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1. Introduction

In the whole paper, G is a simple 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 uv € E(G) connecting the vertices u
and v in G such that u,v € V(G).For anyu € V(G), d,
represents the number of edges incident to u, called the
degree of the vertex u in G. In chemical graphs, the
vertices of the graph correspond to the atoms of molecules
while the edges represent chemical bonds [1]. Numbers
encoding certain structural features of organic molecules
and derived from the corresponding molecular graph, are
called graph invariants or more commonly topological
indices. The connectivity index introduced in 1975 by
Milan Randi¢ [2], has shown this index to reflect
molecular branching. Randi¢ index (Randi¢ molecular
connectivity  index) was defined as x(G) =

1
YuveE(6) T
In 2009, Zhou and Trinajsti¢ [3] proposed another
connectivity  index, named the Sum-connectivity

index X(G) :ZWEE(G);. The Harmonic index of

Vau+dy
graph G is defined [4,5] as H(G) = ZWEE(G)ﬁ. The
augmented Zagreb index ( AZI index for short) of G
proposed by Furtula et al. [6] is defined as AZI(G) =

dydy \3
ZquE(G)( ) . Recently, Fath-Tabar[7]put forward

dy+dy—
the first and the 2second Zagreb polynomials of the graph
G, defined respectively as ZG,(G,x) = Yyper) x ™%
and ZG,(G,X) = Tuver() x?%, where x is a dummy
variable. The aim of this paper is to compute some
topological indices of linear [n]-phenylenic, lattice
of  C,CeCglp,ql, TUC,C4Cglp, q] nanotube and
C,CeCslp, q] nanotori. In recent years, there has been

considerable interest in general problems of determining
topological indices [8-14].

2. Main results and discussion
The aim of this section, at first, is to compute some

topological indices of the molecular graph of linear [n]-
phenylenic as depicted in Fig. 1.

o=o-N:0:FlEe=o

Fig. 1. The molecular graph of a linear [n]-phenylenic.

Remark 2.1 It is easy to see that T = T[n] has
6n vertices and 8n — 2 edges. We partition the edges of
Tinto three subsets E;(T), E,(T) and E;(T). Table 1
shows the number of three types of edges.

Table 1. The number of three types of edges of the graph T

(dy, dy,) where uv € E(T) Total Number of Edges

E =[22] 6
E, = [2,3] 4n—4
E; = [3,3] 4n—4

From this table, we give an explicit computing
formula for some indices of a linear [n]-phenylenic, as
shown in above graph.

Theorem 2.2 Consider the graph T of a linear [n]-
phenylenic. Then
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In continue of this section, we see the following
figures.

Fig. 2. The 2-D graph lattice of C,C4sCg[4,5]

Fig. 3. The 2-D graph lattice TUC,C¢Cg[4,5] nanotube

Remark 2.3 [15] We now consider the molecular
graph G = C,C4Cg[p,q] , Fig.2. It is easy to see
that |V(G)| = 6pq and |E(G)| = 9pq —2q —p. We
partition the edges of Ginto three subsets E, (G), E,(G) and
E5(G). The number of three types of edges is shown in
Table 2.

Table 2. The number of three types of edges of the graph G

(dy, dy,) where uv € E(G) Total Number of Edges

E; = [2,2] 2q+4
= [3,3] 9pq—8q—5p+4

From this table, we give an explicit computing of
some indices of G (Fig. 2).

Theorem 2.4 Consider the graph G of lattice
C.CeCslp, q]. Then

1 Eq| | |E
() x(G) = XwveEe) 7= T |\/1| + l\/El + %

2q+4  4p+4q-8 9pq—8q—5p+4

2 V6 3
21/6-5 10-4v6
3pq + ( )(p+q)+ T
1 |E1| | |E2| | |E3| _
(“) X(G) - ZquE(G)m \/l +—== 5 +T3—
2q+4 . 4p+4q-8 = 9pq-8q-5p+4 36
2 7 e o pat
44/5 56 45 46 26
(F-)p+ (17 -)ar @+ 57—
8v5.
5 )-

2B | 21Ea] | 21Es| _

- 2
(i) H(G) = YuveE©) dtd,

2(4p+4q-8) + 2(9pq—-8q—5p+4)
4 5 6

FrCRROR
(iv) AZI(G) = Suver) (%)3 = |E1| (%)3 +
B0 + 802 = G+ (3

(4p +4q—8) (2)3 +(9pq —8q—5p +4) G)g =

6561 1597 345 217

2pg——Lp - = 27

64 paq 16 °

2(2q+4)

=3pq —

Remark 2.5 We now consider the molecular graph
K =TUC,CsCg[p,q] , Fig.3. It is easy to see that
[V(K)| = 6pq and |E(K)| = 9pq — p. We partition the
edges of nanotube K into two subsets E; (K), E,(K) and
compute the total number of edges for the 2-dimensional
of graph K (Table 3).

Table 3. The number of two types of edges of the graph K

(dy, dy,) where uv € E(K)
E; =[2,3] 4p
E; =[33] 9pq — 5p

Total Number of Edges
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In the following theorem we compute some indices

of K (Fig. 3).
Theorem 2.6 Consider the graph K of
TUC,C.Cg[p, q] nanotube. Then
1 E 4p | 9pq-5
() X(K) = Swvesio 7o = o+ 8 = o+ Tt =

3pq+(2\/_ 5) p.

T 1 Eq E 4
(i) X(K) = Suverto T = v + e = 2+

WSy W, | (4TS,

V& o 2 5 6
_ 2 _ 2|Eq] | 2|E;| _ 2(4p)
(III)H(K)—ZquE(K)du+dU_ 5 + 6 s +
2004=50) _ g0 L
6 _3pq 15p-

)

) dudy
(iv) AZI(K) = YuveEw) (m)

A (%)3 =) (&) +©pa—5p) () =
6561 g — 157
64 64 "

In the end of this paper, we can see the molecular
graph of L = C,CsCg[p, q] nanotorus in the Fig. 4. It is
easily seen that |E(L)|=9pq.

Fig. 4. The 2-D graph lattice of C,C¢Cs[4,5] nanotori.

Lemma 2.7 For an arbitrary graph G,

@ x(@) =%|E(G)| if and only if G be a k-regular
graph.

(b) X(G) =J%|E(G)| if and only if G be a k-regular
graph.

() H(G) =% |E(G)| if and only if G be a k-regular
graph.

Proof. It is easy to check according to Fig. 4.

Note 2.8 By using Lemma 2.7, consider the Fig. 4.
One can see that the graph is 3-regular, soy(L) = 3pq,

XUJ-——p%fHL)—3pq
Theorem 2.9 The first and
polynomials of above graphs are equal to:
() ZG,(G,x) = (9pq—8q— 5p + 4)x° +
(4p + 4q — 8)x° + (2q + 4)x*,
(i) ZG,(G,x) = (9pq—8q— 5p + 49)x° + (4p +
4q — 8)x° + (2q + 4)x*,
(iii) ZG1 (K, x) = (9pq — 5p)x° + (4p)x®,
(iv) ZG,(K,x) = (9pq — 5p)x° + (4p)x°,
(V) ZGy(L,x) = (9pq)x®,
(vi) ZG,(L,x) = (9pq)x°.

second Zagreb
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