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ABSTRACT 

Topological 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 

TUC4C8[p,q] nanotubes . 

 

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   adjacent to  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 - 

geometric, geometric-arithmetic indi - ces, etc. In 

1988 Fajtlowicz defined the temperature of a vertex v 

of a graph G as T(v)= 
𝑑𝐺(𝑣)

𝑛−𝑑𝐺(𝑣)
 ,where n is the number 

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 

TUC4C8[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 TII1 (G)=∏ [𝑇(𝑢) + 𝑇(𝑣)]𝑢𝑣∈𝐸(𝐺) . 

Multiplicative second  temperature  index of G TII2 (G)=∏ [𝑇(𝑢) 𝑇(𝑣)]𝑢𝑣∈𝐸(𝐺) . 

First hyper temperature index  of G HT1(G)=∑ [𝑇(𝑢) + 𝑇(𝑣)]²𝑢𝑣∈𝐸(𝐺) . 

Second hyper temperature  index of G HT2(G)=∑ [𝑇(𝑢) 𝑇(𝑣)]²𝑢𝑣∈𝐸(𝐺) . 

Multiplicative first hyper temperature index  of G 𝐻𝑇𝐼𝐼1(𝐺) = ∏ [𝑇(𝑢) + 𝑇(𝑣)]2
𝑢𝑣∈𝐸(𝐺) . 

Multiplicative second hyper temperature index  of G 𝐻𝑇𝐼𝐼2(𝐺) = ∏ [𝑇(𝑢) 𝑇(𝑣)]2
𝑢𝑣∈𝐸(𝐺)  . 

General first hyper temperature index  of G 𝑇1
𝑎(𝐺) = ∑ [𝑇(𝑢) + 𝑇(𝑣)]𝑎

𝑢𝑣∈𝐸(𝐺)  ,where a is a real 

number . 

General second hyper temperature index  of G 𝑇2
𝑎(𝐺) = ∑ [𝑇(𝑢) 𝑇(𝑣)]𝑎

𝑢𝑣∈𝐸(𝐺)  ,where a is a real number . 

General multiplicative first hyper temperature index  of G 𝑇𝐼𝐼1
𝑎(𝐺) = ∏ [𝑇(𝑢) + 𝑇(𝑣)]𝑎

𝑢𝑣∈𝐸(𝐺)  ,where a is a real 

number . 

General multiplicative second  hyper temperature index  of G 𝑇𝐼𝐼2
𝑎(𝐺) = ∏ [𝑇(𝑢) 𝑇(𝑣)]𝑎

𝑢𝑣∈𝐸(𝐺)  ,where a is a  real 

number . 

F- temperature index  of G 𝐹𝑇(𝐺) = ∑ [𝑇(𝑢)2 + 𝑇(𝑣)2]
𝑢𝑣∈𝐸(𝐺)

 

Multiplicative F- temperature index  of G FTII(G)= ∏ [𝑇(𝑢)2 + 𝑇(𝑣)2]𝑢𝑣∈𝐸(𝐺)     . 

General F- temperature index  of G 𝑇𝑎 (𝐺)= ∑ [𝑇(𝑢)𝑎 + 𝑇(𝑣)𝑎]𝑢𝑣∈𝐸(𝐺) , where a is a real 

number. 

General multiplicative F-temperature index of G 𝑇𝐼𝐼𝑎 (𝐺) =∏ [𝑇(𝑢)𝑎 + 𝑇(𝑣)𝑎]𝑢𝑣∈𝐸(𝐺) , where a is a real 

number. 

Product connectivity temperature index  of G PT(G)= ∑
1

√𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)   . 

Multiplicative product connectivity temperature index  of G PTII(G)= ∏
1

√𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)  . 

Reciprocal product connectivity temperature index  of G RPT(G)=∑ √𝑇(𝑣)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)  . 

Multiplicative reciprocal product connectivity temperature 

index  of G 
RPTII(G)= ∏ √𝑇(𝑣)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)  . 

Sum connectivity temperature index  of G ST(G)=∑
1

√𝑇(𝑢)+𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)    . 

