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Abstract. A topological index is a special number which describes the whole structure of a graph.
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1 Introduction

Graph theory is a subject of mathematics in which we study the graphs. Presently graph
theory is one of the richest and most cited areas of mathematics, especially chemical graph
theory. In chemical graph theory we study the structure of many chemical compounds and
calculate some physicals as well as chemical properties of these compounds. Firsly chemical
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graph theory that we studied in book [1] and after that in book [2] gave us more concepts
about it. Secondly in book [3] by N. Trinajsti¢, we found detailed ideas about chemical graph
theory, its uses, and applications.

Nowadays many papers has published in chemical graph theory in which authors stud-
ied the chemical structures and calculated topological indices of some important chemical
compounds like in paper [4]. In papers [5, 6] authors has calculated some degree based
topological indices of graphs. Some works has done on multiplicative topological indices
of graphs in papers [7-9]. Recently in paper [10] Z. Hussain et al, calculated the degree based
multiplicative topological indices of alcohol. In papers [11,12] authors has calculated the
topological indices of single-walled titania nanotubes. The main idea to calculate the degree
based multiplicative topological indices of single-walled titania nanotube directly came from
the papers [10,11].

2 Definitions and preliminaries

Let G(V(G),E(G)) be a simple, finite and connected graph with V(G) the set of vertices
and E(G) is the set of edges among the vertices of the graph. A metric space dg : V(G) %
V(G) — R, define such as dg (i,/) is the number of edges between i and j in shortest path,
where i,j € V(G). In the neighborhood of i in graph G it defines as:

No(i) ={j e V(G) | dc(i,j) =1}.

The cardinality of neighborhood set of i € V(G) is called its degree and we will denote it in
this paper as A\;.
Now we will define some multiplicative topological indices. First, multiplicative Zagreb
index defines as:

G = TT (At A0, )
rt€E(G)

Second, multiplicative Zagreb index defines as:

IL(G)= [] (Ardy). (2)

rteE(G)

The multiplicative first and second hyper-Zagreb indices for graphs are define as:

HIL(G) = T[] (&r+A0)% 3)
rt€E(G)

HIL(G)= T[T (&n00% (4)
rt€E(G)

First and second multiplicative generalized Zagreb indices are the generalized form of first
and second multiplicative Zagreb indices as well as first and second multiplicative hyper-
Zagreb indices. First and second multiplicative generalized Zagreb indices are define such
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as:
MZi(G)= [T (&r+2D0)" (5)
rt€E(G)
MZ3(G)= ] (Ar2p)". (6)
rt€E(G)

Multiplicative sum and product connectivity indices are define as:

1

SCII(G) = S 7)
( rtgG) \ A A
PCII(G)= ][] 1 (8)

rteE(G) V A”'At.

The multiplicative atomic bond connectivity index and geometric arithmetic index are de-

fined as:
Dy + Ay —2
ABCI(G)= [T /—/——— )
rteE(G) LrLo

G*AIIG) = T[] (ZA—%> .
rteE(G) r t

The general multiplicative geometric arithmetic index is the generalized shape of multiplica-
tive geometric arithmetic index which is defined as:

G A*II(G) = T[] (ZA—%). (11)
rteE(G) r t

(10)

These are the topological indices which will be calculated in this paper.
Fact 2.1. Let r1,1,...,1, be a sequence. Then
n n n
4
[1) = (ITri) .
i=1 i=1
where « is a constant.

For more details, definitions, and topological indices on graphs, we strongly offer, suggest
paper [10].
3 Titania nanotube

Titania is one of the most expansively discussed metal oxide substances. Naturally, tita-
nia nanotubes exist in two forms, single-walled nanotubes (SW Tio, NTs) and multi-walled
titania nanotubes( MW Tio, NTs).
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a

Figure 1. Titania Nanotubes.

