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1. Introduction

Let G be a finite simple connected graph with vertex
set V(G) and edge set E(G), the degree dg(u) of a
vertex u is the number of edges adjacentto u [1].
Chemical Graph theory is a branch of mathematical
chemistry which deals with the nontrivial appli-
cations of graph theory to solve molecular problems.
The Chemical Graph is used as a convenient model
for any real or abstract chemical system(reaction
scheme or molecule in chemical transform-ation),
[2,3]. There are many topological indices in chemical
graph like Wiener, Randic connecti-vity ,Harary,
Atom bond connectivity, Szeged, arithmetic -

ABSTRACT

I opological indices are a numerical parameter of a graph ,sometimes

also called as a

graph —theoretic index, is a number invariant of a chemical graph
Particular topological indices include the types of temperature and
multiplicative temperature indices such as the first and second hyper
temperature , multiplicative first and second hyper temperature and etc.
In this paper we compute the many of types for temperature indices of
TUC,Cg[p,q] nanotubes .

geometric, geometric-arithmetic indi - ces, etc. In
1988 Fajtlowicz defined the temperature of a vertex v

of a graph G as T(v)= 46 ,where n is the number

n—-dgv)

of vertices of G [4] .

Some temperature indices were studied in[5,6,7,8]
and also some new connectivity indices were- studied
in [9,10,11] in this paper some temperature indices
and some multiplicative temperature indices of
TUC,4Cg[p,q] nanotube are computed .

In the following table, we will give definitions of the
types of temperature indices of any graph G,[5,6,7,8].
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Table 1.1

Type of temperature index

Definition or formula

Multiplicative first temperature index of G

Tl (C)=Ilwer@)[T@W) + T(@)].

Multiplicative second temperature index of G

T, (C)=Iluwver [T (W) T(W)].

First hyper temperature index of G

HT(G)=Yuver)[T(W) + T(v)]?.

Second hyper temperature index of G

HT2(G)=Yuwver ) [T (W) T(w)]%.

Multiplicative first hyper temperature index of G

HT”l(G) = HquE(G)[T(u) + T(V)]Z-

Multiplicative second hyper temperature index of G

HTII, (G) = HquE(G)[T(u) T(U)]Z .

General first hyper temperature index of G

THG) = Yuver@)[T(W) + T(v)]* where a is a real
number .

General second hyper temperature index of G

T3(G) = Yuver)[T (W) T(v)]* ,where ais a real number .

General multiplicative first hyper temperature index of G

TIHE(G) = [Tuwepe)[TW) + T(¥)]* where a is a real
number .

General multiplicative second hyper temperature index of G

TI$(G) = [Twer@) [T T(v)]* ,where a is a real

number .

F- temperature index of G

FT(G) = Zwem”(")z + T(v)?]

Multiplicative F- temperature index of G

FTI(G)= [Twer@[TW? + T (v)?]

General F- temperature index of G

T, (G)=Xuver@)[T(W)* + T(v)?], where a is a real
number.

General multiplicative F-temperature index of G

Tl (G) =Iluver@)[T(W)* + T(v)¢], where a is a real
number.

Product connectivity temperature index of G

1
PTG)=Ywer@ Jrayrey -

Multiplicative product connectivity temperature index of G

1
PT”(G): nquE(G) m ’

Reciprocal product connectivity temperature index of G

RPT(G)ZZquE(G) v T(‘U)T('U) .

Multiplicative reciprocal product connectivity temperature
index of G

RPTH(G)= [Tuver(s) VTWT () .