Multiplicative sum connectivity temperature index  of G STII(G)=∏
1

√𝑇(𝑢)+𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)  

Arithmetic-geometric temperature index  of G AGT(G)=∑
𝑇(𝑢)+𝑇(𝑣)

2√𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)   . 

Multiplicative arithmetic-geometric temperature index  of G AGTII(G)=∏
𝑇(𝑢)+𝑇(𝑣)

2    √𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)    . 

Atom bond connectivity temperature index  of G 
ABCT(G)=∑ √

𝑇(𝑢)+𝑇(𝑣)−2

𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)  . 

Multiplicative atom bond connectivity temperature index  of 

G ABCTII(G)=∏ √
𝑇(𝑢)+𝑇(𝑣)−2

𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)     . 

Geometric- arithmetic temperature index  of G 
𝐺𝐴𝑇(𝐺) = ∑

2   √𝑇(𝑢)𝑇(𝑣)

𝑇(𝑢)+𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)  . 

Multiplicative geometric- arithmetic temperature index  of G 
GATII(G)=∏

 2    √𝑇(𝑢)𝑇(𝑣)

𝑇(𝑢)+𝑇(𝑣)𝑢𝑣∈𝐸(𝐺)   . 

 

2. Main Results 
We consider TUC4 C8 [p, q] is an nanotubes,  where p 

and q are denotes number of octagons in a fixed row 

and column respectively.  Let G= TUC4 C8 [p, q] , by 

calculation G has 3𝑝𝑞(13 − 𝑞) + 𝑞(7𝑞 − 𝑞2 −
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 , It is easy to see that G has 10𝑝𝑞 + 𝑞 − 𝑝 vertex, 

see Figure 2.1. 

 

 
Fig. 2. 1 :Nanotube TUC4C8[3,3] 
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Table 2.1. :Edge partition of G. 
(du,dv) Number of edges T(u),T(v), u v∈ 𝐸(𝐺) 

(2,5) 4𝑝 2

10𝑝𝑞 + 𝑞 − 𝑝 − 2
,

5

10𝑝𝑞 + 𝑞 − 𝑝 − 5
 

(3,3) 2𝑞 3

10𝑝𝑞 + 𝑞 − 𝑝 − 3
,

3

10𝑝𝑞 + 𝑞 − 𝑝 − 3
 

(3,5) 2𝑝𝑞(5 − 𝑞) − 4(2𝑝 − 1) 3

10𝑝𝑞 + 𝑞 − 𝑝 − 3
,

5

10𝑝𝑞 + 𝑞 − 𝑝 − 5
 

(3,6) 17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) + 2 3

10𝑝𝑞 + 𝑞 − 𝑝 − 3
,

6

10𝑝𝑞 + 𝑞 − 𝑝 − 6
 

(5,5) 8𝑝 − 5𝑝𝑞 + 𝑝𝑞2 5

10𝑝𝑞 + 𝑞 − 𝑝 − 5
,

5

10𝑝𝑞 + 𝑞 − 𝑝 − 5
 

(5,6) 2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 − 2) 5

10𝑝𝑞 + 𝑞 − 𝑝 − 5
,

6

10𝑝𝑞 + 𝑞 − 𝑝 − 6
 

(6,6) 𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) + 10 

 

6

10𝑝𝑞 + 𝑞 − 𝑝 − 6
,

6

10𝑝𝑞 + 𝑞 − 𝑝 − 6
 

 

Theorem 2.1: The general first temperature index of 

TUC4C8[p,q] is 𝑇1
𝑎 (TUC4C8[p,q]) 

= 4𝑝 [
70𝑝𝑞+7𝑞−7𝑝−20

(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎

 +2𝑞 [
6

10𝑝𝑞+𝑞−𝑝−3
]

𝑎

  

+ 

{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 −

1)} [
80𝑝𝑞+8𝑞−8𝑝−30

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎

 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2} [ 
90𝑝𝑞+9𝑞−9𝑝−36

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
 ]

𝑎

+ 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2} [ 
10

10𝑝𝑞+𝑞−𝑝−5
]

𝑎

 +2(5𝑝𝑞 − 𝑝𝑞2 −

2𝑝 − 2) [
110𝑝𝑞+11𝑞−11𝑝−60

(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)
]

𝑎

 + 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10} [
12

10𝑝𝑞+𝑞−𝑝−6
]

𝑎

 . 