We can see the differences between these two types of nanotubes in Figure 1. In this paper
we will only study the single-walled Titania nanotubes only. Single-walled Titania nanotubes
have further two types which are single-walled three layered Titania nanotube and single-
walled six layered Titania nanotube. For more details of concepts on single-layered titania
nanotube readers shoud review [11].

3.1 Three layered titania nanotubes

A three layered single-walled titania nanotube is written as TNT3[m,n| , where m and n
are the number of atoms in each column and row respectively. It is easy for the readers to
check that the total number of edges in TN T3[m, n] are 12mn — 4m — 3n + 1.
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Figure 2. Single walled three layered Titania naotube
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Let G be the TNT3[m,n| nanotube of single-walled, there are total nine types of edges
based on the end degree for each vertex so we can decompose the set of edges such as

E(G)=E1(G)JE2(G) | JEs (G)|JE4(G) | JEs (G) | UEs (G) | JE7 (G)|JEs (G) | JE9 (G),

where

It is easy to check that

E1(G)={e=rt€ E(G)
E;(G) ={e=rt€ E(G)
E3(G) ={e=rte E(G)
E4(G)={e=rt€ E(G)
E5(G) ={e=rt€ E(G)
E¢(G) ={e=rt€ E(G)
E; (G) ={e=rt€ E(G)
Eg(G) ={e=rt€ E(G)
Eg(G) ={e=rt€ E(G)

| Ar:let:‘l},
| Ay =1,0,=6},
| Ay =2, =2},
| A, =2,/ =3},
| Ay =2,/ =4},
| Ay =2,Ar=6},
| A, =3,/ =3},
| Ay =3,Ar=4},
| Ay=3,A1=6}.

[E1(G)| =1, [E2(G)| =, [E3(G)| =1, |[Ea(G)| =2, |[E5 (G)| = 4m =2, |E6 (G)| = 4m +2n — 6,
|E7 (G)| =3n —4, |[Es(G)| =4m — 3 and |E9 (G)| = 12mn — 16m — 9n + 12.

Theorem 3.1. Let G (V (G),E (G)) be the graph of single—walled Titania nanotubes of three layered
TNTs[m,n). The first multiplicative Zagreb index for G is 216m+91=22 5 324mn=28m—15n+18 53 »

74m—|—n—3

Proof. From Eq. (1)

I5(G) = J[ (&r+2y),

rt€E(G)

= l—[ (Ar+At) X

rt€E1(G)

x J] (&r+24)x

Tt€E5(G)

}’tGEz(G)

rt6E6(G)

X H (Ar + At),

rt€Ey(G)

H (Ar + At) X

H (Ar —+ At) X

TT (& +00)
rt€E3(G)

H (Ar + At) X
I’fEE7(G)

H (Ar + At)

Tt€E4(G)

H (Ar + At)

TtGEg(G)

=(1 +4)\51(G)| x (1 +6)|Ez(G)\ x (2+2)|E3(G)\ % (2_|_3)\E4(G)| % (2+4)\E5(G)|
% (2_|_6)\56(G)| % (3+3)|E7(G)\ % (3+4)|E8(G)\ X (3_|_6)\E9(G)|/

— 5 X 77’1 X 22 X 52 X 24711—2.34711—2 X 23(47’14—21’1—6) X 231’1—4.331’1—4 X 747’1—3
« 32(12mn716m79n+12).

After some simple calculations we get

IIT(G) — 216m+9n—22 % 324mn—28m—15n+18 % 53 % 74m+n—3_
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Theorem 3.2. Let G (V (G),E (G)) be the graph of single—walled Titania nanotubes of three layered
TNTs[m,n]. The second multiplicative Zagreb index for G is 212mn+12m=4n=6 , 324mn=24m=9n+9

Proof. From Eq. (2)

IL(G)= ] (AL,

rteE(G)

= I a0 x ] (Aaro)x ] (Art)x ] (Ano)
rt€E1(G) rt€Ex(G) rteE3(G) rt€E4(G)

