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Abstract. In Chemical Science, connectivity indices are aaptio measure the chemical
characteristics of chemical compounds. In this pape compute the multiplicative first
and second temperature indices, multiplicativet fmed second hyper temperature
indices, multiplicative sum connectivity temperatuindex, multiplicative product
connectivity temperature index, reciprocal multiptive product temperature index,
general multiplicative first and second temperatimgices, multiplicative atom bond
connectivity temperature index, multiplicative gezinic-arithmetic temperature index,
multiplicative arithmetic-geometric temperature eéxd multiplicative F-temperature
index, general multiplicative temperature indexH&:C-[p ,q nanotubes.
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1. Introduction
Chemical Graph Theory has an important effect om development of Chemical
Sciences. A molecular graph or a chemical grapghgsaph whose vertices correspond to
atoms and edges to the bonds. A topological index graph index is a numeric quality
from the structure of a molecule. Several grapiiceglare used in QSPR/QSAR study [1,
2].

Let G be a finite, simple, connected graph with vertek\4&) and edge set
E(G). The degreels(u) of a vertexu is the number of a vertices adjacenttWe refer
[3] for undefined definitions and notations.

In [4], Fajtlowicz defined the temperature of ates u of a connected grapgh as

dG—(u), whereVY(G)| =n.
n- dG (u)
Motivated by the work on degree based multiplitiopological indices, we
introduce the multiplicative temperature indicesafraph as follows:
The multiplicative first and second temperatumidas of a grapl are defined

T(u)=

as
91



V.R.Kulli
TI,(G) = ﬂ [T (u)+T(V), TI,(G) = ﬂ T (W) T(V.
uwJE(G) uwWUE(G)

The multiplicative first and second hyper tempeamatindices of a grapt® are
defined as

HTIL(G) = ﬂ [T(w)+ T, HTIL,(G) = ﬂ [T ()T
uE(G) uE(G)

Motivated by the work on multiplicative connectiviindices [2], we define the

following connectivity temperature indices:
The multiplicative sum and product connectivitynfgerature indices of a graph
G are defined as

STII(G)—LJ_EIG) 0T PTII(G) uﬂ@ TWTH

The reciprocal multiplicative product connectiviimperature index of a graph

G is defined as
RPTII(G) = ﬂ JT(0 T(V.
uWJE(G)

The general multiplicative first and second terapge indices of a grap@ are
defined as

TN (G)= ﬂ [T(w)+ T, T2 (G) = ﬂ [T(WTW],
uJE(G) uwWUE(G)

wherea is a real number.

We introduce the following multiplicative tempeare¢ indices of a graph as
follows:

The multiplicative atom bond connectivity temparat index of a grapl® is

defined as
~ fT(u)+T(v)—2
ABCTII(G)—UHEG) T

The multiplicative geometric-geometric temperatimeex of a graphG is

defined as
_ 2T (W) T(V)
GATII(G)—WL_E!G)—T(U)_FT(V).

The multiplicative arithmetic-geometric temperaturelex of a graphG is
defined as

([ TWw+T(y)
ACGTII(G)= WJ_;J@ 2T (W T

The multiplicativeF-temperature index of a gragis defined as

FTI (G) = ﬂ [T(u?+T(V].
uWJE(G)

The general multiplicative temperature index gfraphG is defined as
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TI, (G) = ﬂ [T () +T(¥].
uJE(G)

Recently, some temperature indices were studiefblinRecently, some new
multiplicative graph indices  were  studied, for exden in [
6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,2242 ®2this paper, some multiplicative
temperature indices ¢1CsC;[p, g nanotubes are computed.

2. Resultsfor HCsC, [p, g] nanotube

In this section, we considgdCsC; [p, d nanotubes in whichp is the number of
heptagons in the first row ampgrows of pentagons repeated alternately. The 24izdadf
HCsC; [8, 4] nanotube is presented in Figure 1.

