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Computing Ga index for some nanotubes

A. IRANMANESH", M. ZERAATKAR

Department of Mathematics, Tarbiat Modares University, Tehran, Iran

Let Z be the class of finite graphs. A topological index is a function Top from Z in to real numbers with this property

that Top(G) = Top(H), if G and H are isomorphic. Let G be a graph and e = uv be an edge of G. The GA index of G is

defined as GA(G) = Z 2vdudv | n this paper we compute some results about this new topological index.
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1. Introduction

A graph is a collection of points and lines connecting
a subset of them. The points and lines of a graph also
called vertices and edges of the graph, respectively. If e is
an edge of G, connecting the vertices u and v, then we
write e=uv and say "u and v are adjacent".

Let G be a graph and e = uv be an edge of G. The GA
index of G was introduced by D. Vukicevic and co-

|EG)
authors as GA(G) = 251 in which, for the edge €; - u; v;
i=1

2./du.dv

cE@), & = "L and du denoted to the degree
du; +dv,
of vertex u.

For physico-chemical properties such as entropy,
enthalpy of vaporization, standard enthalpy of
vaporization, enthalpy of formation, and a centric factor.
The predictive power of GA index is somewhat better than
predictive power of the Randic connectivity index [1]. In
[2-15], some topological indices are computed for some
nanotubes and nanotori.

In this paper we compute some results about this new
topological index.

2. Results and discussion

The aim of this section is to compute the GA index for
some nanotubes.

Now we compute the GA index of TUACs [p,q]
nanotube.

A Cg net is a trivalent decoration made by Cs. It can
cover either a cylinder or a torus. In Fig. 1 an lattic TUACs
[4,8] is shown.

Fig. 1. 2-dimensional lattice of nanotube TUAC [4,8].

We denote the number of hexagonal in the first row
by P. In this nanotube, 8 rows of vertices and edges are
repeated alternatively, and we denote the number of this
repetition by g. In each period there are 4p vertices and
we have q repetition.. Hhence the number of vertices in
this nanotube is equal to 4pq. That is

V(TUAGs [p.q]) = 4pq .

In each period there are 6p edges and we have q
repetition, hence the number of edges in this nanotube
is equal to 6pq, but there are 2p edges that are repeated in
the end of graph hence the number of edges in this
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nanotube is equal to 6pg-2p. That is E(TUAC[p,q] )=
6pg-2p.

We can see that there are three separate cases and the
number of edges is different. Suppose e;, e, and e; are
representative edges for these cases. We can see that

2\5/6 ,52:2\4/221 ,and 53 :1

g =

By the definition of GA index and Table 1, we can see
that,

GA(TUAC[p,q])=8p g +6pQg-8p+2p=8p g +4pg-6p.

Now we compute GA index of TUZC¢[p,q] nanotube.

A Cg net is a trivalent decoration made by Cs. It can
cover either a cylinder or a torus. In Fig. 2, an lattic
TUZCs [8,4] is shown.

Fig. 2. 2-dimensional lattice of nanotube TUZCg [8,4].

We denote the number of hexagonal in the first row
by P. In this nanotube, 4 rows of vertices and edges are
repeated alternatively, and we denote the number of this
repetition by g. In each period there are 4p vertices and
we have q repetition. Hhence the number of vertices in this
nanotube is equal to 4pq.

V(TUZCg [p.a]) = 4pq .
In each period there are 6p edges and we have q

repetition, hence the number of edges in this nanotube
is equal to 6pq, but there are p edges that are repeated in

the end of graph hence the number of edges in this
nanotube is equal to 6pg-p.

E(TUZCs [p,a] ) = 6pa-p .

we can see that there are three separate cases and the
number of edges is different. Suppose el, €2, and e3 are
representative edges for these cases. We can see that

26
9=

By the definition of GA index and Table 1, we can see
that,

and 52 =1

6 6
GA(TUZCs [p,q])=8p % +6pg-p-4p=8p % +4pg-5p.

Table 1. Computing the §i for the 2-dimensional lattice of
TUZCq [p,q] graph.

No. & Type of edges
4p ﬁ €1

5
6pg-5p 2% =1 €2

Now we compute GA index of HCsC;[p,q] nanotube.

A CsC; net is a trivalent decoration made by
alternating C5 and C7. It can cover either a cylinder or a
torus. In Fig. 3 a HCsC; [8, 4] lattic is shown.

Fig. 3. 2-dimensional lattice of nanotube HCsC-[8,4].
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We denote the number of heptagones in the first row
by P. In this nanotube, 4 rows of pentagones are repeated
alternatively, and we denote the number of this repetition
by g. In each period there are 4p vertices and we have q
repetition. Hence the number of vertices in this nanotube
is equal to 4pq. That is V(HCsC; [p,d]) = 4pq .

In each period there are 6p edges and we have q
repetition, hence the number of edges in this nanotube
is equal to 6pq, but there are p edges that are repeated in
the end of graph hence the number of edges in this
nanotube is equal to 6pg. That is E(HCsC; [p,q] ) = 6pg-p.
We can see that there are three separate cases and the
number of edges is different. Suppose el, €2, and e3 are
representative edges for these cases. We can see that

2./6

&= T ,and £, =1. By the definition of GA index

and Table 2, we can see that, GA(HCsC,

V6 V6
[P.a])=8p ~— +6pg-p-4p=8p ~ +4pq-Sp.

Table 2. Computing the fi for the 2-dimensional lattice of
HCsC7 [p.q] graph.

No. & Type of edges
4p @ €

5
6pg-5p 2 % =1 €2

Now we compute GA index of SCsC;[p,q] nanotube.

A CsC; net is a trivalent decoration made by
alternating C5 and C7. It can cover either a cylinder or a
torus. In Fig. 4, a SCsC5 [8, 4] lattic is shown.

Fig. 4. 2-dimensional lattice of nanotube SC5C,[8,4].

We denote the number of heptagones in the first row
by P. In this nanotube p is 8. In this nanotube, 4 rows of
vertices and edges are repeated alternatively, and we
denote the number of this repetition by g. In each period
there are 4p vertices and we have q repetition. Hence
the number of vertices in this nanotube is equal to 4pg.
That is V(SCsC- [p,a]) = 4pq .

In each period there are 6p edges and we have
repetition, hence the number of edges in this nanotube
is equal to 6pg, but there are p edges that are repeated in
the end of graph hence the number of edges in this
nanotube is equal to 6pg-p. That is E(SCsC;[p,q] )= 6pg-p.
We can see that there are three separate cases and the
number of edges is different. Suppose el, e2, and e3 are
representative edges for these cases. We can see that

‘- 2( . 2f

By the deflnmon of GA index and table 3 we can
see that ,

21 ,and & =1,

6
GA(SCsCq[p,al)=12q ‘g +(+6pg-p-q-60=129 ? +6pg-

p-6q.

Table 3. Computing the fi for the 2-dimensional lattice of
SCsC7 [p,q] graph.

No. ¢ Type of edges
6q @ €1
5
Q Zﬂ =1 e
4
6pg-p-7q 2% =1 €3

3. Conclusion

In this paper, we obtained the GA index of
TUZCq[p,q]  nanotubes, TUAGC¢[p,q]  nanotubes,
HC5C,[p,q] nanotubes and SC5C-[p,q] nanotubes for the
first time.
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