Sum connectivity temperature index of G

1
STOC)=Ywer ) Frammrey

Multiplicative sum connectivity temperature index of G

1
STH(G)=ITwer ) Jra+rw)

Arithmetic-geometric temperature index of G

_ T(W)+T
AGT(G)_ZquE(G)#)T((?) :

Multiplicative arithmetic-geometric temperature index of G

_ T(W)+T (V)
AGTN(G)=TTuver ) rsrs -

Atom bond connectivity temperature index of G

_ T(W+TW)-2
ABCT(G)=Xwver(c) %

Multiplicative atom bond connectivity temperature index of
G

~ T(W+T(v)-2
ABCTI(G)=Tuver(q) :(Tr(vv)

Geometric- arithmetic temperature index of G

2 JTWTW)
GAT(G) = Yuver(c) —rrm

Multiplicative geometric- arithmetic temperature index of G

2 JT@WT W)

TW+TWw)
GAT“(G):HquE(G) TD+T ()

2. Main Results

We consider TUC, Cg [p, q] is an nanotubes, where p
and q are denotes number of octagons in a fixed row
and column respectively. Let G= TUC,Cg [p, q] , by
calculation G has 3pq(13 —¢q)+q(7q — q* —
16) — 24p + 12 number of edges,,see Figure 2.
1.[12].

There are seven types of edges based on the
temperature of the vertices of each edge ,see Tabel
2.1, Itis easy to see that G has 10pq + q — p vertex,
see Figure 2.1.
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Fig. 2. 1 :Nanotube TUC,Cg[3,3]
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Table 2.1. :Edge partition of G.

(dy,d,) Number of edges T(u),T(v), u vé E(G)
(255 4p 2 5
10pg+q—p—2"10pg+q—p—>5
(3,3) 2q 3 3
10pg+q—p—3"10pg+qg—p—3
(3.5) 2pq(5—q) —4(2p—1) 3 5
10pg+q—p—3"10pg+qg—p—>5
(3,6) 17pq — (16p + 3q) + q*>(1 —p) + 2 3 6
10pg+q—p—3"10pg+q—p—6
(5.5 8p — 5pq + pq? 5 5
10pg+q—p—5'10pg+qg—p—>5
(5.6) 2(5pq —pq* —2p — 2) 5 6
10pg+q—p—-5'10pg+q—p—6
(6,6) | q(6q—15—q*) +p(7q +q*>—8) +10 6 6
10pg+q—p—6"10pg+q—p—6

Theorem 2.1: The general first temperature index of
TUC,Cg[p.q] is T (TUC4Cq[p,al)

70pq+7q—7p—20 a
p [(10pq+q—p—2)(10pq+q—p—5)] 2q [10pq+q -p- 3]
+
{2pq(5-q) —4(2p -
80pq+8q—8p—30
)} LlOpq

+q-p-3)(10pq+q- p 5)
{17pq — (16p +3q) + ¢*(1 - p) +

}[ 90pq+9q—9p—36
(10pq+q—-p-3)(10pq+q—p—6)
{8p — 5pq + pq*} [W] +2(5pq — pq* —
2 — )[ 110pq+11g—-11p—60 ]a +
p (10pq+q-p—5)(10pq+q— p 6)
{q(6q — 15 - qz) +p(7q+q*>—8) +
2
}[10pq+q -p—6
Proof . By

TH(TUCCe[p.Al)= Suverruc,calpap T W + T(@)]*
Thus by using Table 2.1, we

deduce T (TUC,Cg[p.a])= 4p [ 2
]a

10pq+q—p—-2
5 a 3 3
—] +2q [

10pg+q—p-5 10pq+q— p 3

10pq+q-p-3
+{2pq(5 — q) — 42p - D} |
;]‘Z
10pq+q—-p-5
{17pq — (16p + 3q) + ¢*(1 —ap) +
6
} [10pq+q -p-3 10pq+q—p— 6] *
2
{8p — 5pq + pq*} [10pq+q g
2(5pq —pq* —2p - )[
a
6 ] +
10pq+q—p—6
{q(6qg—15-q¢*) +p(7q+q*—8) +

6 ]a

+q-p-6
| 2]

a

10pq+q—p-3

5
10pq+q-p-5

'+

10pq+q—-p->5

}[10pq+q—p—6 10pq
= 4p[
+

{2pq(5—q) —4C2p —

1)}[ 80pq+8q—8p—30
(10pg+q—-p—3)(10pq+q—p-5)