Figure 1: 2—D Iattlce ofHC507 [8, 4] nanotube

Let G be a graph of a nanotubtCsC- [p, . By calculation,G has 4q vertices and 1&g
— p edges. Clearlys has two types of edges based on the degree ofertides of each
edge as follows:

E: = {uvUE(G)| de(U)=2,ds(V) =3},  Fal =4

Ez = {uv UE(G)| de(u)= do(v) = 3}, E2| = 60q— .

Therefore inG, there are two types of edges based on the temperaf the
vertices of each edge as given in Table 1.

2 3 3 3
T(u), T(v)\ uv O E(G) 4pq-2' 4pq- 3 4pg-3' 4pg- 3

Number of edge ap 6pg — 5p
Table 1. Edge partition of5

Theorem 1. The general multiplicative first temperature ind#xa nanotubddCsC; [p,
alis

20Dg - 12 4ap 6 a(6pa-5p)
Sao3) (aed - @

T (HCC, [ p. d) :[(4pq_ (4003 yrr
Proof: Let G=HCsC;[p, d. By definition, we have

TH2(G) = |‘l [T (w)+T(W]
WIEG
Thus by using Table 1, we obtain
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4ap a(6pa50
Tl (HCSC [ p q]):Lp(?— 2" 4pj— 3} (4|02— 3 4|0(31' g

20pq - 12 4ap 6 a(6pa-5p)
_[(4pq—2)(4pq- 3)} (4pq— 3) '

From Theorem 1, we establish the following results.

Corollary 1.1. The multiplicative first temperature index of anntubeHCsC-[p, g is

ety (e

Corollary 1.2. The multiplicative first hyper temperature indeéhacnumbetHHCsC; [p, q
is

20pq— 12 :|8p( 6 lepq—lop

HTIl, (HCsC; [ p. ) {(4pq_ 2)(4pa-3 | | 4pa- 3

Corollary 1.3. The multiplicative sum connectivity temperaturelér of a nanotube
HC5C7 [p! q] is

STI(HGC[ n d) :[(4pq2_0§2(_4f2_ ﬂzp "(4&6_3)3“4_?

Proof: Puta=1, 2, -2 in equation (1), we obtain the desie=ililts

Theorem 2. The general multiplicative second temperature xnofiea nanotubddCsC,
[p, d is given by
. ( [ ]) 6 4ap 3 \2d6pasy
THS (HCC,[ p, d]) = X( j : (2)
e {(4pq—2)(4pq— 3)} 4pg- 3
Proof: Let G=HCsC;[p, d. By definition, we have
TH2(G) = [T (u) T(W]".

WIE(Q
By using Table 1, we deduce

. 2 3 T 3 3 \A6pa5
Til; (HC5C7[ P, q]) :{ 3} x( :)

X X
4pg-2 4pqg- 4pg- 3 4pa-

6 4ap 3 \2d6pasy
= X| —— .
[(4pq— 2)(4pa- ?9} [ 4pa- 33

We obtain the following results by using Theorem 2.

Corollary 2.1. The multiplicative second temperature index oaaatubeHCsC;[p, ) is
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Ti, =(HCsC,[ p. q) :[(4pq_ 2)6(4pq_ 3}4" x(%\ojzwmp.

Corollary 2.2. The multiplicative second hyper temperature indeéa nanotubdiCsC,

[p. dis

Tz (HEsCr [ p. ) :[(4pq— 2)6(4pq— J" x[ﬁg}“"‘*”p.

Corollary 2.3. The multiplicative product connectivity temperaundex of a nanotube
HCsC/[p, q is

PTII(HCC,[ p d) = { (4 pa-2)(4 po- 3} X[%(4per 3}6%5‘)

Corollary 2.4. The reciprocal multiplicative product connectivigmperature index of a
nanotubeHCsC/[p,q is

RPTII(HG [ p q):{(4pq— 2)6(4pq— :JP x(ﬁgfwwl

Proof: Puta=1, 2, -2, ¥ is equation (2), we get the degiesdlts.