X H (A;«At)x H (Ar.At)X 1—[ (Ar.At)X H (Arﬁt)
rt€E5(G) }’tGEé(G) rt€E7(G) T’tEEg(G)

X H (Ar.At),

I’fEEg(G)

— (1.4)/BO] 5 (1.6) B0 5 (2.2)[E(G)] o (23)Es(O)l 5 (2,4)/E5(O)
x (2. 6)\E6(G)| x (3. 3)|E7 X (3.4 )|E8 x (3. 6)|E9(G)\
6

_ 22 % 271 371 % 22 % 22 32 % 212111 % 28m+4n 12 34m+2n 6 X 3611 8
% 28m—6.34m—3 % 212mn—16m—9n—|—12.324mn—32m—18n+24’

112(G) — 212mn+12m74n76 w 324mn724m79n+9.

Theorem 3.3. Let G (V (G),E (G)) be the graph of single—walled Titania nanotubes of three layered
TNTz[m,n]. Then multiplicative sum connectivity index for G is v/222-16m—9n x \/328m-+15n—24mn—18 5
V53 x /73 4m—n,
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Proof. From Eq. (7)

1
scr(G) = ] ———r,
ree(c) VOr + 04
1 1 1 1

:H—/—XH—XH—XH—
rt€E(G) Dy + O rteEy(G) V Ar+ Ay rt€E(G) V VAV EVAY! rEES(G) V JAVIERYAY!

CTT e x TT % T e x [T
nebs(c) VOr H A0 ek VOr T 80 yépg) VEAr T A o VOr+ 4

TtGEg(
< T1 1
rekg() VO + B

( 1 |E1(G)| 1 |E2(G)] 1 |E3(G) 1 |E4(G)
= _ X X X
) =) em) <)

1 |Es(G)| 1 |E6(G)] 1 |E7(G)] 1 |Es(G)
x(\/2+4) X( 2+6) ><( 3—|—3> X( 3+4>

1 1 1 1 1
V5 - V7" %275 pam—igm—1” \/212m+6n—18
1 1 1

% \/23n—4 33n—4 X \/m X 312mn—16m—9n+12’
SCII(G) = V22-16m=9n 5 /328m+15n—24mn—18 5 \/5-3 x \/78—4m—n

Theorem 3.4. Let G (V (G),E (G)) be the graph of single—walled Titania nanotubes of three layered
TNTz[m,n]. Then multiplicative product connectivity index for G is 23+2n—6mn=6m 5 /324m+9n—24mn—9,
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Proof. From Eq. (8)

1
(G) rtgG) JAWAY!
1 1 1 1
= ] —=x JI —=x [] —=x [] —=
rt€E1(G) JASNAY: rteEy(G) ASNAY rt€Es(G) JASNAY: rte€E4(G) JASNAY
1 1 1 1
x Il =x Il 7==x Il 7===x Il 5=
rt€E5(G) JASNAY: rt€E¢(G) JASNAY, rt€E7(G) JASNAY: rt€Eg(G) JASNAY:
1
x [] ——=
VAN
rt€Eo(G) reest
_( 1 \IE(G)] ( 1 )IEz(G)X( 1 >|E3(G)|X< )E4(G)|
v14 1.6 2.2 .

1 1 1 1
53~ 26m—3 X 2ami2n—6 * 32min—3

1 1
% 33n—4 % 24m—3 /34m—3 x \/1212mn—16m—9n+12 X 312mn—16m—9n+12"
PCII(G) = 23+2n=6mn—6m o \/324m+9n—24mn—9,

Theorem 3.5. Let G (V (G),E(G)) be the graph of single—walled Titania nanotubes of three lay-

ered TNT3[m,n]. Then multiplicative atomic bond connectivity index for G is \/212n—12mn—11
\/328m+11n—24mn—12 w \/5dm+n—3 » /712mn—16m—9n+12
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Proof. From Eq. (9)