70pq+7q—7p—20
(10pq+q-p—-2)(10pq+q—p—5)

6
10pq+q-p-3

r

111

{17pq — (16p + 3q) + ¢*(1 — p) +

}[ 90pq+9q—9p—36
(10pq+q—-p-3)(10pq+q—p—6)

2 _
{8p — 5pq +pq }[10pq+q e 5] +2(5pq — pq*

2p— )[ 110pq+11q—11p—60 ]‘1 +
(10pq+q—-p—5)(10pq+q- 17 6)

{a(6g —15-¢*) +p(7q +q° ~8) +
2

}[10pq+q -p— 6]

We can obtain the first hyper temperature index of

TUC,Cg[p,q] when a =2

Corollary 2.1.1: The sum connectivity temperature

index of TUC,Cg[p,q] is ST(TUC,Cg[p,q])=

4p \/(10pq+q—p—2)(10pq+q—p—5)

70pq+7q—-7p—20
2q 10pqi:—p—3_+
{2pq(5—q) —4(2p -
1)} (10pq+q—p-3)(10pq+q—-p-5)
80pq+8q—8p—30
{17pq — (16p +3q) + ¢*(1 —p) +
2} J(10pq+q—p—3)(10pq+q—p—6)+
90pq+9q—9p-36

—p-5
{8p — 5pq +pq?} PP +2(5pq — pa? -

2p —2) (10pq+q—p—5)(10pq+q—p—6)+
p 110pq+11g—11p—60

{a(6g —15-¢*) +p(7q+q* - 8) +

10pq+q—p—6
10} — 0
Proof: Directly from Theorem 2.1 when a = —1/2.
Theorem 2. 3:The general second temperature index
of TUC,Cg[p.q] is T5H(TUC,Cg[p,q])=

_l_

+

10 a 3 2a
4p [(10pq+q—p—2)(10pq+q—p—S)] *2q [10pq+q—p—3]
+
{2pq(5—-q) —4(2p — .
15
+
)} [(lopq+q -p-3)(10pq+q-p 5)]

{17pq — (16p +39) + ¢*(1 —p) +
18 ] +
3)(10pq+q-p—6)

2} [ (10pq+q—-p-
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5 2a 2
—wwq_p_s] +2(5pq — pq*” —

(8p — 5pq + pq?} |
30 a
- +
2r=2) [(lﬂpq+q—p—5)(10pq+q—p—6)]
{q(6qg —15—-q*) +p(7q + q¢* - 8) +

6 2a
10} [10pq+q—p—6]
Proof . By
T(TUC,LCg[p, qD)= ZquE(TUC4Cg[p,q])[T(u) T(U)]a
and by using table 2.1, we obtain general second
temperature index of TUC,Cs[p, q].
We can find the second hyper temperature index of
TUC,Cg[p,q] from general second temperature index

by take a=2

Corollary 2.3.1. The product connectivity
temperature index of TUC,Cg[p,q] is
PT(TUC,Cs[p,a])=

4p (10pq+q—p—21);10pq+q—p—5)+2q 10pq+;1—p—3+

{2pq(5-q) —4(2p —
(10 -p-3)(10 -p-5
1)} pq+q-p 1; pq+q-p )+

{17pq — (16p +3q) + ¢*(1 —p) +
2}\/(10pq+q-p-3)(1ﬂpq+q—p—6) +

18
{8p — 5pq + pq?} +2(5pq — pq* — 2p —

2) (10pq+q—p—5)(10pq+q—p—6)+
30
{q(6qg —15-q¢*) +p(7q +q* - 8) +
10} 10pq+q—p—-6
6
Also we can find the reciprocal product connectivity

temperature index of TUC,Cg[p,q] from gen- eral
second temperature index by take a=1/2.
Theorem 2.5:The arithmetic-geometric temperature
index of TUC,Cg[p,qlis AGT (TUC,Cg[p,q]) =
(70pq+7q—710—20)J10(10pq+q—p—2)(10pq+q—p—S)+
5(10pq+q-p—2)(10pq+q—p-5)