Theorem 3. The multiplicative atom bond connectivity temperatindex of a nanotube
HCsC/[p, q is given by

ABCTII(HGC[ p q)= [— pq—2——(4 pe (4 pe 3Tp

1 q_zp
"[5{6‘ 2(4pq- 3} ( 4pa- 3}
Proof: Let G=HGCsC;[p, d. By definition, we have
ABCTII(G) = /M
weeV TWTH
By using Table 1, we deduce
4p 6pg-5p
42 2+43 3_22 43 3+43 % 2
ABCTII(HG G [ p ¢)=| 22 ; pq3 x pq3 pq—3
4pq- 2>< 4pg- 3 4pg- 3>< 4pg 3
2p
10
[3 pg- 2—5(4pq— 2(4par 3}
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5
3pg—>
pqu

XB{G- 2(4pq- 3} ( 4pa- 3}

Theorem 4. The multiplicative geometric-arithmetic temperatundex of a nanotube
HC5C7 [p! q] is

J6(2pa-2(4pa-3 | "
pgq- pg-
GATII{ HGC, = .
Proof: Let G=HC:C;[p, d. By definition, we have

GATII(G) = 2JTWT(Y

woete T +T)

By using Table 1, we derive

2\/ > 5 3 4p 2\/ 3 5 6pa-5p
4pg-2 4pg-3 4pg- 3 4 3
GATII(HC5C7[ 0 (i): Pq pq y pg pPa-

2 , 3 3 , 3
4pq-2 4pg- 3 4pg- 3 4pg- 3
ap
_| \/6(4pa-2)(4pa- 3
10pg- 6 '

Theorem 5. The multiplicative arithmetic-temperature indexeohanotubedCsC- [p, d
is

_ 10pg- 6 ®
AGTII(HGC[ nq) = .
J6(4pa-2)(4pa- 3
Proof: Let G=HCsC/[p, d. By definition, we have

T(u)+T(V
AGTII(G) = ——
wiele 24T (W) T(V)
By using Table 1, we deduce
2 3 % 3 3 ]ePeeP
4 2+ 4 3 4 3+ 4 3
AGTII (HCSC7[ n d) _ pPg- Pg- % Pa- P9
2 3 3 3
2 X 2 X
\/4|0q—2 4pg-3 \/4|00|— 3 4pg 3

_ 10pg- 6 4P
J6(4pa-2)( 4pa- 3
Theorem 6. The general multiplicative index of a nanotut@sC-[p, q is

96



Some Multiplicative Temperature Indicestb€sC;[p, d Nanotubes

Til, (HCC, [ p. ) :K%;_ ZJa +(4p§_ Sﬂ“p x[z[ 4pz_ ?JT”HP 3)

Proof: LetHCsC;[p, d. By definition, we have
I, (G) = [T(W?+T(W?].

uwWlIE G
a a
(s (]
4pg- 3 4pg-

Thus by using Table 1, we obtain
2 ) 3 )

TH,(HC.C,| p,q)=

a( 5 7“34) [[4pq—2] +(4pq_éj}
5 a 3 a4p 3 a16Pa-5p
= + x| 2
4pg-2 4pg- 2 4pg- 3
From Theorem 6, we establish the following result.

4p 6pg-5p

Corollary 6.1. The multiplicativeF-temperature index of a nanotud€sC; [p, d is
4 9 1% 18 1°PeP
FTIl (HC:C, [ p, q]):{ + } x{( 2} .

2
(4pg-2)° (9pg-3° 4pa- 3
Proof: Puta = 2 in equation (3), we get the desired result.

3. Conclusion

In this paper, we have established the expres$avrthe multiplicative first and second
temperature indices, multiplicative first and setomyper temperature indices,
multiplicative sum and product connectivity tempera indices, multiplicative atom
bond connectivity temperature index, multiplicatigeometric-arithmetic temperature
index, multiplicative arithmetic-geometric tempenrs&t index, multiplicative F-
temperature index oHCsC-[p, g] nanotubes.
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