DNy 4+ Ny —2

ABCII(G)= ] /——F+—,
r€E(G) AVRAY

= T 5 R T TR T PR
rt€Eq1(G) AN rteEy(G) AR rteE3(G) A

< I1 \/—X H \/—X I1 \/—
rt€Ey(G Ar'At rt€Es( Ar’At rt€Eg(G Ar'At
" [Ny + Ay — [N, + A — VAV VAV
rteE7 A At rteE A At rteE A At
|E1(G |E2(G |Es(G

B /1+4 2 y /1+6 2 o222
B 4 6 2.2
E4(G Es(G E¢(G
75 3-2 |4()>< 7742 |5()>< 7762 |E6(G)|
V 2.3 2.4 2.6
E7 (G Eg(G Eo(G
3732 |7()>< 3742 Ig()>< 3762 |Eo(G)|
V 3.3 V 3.4 3.6 ’
V3 V51 1 1 24m2 1
= — X ———— X — X = X X
2 \/ﬁ\/?,_” \/E 2 212m—6 22m+n—3
73n—4 54m—3 \/712mn—16m—9n+12
33n—4 X 24m—3 /34m—3 x 312mn—16m—9n—|—12'\/212mn—16m—9n+12’

ABCII(G) = V/212n—12mn—11 5 /328m+11n—24mn—12 5 /Bhm+n—=3 5 /712mn—16m—9n+12,

Theorem 3.6. Let G (V (G),E (G)) be the graph of single—walled Titania nanotubes of three layered
TNTsz[m,n]. Then multiplicative geometric arithmetic index of G is

218mn—14m—14n+20 % \/332m+21n724mn727 >< 5—3 % 73—4m—n.
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Proof. From Eq. (10)

G*AII(G) = T[] 2V AL

rteE A +At
2\/A ANy 2NN 2V AL
H Wi % H BB % H BBy
rt€Ey ( + O rteEy( RARAY: rteEs( + O
2\/A YAy, 2\/A Yay! \/A AN
% H Ry H TNy % H DD
rteEy( ErteEs( b rteEg( t
2\/T A 2V BB 2N
% H DD % H DDy NN
rt€E;( T o rteEg( o rt€Ey(G) r O

B 2\/— |E1 ‘ 2\/6 | zm ‘ES(G)| zm |E4(G)

R 8 m “\ 212 “\2+3

) ZM)ES(G (2\/—)6 )l (2\/—)7 )l (2\/—)8
2+4 2+6 3+3 3+4

2\/%> |Eo(G)|

“\3+6
22 \/ﬁ\/S_n 2313 23(2m—1) 32m+n—3
~ 5 X 7n X 52 X 34m—2 X 24m—+2n—6
22(4m=3) \/34m—3  /p3(12mn—16m—9n+12)
74m—3 X T 3T2mn—16m—9n112

G*AII(G) = 218mn—14m=14n+20  \/330m +21n-24mn—27 53 5 73—4m—n,

3.2 Sixlayered titania nanotubes

A single-walled six layered titania nanotube written as TNTg[m,n] , where m is defined
periodically as shown in Figure (3) and # is the number of titania atoms in each row. The
number of edges in TNTg[m, n| are 20mn — 4m — 2n.

In this section we consider G is TNTg[m,n] nanotube of single-walled. There are nine

types of edges based on the end degrees for each vertex, so we can rift the set of edges such
as

E(G) = B (G)UE:(G)UEs (6)UEs (G) U Es (G) U Es (G) U Er (G) U Es (G) UEs (G)
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AL )AL
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AL AL
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Figure 3. Single walled six layered Titania naotube

where

E1(G)={e=rt€E(G) | Ay =1A=4},
Ex(G)={e=rtcE(G) | Ar=140;=5},
E3(G)={e=rtcE(G) | &y =2,A4=2},
E4(G)={e=rtc E(G) | &Ar=2,A4=3},
Es(G)={e=rtc E(G) | Ar=2,A;=4},
E¢(G)={e=rt€E(G) | A, =2,As=5},
E; (G)={e=rtec E(G) | Ar=3,A:=3},
Eg(G)={e=rtc E(G) | A, =3,A; =4},
Eo(G)={e=rt€E(G) | &A=3,A=5}.