10pq+q-p-5
5

2q +

2pq(5 - q@) —

4(2p —

1} (20pq+2q—2p—-7.5){/15(10pq+q—p—3)(10pq+q—p—5) +

7.5(10pq+q—p-3)(10pq+q—p-5)

{17pq — (16p +3q) + ¢*(1 —p) +

2) 3(10pq+q—p—4)y/2(10pq+q—p—3)(10pq+q—p—6)
4(10pq+q—p-3)(10pq+q—p—6)

+8p — 5pq + pq*+2(5pq — pq* — 2p — 2)

(110pq+11q—11p—60),/30(10pq+q—p—5)(10pq+q—p—6) +
60(10pq+q—p—5)(10pq+q—p—6)

{q(6q — 15— q*) + p(7q + q* — 8) + 10}

Proof . By

_ T(W+T(v)
AGT(TUC,Cs[p,a)=2wver(Tuc,csp.an Zx/l;T% and

Table 2.1, we deduce AGT(TUC,Cg[p,ql)=
2 5

10pq+q—p—2_ 10pq+q—p-5
4p 2 \/ 2 5

T0pq+q—p—2 \10pq+q—p-5
3 3

+2q 10pg+g—p—3 10pg+g—p=3 .

3 3
Jlopq+q—p—3xlopq+q—p—3

TJPS

{2pq(5 — q) — 4(2p - D} (Topre-p3

5
10pq+q—p—3"10pq+q—p-5

+
{17pq — (16p +3¢) + *1-p)+

10pq+q—p—-3 10pq+q—-p—6
2} —1lopatap Pa+q-p
[ 3 6
\ 10pq+q-p-3" 10pq+q—p—6
5

5

+8p — 5pq + pq?) —EEEEE IS | 9 (5pq —

[ 5 «
\10pq+q-p-5" 10pq+q-p-5
5 6

pq* —2p —2) W W +
\10pq+q-p-5" 10pq+q-p-6
{q(6q —15-¢") +p(7q +q* —8) +
10} 10’pq+q—:—6+10pq+q;p—6 L ale ‘_\_S\
2 \10pa+a-p=6 Topara-p—s
_ (70pq+7q-7p-20)/10(10pq+q-p-2)(10pq+q—p-5)
- 5(10pq+q—p-2)(10pq+q—p->5)

+

2q +

{2pq(5—q) -

4(2p —

1)} (20pq+2q-2p-7.5){/15(10pq+q—p—3)(10pq+q—p—5) +

7.5(10pq+q-p—3)(10pq+q—p-5)

{17pq — (16p +3q) + ¢*(1 —p) +

2) 3(10pq+q—p—4)y/2(10pq+q—p—3)(10pq+q—p—6) +
4(10pq+q—p-3)(10pq+q—p-6)

8p — 5pq + pq*+2(5pq — pq® — 2p — 2)

(110pq+11q—11p—60)\/30(10pq+q—p—5)(10pq+q—p—6) "
60(10pq+q—p—5)(10pq+q—p—6)

{q(6g —15—q*) +p(7q + q* — 8) + 10} .

Theorem 2.7:The general temperature index of

TUC,Cg[p,q] is given by To(TUC,Cs[p,a])=

4p ()% +

10pq+q—p-2
(m)a)ﬂq (Z(W)a) +
{2pa(5 — ) ~ 4(2p ~ DN +
Gorram)™

10pq+q—p-3 10pq+q—p—6

2 5 “
{8p — 5pq + pg*} (2 (m) &

2(5pq —pq® — 20 - 2){(

6 a
(10pq+q—p—6) >+
{q(6q — 15 - g*) +p(7q+q*—-8) +
10}<2(m)a>
Proof . By

Ta(TUC,Ce[p.al)= Xuver(ruc,csp.ap[T(W* +
T(v)?]

and using Table 2.1, we obtain the general
temperature index of TUC,Cg[p,q].