Proof . By 

 𝑇1
𝑎(TUC4C8[p,q])= ∑ [𝑇(𝑢) + 𝑇(𝑣)]𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])

𝑎
 

Thus by using Table 2.1. we 

deduce 𝑇1
𝑎(TUC4C8[p,q])= 4𝑝 [

2

10𝑝𝑞+𝑞−𝑝−2
+

5

10𝑝𝑞+𝑞−𝑝−5
]

𝑎

 +2𝑞 [
3

10𝑝𝑞+𝑞−𝑝−3
+

3

10𝑝𝑞+𝑞−𝑝−3
]

𝑎

 

+{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 − 1)} [
3

10𝑝𝑞+𝑞−𝑝−3
+

5

10𝑝𝑞+𝑞−𝑝−5
]

𝑎

+ 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}  [
3

10𝑝𝑞+𝑞−𝑝−3
+

6

10𝑝𝑞+𝑞−𝑝−6
]

𝑎

+ 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2} [
5

10𝑝𝑞+𝑞−𝑝−5
+

5

10𝑝𝑞+𝑞−𝑝−5
]

𝑎

+ 

2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 − 2) [
5

10𝑝𝑞+𝑞−𝑝−5
+

6

10𝑝𝑞+𝑞−𝑝−6
]

𝑎

+  

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10} [
6

10𝑝𝑞+𝑞−𝑝−6
+

6

10𝑝𝑞+𝑞−𝑝−6
]

𝑎

  

= 4𝑝 [
70𝑝𝑞+7𝑞−7𝑝−20

(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎

 +2𝑞 [
6

10𝑝𝑞+𝑞−𝑝−3
]

𝑎

  

+ 

{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 −

1)} [
80𝑝𝑞+8𝑞−8𝑝−30

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎

 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2} [ 
90𝑝𝑞+9𝑞−9𝑝−36

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
 ]

𝑎

+ 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2} [ 
10

10𝑝𝑞+𝑞−𝑝−5
]

𝑎

+2(5𝑝𝑞 − 𝑝𝑞2 −

2𝑝 − 2) [
110𝑝𝑞+11𝑞−11𝑝−60

(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)
]

𝑎

 + 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10} [
12

10𝑝𝑞+𝑞−𝑝−6
]

𝑎

  

We can obtain the first hyper temperature index of  

TUC4C8[p,q] when  𝑎 = 2 

Corollary 2.1.1: The sum connectivity temperature 

index of  TUC4C8[p,q] is ST(TUC4C8[p,q])= 

4𝑝   √
(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

70𝑝𝑞+7𝑞−7𝑝−20
   +

2𝑞  √
10𝑝𝑞+𝑞−𝑝−3

6
+  

{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 −

1)}   √
(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

80𝑝𝑞+8𝑞−8𝑝−30
  +  

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}  √
(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

90𝑝𝑞+9𝑞−9𝑝−36
 + 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2}√
10𝑝𝑞+𝑞−𝑝−5

10
 +2(5𝑝𝑞 − 𝑝𝑞2 −

2𝑝 − 2)   √
(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

110𝑝𝑞+11𝑞−11𝑝−60
+ 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10}√
10𝑝𝑞+𝑞−𝑝−6

12
                      . 

Proof: Directly from Theorem 2.1 when  𝑎 = −1/2 . 
Theorem 2. 3:The general second temperature index 

of  TUC4C8[p,q]  is 𝑇2
𝑎(TUC4C8[p,q])= 

4𝑝 [
10

(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎

 +2𝑞 [
3

10𝑝𝑞+𝑞−𝑝−3
]

2𝑎

  

+ 

{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 −

1)} [
15

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎

 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2} [ 
18

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
 ]

𝑎

+ 
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{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2} [
5

10𝑝𝑞+𝑞−𝑝−5
 ]

2𝑎

 +2(5𝑝𝑞 − 𝑝𝑞2 −

2𝑝 − 2) [
30

(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)
]

𝑎

 + 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10} [
6

10𝑝𝑞+𝑞−𝑝−6
]

2𝑎

 . 

