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Abstract. In Chemical Science, the connectivity indices ageduin the analysis of drug
molecular structures which are helpful for chemisalentists, medical scientists and
pharmaceutical scientists to find out the cheméeal biological characteristics of drugs.
In this study, we introduce the first and secondédnytemperature indices, sum
connectivity temperature index, product connegtiviemperature index, reciprocal
product connectivity temperature index, generat find second temperature indices, F-
temperature index, general temperature index ofoéecular graph. Furthermore, we
determine these newly defined temperature indiceld€sC- [p, g] nanotubes.
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1. Introduction

In this paper, we consider only finite, simple, geated graphs. Léb be such a graph
with vertex set(G) and edge sdéf(G). The degreels(v) of a vertexv is the number of
vertices adjacent to v. For undefined conceptsnanations, we refer [1].

A molecular graph is a graph whose vertices cpmed to the atoms and the
edges to the bonds. Studying molecular graphsdsnatant focus in Chemical Graph
Theory; an effort to better understand molecutarcture. Several graph indices have
found some applications in Chemistry, especiall@BPR/QSAR study [2, 3, 4].

In [5], Fajtlowicz defined the temperature of ategv of a graphG as

dg (v)
n-dg (v)’
wheren is the number of vertices &
Motivated by the work on degree based topologiodices, we define some

temperature indices as follows:
We introduce first and second hyper temperatutie@s of a grapls, defined as

HT,(G)= > [T () +T W), HT, (G)= > [TWTW)~

wE(G) wlE(G)

T(v)=
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We introduce the sum connectivity temperature xndea graphG and it is
defined as

ST(G) = !

uvD;(G)\/T(U) +T(v)

We propose the product connectivity temperatulexrof a grapl®, defined as

1
PT(G)= _—
uvD;(G) AT (U)T (V)
The reciprocal product connectivity temperatudeinof a grapl® is defined as
RPT(G)= Y VT(u)T(v).
wUE(G)
The arithmetic-geometric temperature index ofapbfG is defined as

T(u)+T(v)

Wit 2T ()T (V)

The general first and second temperature indicesgpéph are defined as
T2 (G)= Y [TW+TW], 17(6)= Y [TWTM],
wiE(G) wiE(G)
wherea is a real number.
We introduce the following temperatindices as follows:
TheF-temperature index of a graghis defined as

FT(G)= ¥ [T +T(Ww)’]

wE(G)
The general temperature index of a gr&ak defined as
T,6)= Y [TW+TW*].
wE(G)
Recently, some new temperature indices were studi§s, 7, 8] and also some
new connectivity indices were studied, for exampid, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22,23, 24,25,26,27,28]. In thisgpagome newly defined temperature
indices ofHCsC-[p, q] nanotubes are computed.

AGT(G) =

2. Resultsfor HCsC,[p, g] hanotubes

We consideHCsC, [p, g] nhanotubes in whiclp is the number of heptagons in the first
row andg rows of pentagons repeated alternately. THe Btice of HCsC;[8, 4]
nanotube is shown in Figure 1.

Figurel: 2-D lattice ofHCsC; [8, 4] hanotube
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Let G be a graph of a nanotulbtCsC;[p, q]. By calculation,G has 4q vertices
and §q — p edges. InG, there are two types of edges based on the temperat the
vertices of each edge as given in Table 1.

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

Number of edge 4ap 6pg — 5p
Table 1. Edge partition o

Theorem 1. The general first temperature index of a nanoteC/[p, q] is
T2 (HCC,[p.q]) = 4p{ 20pq - 12 T +(6pg - 5p)(Lja (1)
(4pg-2)(4pa-3 4pq- 3
Proof: Let G = HCsC;[p, g]. By definition, we have
2 (G)= Y [TW+TW]

wiE(G)
Thus by using Table 1, we deduce

a _ 2 3 )\ 3 3 \?
T2 (HCC,[p.a]) = 4p 4pq—2+4pq—3 +(6pg - 5p) o N -

=48] a3 (0 )

From Theorem 1, we deduce the following results.