We can find The F-temperature index of
TUC,Cg[p,q]from the general temperature index by
taking a=2

Theorem 2.9:The geometric- arithmetic temperature
index of TUC,Cg[p,q] is

GAT (TUC,Cq[p,a])

5
. —
10pq+q-p-5
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-4 2 /10(10pg+q—p—2)(10pq+q—p—5)
p 70pq+7q—7p—20
+2q + {2pq(5 —q) —

_ 1y ¥15(10pq+q-p-3)(10pq+q—p-5)
4(2p 1)} 40pq+4q—4p—15 *
{17pq — (16p +3q) + ¢*(1 —p) + 2}

2 /2(10pq+q—p—3)(10pq+q—p—6)
30pq+3q-3p—-12
+8p — 5pq + pq®+2(5pq — pq® — 2p —
2) 2 J30(10pq+q—p—5)(10pq+q—p—6)+
110pq+11q—11p—60

q(6q —15—q?) +p(7qg + q*> —8) + 10 .
Proof . By
_ 2 JTWT®)
GAT(TUC,Cg[p,al)=Xuver ruc,csp.al) TwTw)
and using Table 2.1 we deduce
it

2 )
10pq+q—p-2/*10pq+q—p->5 n
(10pq+q—p—2
P
10pq+q—p-3

)
3 )+

10pq+q—p-5
10pq+q—p-3

2
GAT(TUC,Cq[p,a])= 4p

2 Jc
(oparasa)*(

{2pq(5—q) —
Topgrq—p=3C

2 J(
4’(2p - 1)} 3 5
(10pq+q—p—3)+(10pq+q—p—5)
{17pq — (16p + 3q) + ¢*(1 —p) +
2} : ‘/(mqul—p-3)(10pq+6q—p—6)
( 3

10pq+q—p—3)+( : )

10pq+q—p—6.
5
(8p — 5pq + g g

3
Topqrq—p—3"

2q

3 5

10pq+q—p->5

)
+

+

S

+q-p-5°

(10pq+521—p—5)+(10pq+5q_p_5) I
2 [ ) S
2(5pq — qu —2p—2) (\/ 10151q+q z;:( 10pq6+q P )s
10pq+q-p-5/ " \10pg+q-p—6

+a(6q-15-¢*) +p(7Tq +q* - 8) +
6 6
oo )

+q-p—6”"10pq+q—p—6
6

(10pq+q—p—6)+(10pq+6q—p—6)
= 4p2 J/10(10pq+q—p—2)(10pq+q—p-5)

p 70pq+7q—-7p—20
+2q + {2pq(5 —q) —

_ 1y, ¥Y15(10pg+q-p-3)(10pg+q—p-5)
4(2p 1)} 40pq+4q—4p—15 *
{17pq — (16p +3q) + ¢*(1 —p) + 2}

2 /2(10pg+q—-p—3)(10pq+q—p—6)
30pq+3q—-3p—-12
+8p — 5pq + pq®+2(5pq — pq® — 2p —
2)2 \/30(10pq+q—p—5)(10pq+q—p—6) ,
110pq+11q—11p—60 '

q(6q —15—qg?) +p(7g + q> —8) + 10

2
10}

Theorem 2.11: The atom bond connectivity
temperature index of  TUC,Cg[p,q] is ABCT
(TUC,Ce[p.al)

:4p\/70pq+7q—7p—20—2{(10plqo+q—p—z)(lopq+q—p—5)}+

2q \/{6—2(10pq+q—p;3)}(10pq+q—p—3) +
2pq(5—q@) —
4(2p —

1)}J80Pq+8q—8p—30—2{(10Pq+q—p—3)(10pq+q—p—5)} +
15

113
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{17pq — (16p +3q) + ¢*(1 —p) +
2}\/90pq+9q—9p—36—2{(10pq+q—p—3)(10pq+q—p—6)} +

