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Abstract. In this paper, we propose a new topological indfisst multiplicative
arithmetic geometric index of a molecular graph.tepological index is a numeric
guantity from the structural graph of a molecutethis paper, we compute multiplicative
sum connectivity index, multiplicative product ceativity index, multiplicative atom
bond connectivity index, multiplicative geometrigtametic index for titania nanotubes.
Also we compute the multiplicative arithmetic-gedriteindex for titania nanotubes.

Keywords: molecular graph, first multiplicative arithmetiegmetric index.
AM S Mathematics Subject Classification (2010): 05C05, 05C12, 05C35

1. Introduction

Let G be a finite simple connected graph with a verteX\46) and an edge s&i{(G).
The degre@(v) of a vertexvis the number of vertices adjacenttd\ny undefined term
here may be found in Kulli [1].

A molecular graph is a graph such that its vesticerrespond to the atoms and
the edges to the bonds. Chemical graph theorylisaach of Mathematical chemistry
which has an important effect on the developmenthef chemical sciences. A single
number that can be used to characterize some pyopethe graph of a molecule is
called a topological index of that graph. Thererarmerous molecular descriptors, which
are also referred to as topological indices, sge [2

One of the best known and widely used topologicalex is the product
connectivity index or Randiindex, introduced by Rantlin 1975.

Motivated by the definition of the product conneity index and its wide
applications, Kulli [3] introduced the multiplicaé product connectivity index,
multiplicative sum connectivity index, multiplicaé atom bond connectivity index and
multiplicative geometric-arithmetic index of a ghags follows:

The multiplicative sum connectivity index of a gheG is defined as

1

xu(G):MrEIG) RO @y

The multiplicative product connectivity index ofjeaphG is defined as

49



V.R.Kulli

_ 1
SN A By ey o )

The multiplicative atom bond connectivity indexaofraphG is defined as
ABCII(G) = \/dG(”)erG(V)_Z. ®
woelg\ o (u)de (V)

The multiplicative geometric-arithmetic index ofjeaphG is defined as

GAIl (G) = 2—\/dG(u)dG(v) 4)
oy 3 (0)+ (9

These topological indices were also studied, xample, in [4, 5].

Motivated by the definition of the multiplicativgeometric-arithmetic index of a
molecular grapltG we introduce the multiplicative arithmetic-geometindex of a graph
as follows:

The multiplicative arithmetic-geometric index ofj@phG is defined as

_ dg (u)+ ds (V)
AGII (G) = MrEl Y ROEAD) (5)

Many other multiplicative topological indices westeidied, for example, in [6, 7,
8,9, 10, 11, 12].

Numerous technological applications, titania iglgd in material science. In this
paper, we compute multiplicative connectivity inecof titania nanotub&8O,[m, f.

(2)

2. Resultsfor titania nanotubes TiO, [m, Nn]

The titania nanotubes usually symbolizedT&3,[m, ] for m, nO N, in whichmis the
number of octagon€s in a row andn is the number of octagor® in a colunn The
graph ofTiO, [m, f is shown in Figure 1.
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Figure l: The graph offiO, [m, i nanotubes witim= 5 andn= 4

By algebraic method, we obtaM(TiO, [m, )| = 6n(m+1) and E(TiO, [m, )| =
10mn+ 8n. LetG=TiO, [m, .
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Also by algebraic method, we obtain edge part#tiohG based on the sum of
degrees of the end vertices, as given in Table 1.

do(u), ds(W/UVIE(G) Es=(2,4 E~=(2,5 E =(3,4) Es=(3,5)
Number of edge 6n amr + 2n 2n 6mr —2n
Table 1. Computing the number of edges T60O,[m, i hanotube

Theorem 1. The multiplicative sum connectivity index ®fO, nanotube is given by

Xl (TiO,) :(éfn x[—;jzmmznx[—;jgmﬁ n

Proof: Let G = TiO, [m, . From equation (1) and by cardinalities of thgegartitions
of TiO, nanotube, we have

Xl (G) = !

R Sy

1 6n 1 4mn+2n 1 2n 1 6mr 2r
= X X| —— X| ——
=) s A s
(1J3I’1 ( 1j2ml’ﬂ'2n ( 1j3mﬁ- n
=| — X| — X| — .
6 7 8
Theorem 2. The multiplicative product connectivity index O, nanotube is given by

Xl (G):[%jgnx(l_lc)jzmm“x(%zjnx[%gjsmﬁn.

Proof: Let G = TiO, [m, . From equation (2) and by cardinalities of thgegartitions
of TiO, nanotube, we have

1
X1 (G)= |-E! S
woe 6) Ao () & (V)
:[ 1 jﬁnx( 1 J4mn+2nx( 1 Jan( 1 J6mﬁ-2r
J2x4 J2x 5 J3x 4 Jx5
(1]3n (1j2mn+n [ 1jn ( 1j3mn n
=| = x| — x| — | x| = .
8 10 12 15
Theorem 3. The multiplicative atom bond connectivity indexT, nanotube is given

b
4 . 1 2mnt+4n 5 n 2 3mi r
ABCII(TlOZ):(Ej x(l—zj x(—sj

Proof: Let G = TiO, [m, . From equation (3) and by cardinalities of thgegartitions
of TiO, nanotube, we have
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) dg (u) + ds (V) -2
ABC”(G)_MFE!G)\/ dg (u) ds (V)

6n Amn+2n 2n 6mm 2r
| |2+4-2 » /2+5—2 9 3 4 2 9 3 5
2x4 2x 5 X 4 X5
1 2mn+4n 5 n 2 3mr n
= = X| — X| — .
2 12 5

Theorem 4. The multiplicative geometric-arithmetic indexTfD, nanotube is given by

Zﬁjenx[2\/Toj4mn+2nx(£3J2nx[\/—15J6mﬁ2n'

3 7 7 4

GAII (TiO,) :( 2

Proof: Let G = TiO, [m, . From equation (4) and by cordinalities of the efg#itions
of TiO, nanotube, we have

2y/dg (u) ds (V)

CAI(®)= T4 e () as(

Rkl

2+4 2+ 5 3+ 4 3 5
(8] 4 2 2 6 2
_ 2\/5 n>< 2\/@ mn+ n>< 4/73 n>< £5 mr2n
3 7 7 4 '

Theorem 5. The multiplicative arithmetic-geometric indexTfD, nanotube is given by

o3

Proof: Let G = TiO, [m, . From equation (5) and by cardinalities of thgegartitions
of TiO, nanotube, we have

_ dg (u) + ds (V)
AHCN= Ty 2o (@ e (v

Rk

() G
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