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Abgtract. In this paper, we introduce the multiplicative nsnindex, multiplicative
modified minus index, multiplicative minus connedt index, multiplicative reciprocal
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exact formulas for titania nanotubes.
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1. Introduction
Let G be a finite, simple connected graph with vertexX\§&) and edge sdf(G). The
degreedg(v) of a vertexv is the number of vertices adjacent \o For additional
definitions and notations, the reader may refg¢t o

A molecular graph is a graph whose vertices cpoed to the atoms and the
edges to the bonds. Chemical graph theory has portemt effect on the development of
chemical sciences. A single number that can be wseldaracterize some property of the
graph of molecular is called a topological indegvé&al topological indices have been
considered in Theoretical Chemistry, see [2].

In [3], Albertson introduced the irregularity iexias

Ab(G)= 3 |d, (u- d, (V]

ue V(G

In [4], this index is referred to as the minusdrd

In this paper, we introduce the following multgdtive minus topological
indices:

The multiplicative minus index of a grafhis defined as

Mill G)= T] s W -dg(v). )
uve E(G)
The multiplicative square minus index of a gr&pls defined as
sMill (G)= T [|de (W~ ([]". )
uve E(G)

The multiplicative modified minus index of a gra@his defined as
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1
uv!_E!G)|dG(u)_ d@(V)|

The multiplicative minus connectivity index of eaghG is defined as

. 1
Micll (G) = .
S Y Sy e

The multiplicative reciprocal minus connectivibydiex of a graple is defined as
RMicll (G)= [T |ds (w- d; (. (5)
uve E(G)
The general multiplicative minus index of a gr&pfs defined as
M2 G)= [T [lds (w-d, (] (6)
uve E(G)
Recently, some new multiplicative topological ices were studied, for example,
in[5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16,1819, 20].
A study of titania nanotubes has received mudbnétin in Mathematical and
Chemical literature (see 21,22,23). In this paplee, multiplicative minus topological
indices for titania nanotubes are determined.

"Ml (G) = (3)

(4)

2. Titania nanotubes

Titania nanotubes denoted BYO,[m, n] for m, ne N, in whichm is the number of

octagon<;s in a row anch is the number of octagoi@s in a column. The graph diO,

[m, A is shown in Figure 1.
Top image

LHOLHOLHOLTHOAHK

Across image

Figure 1: The graph offiO, [m, i nanotube

Let G be the graph of a titania nanotubé®, [m, i with 6n (n+1) vertices and
10mn +8n edges. InG, by calculation, there are four types of edge®tam the degree
of end vertices of each edge as given in Table 1.

d(u), de(V)\uv e E(G) (2, 4, (2,5 G 4 (3.5
Numberof edge 6n amr+2n 2n 6mr —2n
Table 1. Edge partition oTiO, [m,
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In the following theorem, we compute the multiptive minus index of TiO,

[m.n.

Theorem 1. The multiplicative minus index of a titania namee TiO, [m, 1 is

Mill (TiO,)=2°m"4"x 3*m™ 2",
Proof: Let G = TiO, [m, ] be the graph of a titania hanotube. By using &égugq1) and
Table 1, we derive

Mill (TiO,)= [T lde (W) —dg (V)|

ue E(G

=(12-4)" x(12- 9" "x(13- "x( 3§77

— 26mn+4n>< 34mr+2 r

In the following theorem, we compute the multiptica square minus index of
TiOy[m,M.

Theorem 2. The multiplicative square minus index of a titanénotubeTiO, is
SM”' (T|02) = 212mm8n>< 38mr¥4n.

Proof: Let G = TiO, [m,n be the graph of a titania nanotube. By using &gnd2) and
Table 1, we deduce

SMill (Tio,) = [T [de(w- (W]

uve E(G)

:(2_4)2><6n><(2_ 5)2(4mn+2rbx( 3 42><2nx( 3 52(6mn—2r0

_ 212mn+8n % 38mr+ 4n

In the following theorem, we compute the multiptica modified minus index ofiO,

[m,n.

Theorem 3. The multiplicative modified minus index of a tifa nanotubdiO, is

. 1 6mmn+4n ( 1J4mn-2n
"Ml (TiO,)=| = X| = .
1 ( 2) (2) 3

Proof: Let G=TIiO, [m, i be the graph of a titania nanotube. By using &#qng3) and
Table 1, we obtain

"M, I (TiO,) = 1

UVQG)MG(U)- o (V)

(2 2 R

1 6mn+4n 1 4mr-2n
5 +F
2 3

In the following theorem, we compute the multiplive minus connectivity
index of TiO, [m, A.
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Theorem 4. The multiplicative minus connectivity index dfiO,[m, nanotubes is

3mn+4n 2mr n
Micll (TiOZ)z(%j x(%j .

Proof: Let G=TIO, [m, ] be the graph of a titania nanotube. By using #qng4) and
Table 1, we have

. . 1
Micll (TiO, ) =
o= 1 5o a0

_[ 1 ]an[ 1 ]4mm2nx( 1 jZnX[ 1 \Jenm2n
J2-4) (J2-3 Vi3-4) \Is-4
1 3mn+4n 1 2mr n
=| = X| = .
SRt
In the following theorem, we determine the muitative reciprocal minus
connectivity index of a titania nanaotub&©, [m, 1.

Theorem 5. The multiplicative reciprocal minus connectivibdex ofTiO, [m,n] is
RMicll (TiO, ) = 2°m2"x 3™ ",

Proof: Let G=TiO, [m, ] be the graph of a titania nanotube. By using &qog5) and

Table 1, we deduce

RMicll (Tio,)= [T |ds (W~ d; (V|

uve E(Q

2x6n 4mm+-2n n 6mMn- 2n
:( |2—4l) X( |2— 5) X(\/|3— ‘ﬂ-) X(\/l 3 5) — p3mn+2ny o2ma
In the following, we compute the generalltiplicative minus index ofiO, [m, A.

Theorem 6. The general multiplicative minus index GO, [m,r is

M2I1(G) = (2)™°™™ " x gm0
Proof: Let G=TiO, [m, ] be the graph of a titania nanotube. By using &qong6) and
Table 1, we obtain

M G)= [T [lde () - dg (][]

uve E(G

—(12-4)" x(12-8)"""x(13- H"x(13- §™ 7

:(2)a(6mn+4r‘) X(3) d4ma2n
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