18
{8p — 5pq + pq*}
J(10-2(10pg+q-p-5)}(10pa+q-p-5)

5
2(5pq — pq* — 2p —
2)\/110pq+11q—11p—60—2{(1(;zq+q—p—5)(10pq+q—p—6)} +
{q(6g —15-q*) +p(7q +q* - 8) +

10} J{l2—2(10pq+q—p6—6)}(10pq+q—p—6) .

Proof : By

TW+T(w)-2
ABCT(TUC.CelpP.aD)=Luverruc,cslp.ap \/%7
, and

using Table 2.1 we deduce ABCT(TUC,Cg[p,q])=

2 5
4p (10pq+q—p—2)+(10pq+q—p—5)'2
2 5
Gopara—p-2"Gopara—p-s
3 3
=3t —— )—2
+2q (10pq+q 3p 3) (10pq+g p-3 +{2pq(5 _ q) _
(10pq+q—p—3)(10pq+q—p—3
3 5
10pq+q—p—3)+(10pq+q )_2

—p-5
5

4_

3

(
4Q2p — 1
( 14 )} J (10pq+q_p—3 )(10Pq+q—p—5)
{17pq — (16p + 3q) + C[2(1 —p) +

2} (10pq+321—3p—3)+(10pq+6g—p—6)_2
Gopgra—p-3" )
{80 — 5pq + pq*} \/ “;”‘”"‘5”‘5
10pq+q—-p—>5
2(5pq —pq* —2p - 2)
(10pq+r:]—p—5)+(10pq+6q—p—6)_2
5 6
(10pq+q—p—5)(10pq+q—p—6)
{q(6q —15-q*) +p(7q + q* — 8) +
10}\/(10pq+6q—6p—6)+(10pq+6z—p—6)_2
€

)( )
— 4p\/70pq+7q—7p—20—2{(10pq+q—p—2)(10pq+q—p—5)}_l_

+

10pq+q-p—6

5 5

)+(10pq+q—p—5
5

)(

)-2

10pq+q—p—5)

+

+

10pq+q—-p—6’ 10pq+q-p—6

10
2q J{6—2(10pq+q—p-3)}(10pg+q—p-3) +

{2pq(5 —q) -
4(2p —
1} 80pq+8q—8p—30—2{(10pq+q—p—3)(10pq+q—p—5)}+

15
{17pq — (16p +3q) + ¢*(1 —p) +
2} 90pq+9q—910—36—2{(10p1r18+q—p—3)(10pq+q—p—6)}+

J{10-2(10pg+q-p-5)}(10pa+q-p-5)
5

{8p — 5pq + pq*}
2(5pq —pq® — 2p —
2)\/110pq+11q—11p—60—2{(1

0pq+q—p—5)(10pq+q—p—6)}+
30
{q(6q —15—-q*) +p(7q + q* — 8) +
10} J{12-2(10pq+q—p-6)}(10pg+q—p—6)
- .
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Theorem 2.2 The general multiplicative first
temperature index of TUC,Cg[p,q] is

a _ 70pq+7q—7p-20 4ap
TIIF (TUCCelp.al)= [(10pq+q—p—2)(10pq+q—p—S)
x[ 6 ]Zaq

10pq+q—p-3

[ 80pq+8q—8p—30
(10pq+q-p—-3)(10pq+q—p—5)
]a{17pq—(16p+3q)+q2(1—p)+2}

]a{2pq(5—q)—4(2p—1)} y

[ 90pq+9q—9p—36
(10pq+q—p-3)(10pq+q—p—6)
[ 10 ]a{Bp—Spq+pq2}
X —

10pq+q-p-5

[ 110pq+11q—11p—60

(10pq+q—p—-5)(10pq+q—p—6)
]a{q(6q—15—q2)+p(7q+q2—8)+10}

]a{Z(Spq—qu—Zp—Z)} y

[ 12
10pg+q-p-6
proof : The proof direct from

TIHF(TUC4Celp,al)= [Tuverruc,csp,anT W) +
T(v)]*
and Theorem 2.1
The multiplicative first temperature and first
multiplicative hyper temperature indices are obtain
from general multiplicative first temperature index
by take a=1,2 respectively .