It is easy for the reader to check that
|E1(G)| =2, |E2(G)|=2n—2,|E3(G)| =1, |E4(G)| =2, |E5(G)| =12m -5, |E¢ (G)| = 8mn —
4m —4n +3, |E; (G)| =3n —4, |[Es(G)| =4m — 1 and |E9 (G)| = 12mn — 16m — 3n + 4.

Theorem 3.7. Let G (V (G),E(G)) be the graph of single—walled Titania nanotubes of six layered

TNTg[m,n). Then first multiplicative Zagreb index for G is 236mn—36m—4n+3 . g12m+5n—11 5 54
78mn—4n+2
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Proof. From Eq. (1)
IF(G)= [ (&r+24y),

rt€E(G)

= H (Ar—f—At) X H (Ar‘i‘At) X H (Ar—f—At) X H (Ar—l—At)
TtEEl(G) TtEEz(G) I’fEEg,(G) 7‘i’€E4(G)

x J] (Ar+20)x JT (Ar+20)x JT (Ar+20)x ] (&4 A
rt€Es(G) rt€Eg(G) rt€E;(G) rt€Eg(G)

X H (AT’ + At) s
T’tGEg(G)

=(1 +4)\E1(G)| x (1 +5)|E2(G)\ % (2+2)|E3(G)\ % (2+3)\E4(G)| % (2+4)\E5(G)|

« (2+5)\E6(G)| % (3+3)|E7(G)\ % (3+4)|E8(G)\ % (3+5)\E9(G)|’
— 52 % 221’172.321’172 % 22 % 52 % 2127’175.312?!1*5 % 7871’11’1741’!1*4714’3

% 2311—4.3311—4 % 74m—1 > 236mn—48m—9n+12,
IIT(G) _ 2361111”1—36111—41’1-1—3 X 312m+5n—11 X 54 % 781’}111—41’14-2.
]

Theorem 3.8. Let G (V (G),E(G)) be the graph of single—walled Titania nanotubes of six layered

TNTg[m,n]. The second multiplicative Zagreb index for G is 28mn+40m—4n=6  312mn—12m+3n-3
520mn—20m—5n+5

Proof. From Eq. (2)
IL(G)= ] (&L,

rt€E(G)

= 1_[ (Arﬁt) X H (A,»Af) X H (Arﬂt) X H (ArAt)
rtEEl(G) TtEEz(G) Tt€E3(G) Tf€E4(G)

x 1 (Aro)x [T (Aro)x [ (Aro)x [ (Ari)
rt€Es(G) rt€Eg(G) rt€E;(G) rt€Eg(G)

X H (Ar.At),

rt€Ey(G)

— (1-4)|E1(G)\ % (1.5)\E2(G)| % (2.2)\E3(G)| % (2_3)|E4(G)| % (2_4)|E5(G)\

x (2.5)Ee@)  (33)lE/(O] x (3.4)Es(©)] . (35)Eo(C)]
— o4 5212 92 9232 o 36m—15 o 8mn—4m—4n+3 g8mn—dm—4n+3 . 36n—8

% 28m—2.34m—1 % 312mn—16m—3n+4.512mn—16m—3n+4’

IIz(G) — 28mn+40m—4n—6 % 312mn—12m—|—3n—3 % 520mn—20m—5n+5.

