Az pl4 2(2q+1)
Ay 2q 4p-2
As 2q 4p-2

Figure 1. 2-Dimensional Lattice of the HACsC4C;[16,8] Nanotube

3. Conclusion

Carbon nanotubes (CNTSs) are nano-objects that have raised great expectations in a
number of different applications, including field emission, energy storage, molecular electronics,
atomic force microscopy, and many others. Because of this importance, in this paper some
properties of HACsCsC; Nanotubes and Nanotori, were determined.
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