6 a
4pq — 3) '
Corollary 1.1. The first hyper temperature index of a nanotdkeC-[p, q] is

HT, (HCC,[p.d]) = 4p{(4pq2—02?(_4;§_ 3}2 +(6pg - 5p)(

6 jz
4pq - 3
Corollary 1.2. The sum connectivity temperature index of a nametdCsC- [p, q] is

ST (HC,C, [ p.q]) = 4p|:(4pq2_02;](_4 ;s_ 3)}'2 +(6pa - SP)( 4pq6— 3)‘2

Proof: Puta = 2, - % in equation (1), we obtain the desiresiits.

Theorem 2. The general second temperature index of a nanbt@eE, [p, q] is

6 a 3 2a
T3 (HC.C,| p,q :4p{ } +(6pg— 5p (—J 4]
#rescrlpal) =48] =g (apa-3) " a3

Proof: Let G =HGCsC;[p, q]. By definition, we have

T2(G)= Y [TWTW].
wE(G)
Thus by using Table 1, we derive
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2 3 ) 3 3 )
TZ&I(HCSQ['O'QD:4p(4|oq—2x 4pq—3J +(6pq_5p)(4pq— 3 40- ;

:4p[(4pq - 2)6(4pq - 3)T *+(6pa- Sp)(mi—?f '

We establish the following results from Theorem 2.

Corollary 2.1. The second hyper temperature index of a nandd@€- [p, d] is

T (HoCo [ p.al) = 4'{(4&1 - 2)6(4pq - J ik Sp)( 4pq3— T '

Corollary 2.2. The product connectivity temperature index of aatabeHCsC-[p,q] is
4 1
PT(HCC: [pal) == p(4pa-2)(4pa- 3 +(&a- D)( 4a- 3

Corollary 2.3. The reciprocal product connectivity temperaturdex of a nanotube
HCsC:[p, ] is

4/6p , 3(6pq - 5p)
J(4pa-2)(4pa-3  4pa-3
Proof: Puta =2, - %, % in equation (2), we get therddsesults.

RPT (HC;C, [ p.q]) =

Theorem 3. The arithmetic-geometric temperature index of aotabeHCsC; [p, q] is
given by

2p(20pg-1
AGT (HC,C,[ p.q]) = P(20pq - 19
J6(4pa-2)(4pa- 3
Proof: Let G =HCsC;[p, q]. By definition, we have

AGT(G)= Y TW)+T(v) .

wiEG) 24/ T (U)T (v)
Thus by using Table 1, we deduce

AGT(HCE,C7[|o,q])=4I0K4|Oqz_2+ 4pq3— 3}{2\/ 4pq2— 2 40q3- 3H

3 3 3 3
+(6pg-5 + +2 X
(6pa p)K4pq—3 4pq—3J \/4pq—3 @q—SJ

__ 2p(20@-13
Jolapa-2 (a3 P

+6pg-5p.

Theorem 4. The general temperature index of a nanotd@eC; [p, q] is given by
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2 Y 3 ) 3 )
T,(HCC,|p,q|)=4 + +2(6pqg - 3
2 (HCsC7 [ p.d]) p{(4pq—2j [4Pq—3” (6pq 5p)(4pq_3j 3)
Proof: Let G = HCsC,[p, q]. By definition, we have

T,6)= 3 [TW+Tw?]
wiE(G)
Hence by using Table 1, we derive

R e R e
om0} e |

:4{[4;_ ZT +( 4p§— 3ﬂ *2(6pa- SD)[ 4pq3— ?I'

We obtain the following result from Theorem 4.

Corollary 4.1. The F-temperature index of a nanotit@&C;[p, d] is
108 16 54
FT(HCsC,[p.a]) = pa 2+p{ == 2]
(4pa-3) (4pa-2° (4pa-3
Proof: Puta = 2 in equation (3), we get the desired result.

5. Conclusion

In this study, the expressions for the first andosd hyper temperature indices, sum
connectivity temperature index, product connegtii¢mperature index, arithmetic-
geometric temperature indestemperature index, general first and second tesmtyer
indices ofHCsC, [p,q] nanotubes have been computed.
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