O

Theorem 3.9. Let G (V (G),E(G)) be the graph of single—walled Titania nanotubes of six layered
TNTg[m,n]. Then multiplicative sum connectivity index for G is /236m+4n=36mn—3 5 /311-12m—5n x
V54 x /74n—8mn—2
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Proof. From Eq. (7)

1
SCII(G) = H E—
ree(c) VOr + 04
1 1 1 1
rt€Ei(G) V Dy + O rteEy(G) V AVERAY rt€E5(G) V JAVE VAV reEs(G) V JAVESVAY
1 1 1 1
x J[] ——=x%x [] —=x [] —=x [] ——
Tt€E5(G) \ Ar + At T’teE(,(G) V Ar + Al’ Tt€E7(G) AV A?‘ + At TtGEg(G) vV A?‘ + At
1
X B e
rtel;[(G) VAr+ A4y
1 |E1(G)| 1 |E2(G)| 1 |E3(G)| 1 |E4(G)|
= % «
=) Es) ) )

—_
—_
—_
—
—_

X———7"7"= X = X

5 x \/212m75.312m75 x \/78mn—4m—|—4n+3
1 1 1

X A Jpim 1 Jpsemn B on 12’
SCII(G) = V/236m+4n—36mn—3 5 /311-12m—5n 5 \/5-4 5 \/74n—8mn-2,

N
X
L
o
=
AR
N

Theorem 3.10. Let G (V (G),E (G)) be the graph of single—walled Titania nanotubes of six layered
TNTg[m,n]. Then multiplicative product connectivity index for G is

D2n+3—4mn—20m o /312m+3—12mn—3n  +/520m+5n—20mn—5_
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Proof. From Eq. (8)

1
PCII(G)= [] ———=
rt€E(G) JASNAY
1 1 1 1
= T == 11 R
rteEq(G) JASNAY rteE>(G) JASNAY: rteE3(G) JASNA rteEy(G) JAYAY:
1 1 1 1
x JT —x ] —x [ —x JI ——
rt€E5(G) JASAY: rt€Eg(G) JASNAY, rt€E7(G) JASNAY: rteEg(G) JASNAY,
1
: rtegG) v Ar'At,
_< 1 )E1(G)|X( 1 )IEz(G)X( 1 )lEs(G)|x< 1 )E4(G)|
B V15 V22 V23
|E5(G 1 |E6(G)| 1 |E7(G) 1 |Es(G)]
X | — — X | — X | —
() (m) (&) (&)
|Eo(G
(7
)
_1 1 1 1 1 1
o E 5 5 ﬁ x 236m—15 x \/28mn74m74n+3.58mn74m74n+3 x 33n—4

1 1

24m 1.4/34m—1 \/31211111 16m—3n+4 512mn—16m— 3nt+4’
PCII(G) = 22m+3—4mn=20m \/312m+3—-12mn—3n  +/520m+51n—20mn—>5_

Theorem 3.11. Let G (V (G),E (G)) be the graph of single—walled Titania nanotubes of six layered
TNTg|[m,n|. Then multiplicative atomic bond connectivity index for G is

\/24mn+11n—32m—11 y /311—4m—6n w \/520m+n—12mn—3
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Proof. From Eq. (9)

ABCII(G) = [T /—F—F>—
rteE(G) TAvRAY:

X
X

[T

rteEq (G)

Ei (G
T h()x
4
E4(G
2+3_2|4<>X
2.3
E; (G
3732 |E7( )X
3.3
—3><22n_2>< 1 ><1><
227 sl T p T2
03n—4 NG

1+5-2
5
2+4-2
2.4
134+4—2
34
212m—5

|E2(G

|E5(G)]

|Es(G)|

1

(

Ar + At‘
VA< 11
A;«A TtEEg(

-2
t
)|

X

X

X

[2+2—-2
2.2

2+5-2

\/212mn—16m—3n+4

X 33n—4 % o4m—1 /34m—1 X \/512mn—16m—3n+4"
ABCII(G) = V/24mn+11n=32m—11 5 \/311—4m—6n 5 \/520m+n—12mn-3,