Corollary 2.2.1: The multiplicative sum connectivity
temperature index of TUC,Cg[p,q] is

—p— o 2p
STII(TUC,Cs[p,a])= [<1°vq+q p—2)(10pa+q-p-5)

70pq+7q—7p—20

1 —p-3149

x[ 0pg+q—p 3] %
6

2pq(5-q)—4(2p-1)
[\[(10pq+q—p—3)(10pq+q—p—5)

X

80pgq+8gq—8p—30

17pq—(16p+3q)+q%(1-p)+2

(10pq+q-p-3)(10pq+q—p—6)
90pq+9q—9p—-36

— , 8p—5pq+pq?

+ —_—1) —

x[ ’ pa+q-p ] %
10

2(5pq-pq*-2p-2)
(10pq+q—p—-5)(10pq+q—p—6)
110pq+11q—11p—60

q(6g-15-q2)+p(7q+q?—8)+10
10pq+q—p—6
X _— .
12

Proof From Theorem 2.2 , we can prove directly
when a=-1/2.
Theorem 2.4 The general multiplicative second
temperature index of TUC,Cg[p,q] is
TIIZ(TUC,C = = i

2 (TUCCelp.a])= [(10pq+q—p—2)(10pq+q—p—5)]

3 4aq

x[—] x

10pq+q—p-3

[(10pq+q -p- 3)(10pq+q p—5)

]a{2pq(5—q)—4(2p—1)}
X

a{17pq—(16p+3q)+q*(1-p)+2}
[(10pq+q -p- 3)(10pq+q p- 6)]
X

[ ]Za{Sp—Spq+pq2}
10pg+q-p-5

]Za(SPq—pqz—Zp—Z)
X

30
[(10pq+q -p-5)(10pq+q—p—6)
]Za{q(sq—ls—q2)+p(7q+q2—8)+10}

[ 6
10pq+q-p-6
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Proof : From TI15(TUC,Cg[p, q])
= Tlwerruc,cep,aplT @) T(w)]%and Theorem 2.3
,we have general multiplicative second temperature
index of TUC,4Cg[p,q]
Also , the multiplicative  second
multiplicative second hyper temperature,
multiplicative product connectivity temperature and
reciprocal multiplicative product connectivity
temperature index by take a=1,2,-1/2,1/2
Theorem 2.6: The multiplicative
geometric temperature index of
TUC,Cg[p.q] is AGTH(TUC,Cg[p,a])
_ [(70pq+7q—7p—20)«/10(10pq+q—p—2)(10pq+q—p—5) s
N 5(10pq+q—p—2)(10pq+q—p-5)

2pq(5-q)-4(2p-1)
X

temperature,

arithmetic-

(20pq+2q—2p—7-5)J15(10pq+q—p—3)(10pq+q—p—5)]
7.5(10pq+q—p—3)(10pq+q—p—5)
[3(10pq+q—p—4)J2(10pq+q—p—3)(10pq+q—p—6)]
4(10pg+q-p-3)(10pq+q—p—6)
x (110pq+11q—11p—60),/30(10pq+q—p—5)(10pq+q—p—6)
60(10pq+q—p—5)(10pq+q—p—6)

17pq—(16p+3q)+q*(1-p)+2

2(5pq-pq*-2p-2)

Proof : From

AGTI(TUC,Colp a)=TTwvesruc,cuipan; Jrasres  and
Theorem 2.5 we find the multiplicative  arithmetic-
geometric temperature index of TUC,Cg[p, q]

