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Abstract. The topological indices correlate certain physi@mttal properties such as
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1. Introduction

In this paper, we consider finite simple undireagedphs. Les be a graph with a vertex
setV(G) and an edge se&{G). The degreals(v) of a vertexv is the number of vertices
adjacent tor. we refer to [1] for undefined term and notation.

A molecular graph is a simple graph such thatvégices correspond to the
atoms and the edges to the bonds. Chemical gragamytiis a branch of mathematical
chemistry which has an important effect on the tpraent of the chemical sciences. In
chemical science, the physico-chemical propertiegh@mical compounds are often
modeled by means of a molecular graph based steudascriptors, which are referred to
as topological indices.

In [11], Todeshine et al. introduced the first awtond multiplicative Zagreb
indices. These indices are defined as

Ill(G):vJv_(L)dG(u)Z, IIZ(G):uﬂc)dG(u)dG(v).

In [3], Eliasi et.al. introduced a new multipliceg version of the first
multiplicative Zagreb index as
1:6)= J], (e () ()
u G

In [6], Kulli introduced the first and second mplicative hyper-Zagreb indices
of a graph. These indices are defined as
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2 2
HIlL(G) = ﬂ )(dG(u)+dG(v)) . HIL(G)= Ja:! )(dG(u)dG(v)) .
uwE( G u G

In [10], Kulli, Stone, Wang and Wei introduced theneral first and second
multiplicative Zagreb indices. These indices aringel as

Mz:(6)= [] (e(d+ (), mz(e)= [] (& (dd(y)"

Recent development of molecular descriptors majobed in [ 2, 4, 5, 7, 8, 9,
12,13, 14].

In this paper, we compute the multiplicative Zdgiadex, the multiplicative
hyper Zagreb indices and general multiplicative réhagindices of TUC,Cg [m, N]
nanotubes andUC,[m, n] nanotubes.

2. Resultsfor TUSC,C;g (S) nanotubes

We consideTUSGCy(S) nanotubes which is a family of nanostructuressehstructures
are made up of cyclegs, andCg. These nanotubes usually symbolized &<C,Cg [m, N
for anym, n O N, in whichm is the number of octagor in the first row and n is the
number of octagonGs in the first column as depicted in Figure 1 [15].

Figure 1:

We compute the first multiplicative Zagreb inddxi?JSGCg[m, ] nanotubes.

Theorem 2.1. LetG =TUC,Cg [m, n]. Then
I, (G)=2"x 3™,
Proof: Let G = TUC,Cg [m, n] as depicted in Figure 1. By Algebraic method, get

[V(G) = 8nn + 4m. From Figure 1, it is easy to see that there wmegartitions of the
vertex set:

v, ={vOv(g)ld(Y=2, |V|=2m+2m

v, ={vOV(Q)| ¢ (u=3, [V|=8mn
We determinél 1(G), we see that

I,(G) :qu_(L)dG (u)’ = Hde(u)zx EL d (v’
and hence
Ill(G):(22)4m><(32)8mn: 26" x 3o

We now compute the general first and second niighifive Zagreb indices of
TUC4Cg [m, I nanotubes.
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Theorem 2.2. LetG = TUC,Cg [m, . Then
() leﬁ‘ (G) = 42am i gramy 631(12mn—2n) .
(2) MZ;‘ (G) = 42am x GAamy 961(12mn—2n) .

Proof: Let G = TUC,Cg [m, n]. By algebraic method, we obtain three partitiafighe
edge set oTUC,Cg[m, n] nanotubes as follows:

E,=E={e=ud § 9| d( )= d()}=3. [E[=|E[=2m
E=E={e=uwd § 9| d( =2 d( =3 |E|=|E|=4m
E=E={e=uwl H Q| d( ¥= d( =3, |E|=|E|=12mn-2m

Now to determinéMZ,%(G), we see that

Mz:(6)= [ [e&(d+ ¢(Y]
= [ [+ (] [ L9+ ¢ [ [ &l d( )
N CE N [CE N
To see the second result, we have
Mz3(6)= [] [ (]
= L (] [T (3T [T d( ¥ a1

pGREIICEN I [CE N

An immediate corollary is the first and second tiplitative Zagreb indices of
TUC,Cg [m, n] nanotubes.

- 42am x 54am>< 6a[12mn—2n]

— 423m x 642«1m>< ga[lZmn—Zn]

Corollary 2.3. LetG = TUC,Cg [m, n]. Then
(1) ”I(G):42mx54mxé.2mn—2m.
(2)  1,(G)=4"xp""x g7
An immediate another corollary is the first andcael multiplicative hyper
Zagreb indices of UC,Cg[m, n] nanotubes.

Corollary 2.4. LetG = TUC,Cg [m, n]. Then
(1) H||l(G):44mx58mx 624mn—4m.
(2) H||2(G):44mx68mx 924mn—4ml

3. Resultsfor TUHRC,(S) nanotubes

In this section, we focus on the structures ofrailfaof nanostructure which are called
TUHRGC(S nanotubes. These nanotubes usually symboliz&tl&gm, n] for anym, n

O N, in whichm is the number of cycl€, in the first row and in the number of cycles
C, in the first column as depicted in Figure 2 [15].
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Figure2:
We compute the first multiplicative Zagreb inddxT&C,[m, n] nanotubes.

Theorem 3.1. Let G be theTUC, [m, n] nanotubes. Then
I,(G)=2""x6"™.
Proof: Let G be theTUC,m, n] nanotubes as depicted in Figure 2. By algebraithod,

we getY(G)| = 2n(n+1). From Figure 2, it is easy to see that theeetan partitions of
the vertex set of as follows:

Vv, ={vOVv(G)| ¢ (V=1 V| =2m

v, ={vOv(g)ld(v=4, V,| =2mn

We determinél ,(G), we see that

I,(G)= d.(u)’=[1d.(u)’x u?

(6)= [ dee)’ =[] e ("< (9

and hence

1,(G)=(22)" x(4)™ = 2" x 4™,

We now determine the general first and secondipticlitive Zagreb indices of
TUC, [m, n] nanotubes.

Theorem 3.2. Let G be theTUC, [m, n] nanotubes. Then
(1) sz (G) - 64am X 8(8mn—2m) a.
2)  Mzi(G)=2mmena

Proof: Let G = TUCm, n]. By algebraic method, we obtain two partitionstioé edge
set ofG as follows:

E=E={wOEQId(9=2d(y=4. [E[7[E[=4m
E,=E.={WOEQId(9=d(y=4. |[E[=]|Ef=4mn-2m

Now to determinéZ,%(G), we see that

Mz (e)= [ [ (9+ ¢ (9]
= [ [0+ (T x [ L9+ (V)
[ ] (e 47

To see the second result, we get

wz:(6)= [] [ (4 & (4]

— 64am x 8(4mn—2nj a



- HEé[dG(u)dG(\ﬂax r!_;[ds(‘) a( \)]a — pltemn+ama
uvl uvl B¢
An Immediate corollary is the fist and second npliltetive Zagreb indices of

TUC[m, n] nanotubes.

Corollary 3.3. LetG =TUC, [m, n]. Then

(1)
(2)

Il; (G)=6"xgm2m
” ) (G) - 216mn+4m.
An Immediate another corollary is the first andc@el multiplicative hyper

Zagreb indices of TUZm, n] nanotubes.

Corollary 3.4. LetG =TUC, [m, n]. Then

N

10.

11.

12.

13.

14.

15.

(@) HIl(G) = 6™ x gm—m
(b) HIlx(G) = 2+ 4am
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