X
\/236111715 \/28mn—4m74n+3

/Ar+At—2X H /A7+At—2x H [N, + DNy —2
LrLo rteEy(G) LrLo rteE3(G) LrLo
N+ DNy —2 N+ DNy —2
Il V=ar—x Il y—faa—x 11
rt€E4(G) Doy rt€E5(G) AN rt€E¢(G)
[l \—x~—> Il
rteE7(G) Doy rteEg(G) G)

DNy + D —2
Ar.At
Ar.At !

|E3(G)|

|Es(G)|

|Eo(G)|

7

Theorem 3.12. Let G(V (G),E (G)) be the graph of single—walled Titania nanotubes of six layered
TNTg[m,n]. Then multiplicative geometric arithmetic index of G is

D52m—12mn—6 o /312mn—36m—7n+19 s \/520mn—20m—5n—3 y 74n—8mn—2
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Proof. From Eq. (10)

G*AII(G) = T[] 2V 00

rteE(G A +At
B 1_[ z\/r 2VB By H 2V 2V D
rt€Eq( A + O rt€Ey( A +At rt€E3(G) D+ Ly
2\/A YAy, 2\/A YAy 2 ALy
x H Ry H NNy < 11 N
rteEy( ' rteEs( b rteEg(G) t
2\/ Ar.At 2\/A At \/ Ar.At
< T1 R—R > H N A+ A
rteE; (G) r S rteEg(G ) T o rteEg(G) r O

B 2\/1 |E1(G)‘ y 2\/5 |X zm ‘ES(G)| y zm |E4(G)

S\ 144 145 242 2+3

y Zm |E5(G)‘ y Zm |E6(G)‘ y zm |E7(G)| y 2\/3—4 ‘ES(G)
2+4 245 3+3 3+4

2@) |Eo(G)|

“\ 355
74 5n—1 233  p36m—15 \/224mn712m712n+9.58mn74m74n+3
=5 X 3m—2 5z X 3izms ~ 78mn—dm—4n+3
28m=2 | /34m—1 \/312mn—16m—3n+4 512mn—16m—3n+4
Zam—1 X ~24mn—32m—6n18 ’

G*AII(G) = 252m—12mn=6 \/312mn—36m—7n+19 » 1/520mn—20m—5n—3 v 7An—8mn—2

Remark 3.1. By using fact 2.1 we can compute the following very easily.
i HII (TNT3[m,n]) = 232m+18n—44 y 348mn—56m-30n-36 56  78m+21—6
ii HIIz (TNTg [m’n]) — 224mn+24m78n712 X 348mn748m718n+18_

iii Mza (TNTg, [m,n]) _ 216txm+9om —22u % 3240411111 —28am—15an—18a % 530¢ 74ocm+ocn—3tx.

iv MZ“ TNTg[m,n]) 212zxmn+121xm 4an—6u X324amn 24nm— 9an+9u¢

(
v G*AY (TNT3 [m’ 1’1]) 184xmn—144xm—14lxn+20:x % \/3320cm+210m—24zxmn—27zx % 5—304 % 7304—4zxm—(xn'
(

vi HIIl TNT6 [m,n]) — 272mn 72m—8n+6 % 324m+10n 22 % 58 % 716mn 8n+4

vii HII, (TNT6 [m’n]) — plomn+80m—8n—12 y 324mn—24m+6n—6 . 540mn—40m—10n+10
viii MZ% (TNT6[m,n]) — p36amn—36am—dan+3n v 312am+dan—1la o sha o 78amn—dan+2u
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ix MZ% (TNT6 [m,n]) — 28txmn+40am—4zxn—6a % 3zxmn—12am+3an—3tx % 520amn—200cm—50m+5a.

x G*A*(TNT; [m,n]) — 252am—12umn—6x v /312amn—36am—7an+19
% \/520amn—200cm—50m—3a w 74an—8umn—2u

Conclusion

In this paper we have calculated some degree based multiplicative topological indices of
single—walled three layered and six layered Titania nanotubes.
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