Theorem 2.8:The general multiplicative temperature
index of TUC,4Cg[p,q] is given

_ 2 a
by TIL(TUC,Colp.a]) = |Gy +
] x| x
10pq+q—-p-5 10pq+q—-p-3
3 5 2pq(5-q)—4(2p-1)
(o) * G
10pg+q-p-3 10pg+q-p—5
X
3 a
[(10pq+q—p—3) +
17pq—(16p+3q)+q%(1-p)+2
)
10pq+q—-p—6
5 L]EP-sPatpa? 5 a
[ (10pq+q—p—5) ] X [(1OPQ+q—p—5) +
6 “ 2(5pq-pq*-2p-2)
(10pq+q—p—6) ]
6 .19(6a-15-a*)+p(7a+q>-8)+10
[ (10pq+q—p—6 ]
Proof. From

T“a(TUCths[pr]): HquE(TUC4Cg[p,q])[T(u)a +
T(v)*] ,and Theorem 2.7 we obtain the general
multiplicative temperature index of TUC,Cg[p,q].

We can obtaind the multiplicative F-temperature
index of TUC,Cg[p,q] from Theorem 2.8 by take a=2.
Theorem 2.10: The multiplicative geometric-
arithmetic temperature index of

TUC,Cg[p.q] is GATH(TUC,Cg[p,q])

_ [2 J/10(10pq+q—p-2)(10pq+q—p-5)

X
70pq+7q—-7p—20

2pq(5-q)—4(2p-1)
X

J/15(10pq+q—-p—3)(10pq+q—p-5)
40pq+4q—4p—15

17pq—(16p+3q)+q%(1-p)+2
[ 2 /2(10pq+q—p—3)(10pq+q—p—6) ] PATLIePTRITATEP

30pq+3q—-3p—-12
X
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2(5pq—-pq?-2p-2
2 /30(10pq+q—p-5)(10pq+q—p—6) (5pqa-pq”-2p-2)

110pq+11q—11p—60

Proof . By

2 JTWT
GATH(TUC,Colp.A)=Tluver ruc,calpad i srios>

and
Table 2.1 we deduce

2
GATII(TUC,Cg[p,a])=

2 5 4p
J(10pq+q—p—2)(10pq+q—p—5)
(orra=)* Goprra=rs)
10pq+q-p-2/  \10pq+q—p-5

2q

3 3
2 \/(wpq+q—p—3)(10pq+q—p—3

)

X X

3 3
(10pq+q—p—3) (10pq+q—p—3)

2 [ o)

10pqg+q—p-3”~ “10pq+q—p-5

3
o
10pq+q-p-3 10pq+q-p

X

rpq(S—q)—zt(Zp—l)

3
2 \/(10pq+q—p—3)(10pq+q—p—6) %

\17pq—(16p+3q)+q2(1—p)+2

3 6
(10pq+q—p—3) (10pq+q—p—6)

18p—-5pq+pq>

5 5
z \/(10pq+q—p—5)(10pq+q—p—5)

X

(10pq+5q—p—5)+(10pq+5q—p—5)

12(5pq-pa?-2p-2)
2 | Gorae e

10pq+q—p-5’"10pq+q—p—6 x

(10pq+5:1—p—5)+(10pq+6q—p—6)

6
2 \/(10pq+q—p—s)(10pq+q—p—6)

\q(6q15q2)+p(7q+q28)+10

6 6
(10pq+q—p—6)+(10pq+q—p—6)

14
_ |2 J10(opg+q—p-2)(10pg+q—p-5) P
70pq+7q—-7p—20
12pq(5—q)—4(2p—1)
X

x J15(10pq+q—p—3)(10pq+q—p-5)
40pq+4q—4p—-15

[ 2 \/2(10pg+q-p-3)(10pq+q—p—6)

17pq—(16p+3q)+q*(1-p)+2
30pq+3q—3p—12 ]

X
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