Proof . By 

 𝑇2
𝑎(𝑇𝑈𝐶4𝐶8[𝑝, 𝑞])= ∑ [𝑇(𝑢)  𝑇(𝑣)]𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])

𝑎
 

and by using table 2.1, we obtain general second 

temperature index of 𝑇𝑈𝐶4𝐶8[𝑝, 𝑞]. 
We can find the second hyper temperature index of  

TUC4C8[p,q] from general second temperature index 

by take a=2 

Corollary 2.3.1. The product connectivity 

temperature index of TUC4C8[p,q] is 

PT(TUC4C8[p,q])= 

4𝑝√
(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

10
+2𝑞

10𝑝𝑞+𝑞−𝑝−3

3
+ 

{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 −

1)}√
(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

15
+ 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}√
(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

18
 + 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2}
10𝑝𝑞+𝑞−𝑝−5

5
+2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 −

2)√
(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

30
 + 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10}
10𝑝𝑞+𝑞−𝑝−6

6
  

Also we can find the reciprocal product connectivity 

temperature index of  TUC4C8[p,q] from gen- eral 

second temperature index by take a=1/2. 

Theorem 2.5:The arithmetic-geometric temperature 

index of  TUC4C8[p,q]is AGT (TUC4C8[p,q]) =   

𝑝
(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) + 𝑞2(1 − 𝑝) +

2}
3(10𝑝𝑞+𝑞−𝑝−4)√2(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

4(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
  

+8𝑝 − 5𝑝𝑞 + 𝑝𝑞2+2(5𝑝𝑞 − 𝑝𝑞2 − 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 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) + 10}  
Proof . By 

 AGT(TUC4C8[p,q])=∑
𝑇(𝑢)+𝑇(𝑣)

2  √𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])  and  

Table 2.1, we deduce AGT(TUC4C8[p,q])=

 4𝑝

2

10𝑝𝑞+𝑞−𝑝−2
+

5

10𝑝𝑞+𝑞−𝑝−5

2  √
2

10𝑝𝑞+𝑞−𝑝−2
×

5

10𝑝𝑞+𝑞−𝑝−5

 

+2𝑞

3

10𝑝𝑞+𝑞−𝑝−3
+

3

10𝑝𝑞+𝑞−𝑝−3

2  √
3

10𝑝𝑞+𝑞−𝑝−3
×

3

10𝑝𝑞+𝑞−𝑝−3

 + 

{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 − 1)}

3

10𝑝𝑞+𝑞−𝑝−3
+

5

10𝑝𝑞+𝑞−𝑝−5

2  √
3

10𝑝𝑞+𝑞−𝑝−3
×

5

10𝑝𝑞+𝑞−𝑝−5

 

+ 
{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}
3

10𝑝𝑞+𝑞−𝑝−3
+

6

10𝑝𝑞+𝑞−𝑝−6

2  √
3

10𝑝𝑞+𝑞−𝑝−3
×

6

10𝑝𝑞+𝑞−𝑝−6

 

+{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2}
5

10𝑝𝑞+𝑞−𝑝−5
+

5

10𝑝𝑞+𝑞−𝑝−5

2  √
5

10𝑝𝑞+𝑞−𝑝−5
×

5

10𝑝𝑞+𝑞−𝑝−5

+ 2(5𝑝𝑞 −

𝑝𝑞2 − 2𝑝 − 2)

5

10𝑝𝑞+𝑞−𝑝−5
+

6

10𝑝𝑞+𝑞−𝑝−6

2√
5

10𝑝𝑞+𝑞−𝑝−5
×

6

10𝑝𝑞+𝑞−𝑝−6

+  

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10}
6

10𝑝𝑞+𝑞−𝑝−6
+

6

10𝑝𝑞+𝑞−𝑝−6

2  √
6

10𝑝𝑞+𝑞−𝑝−6
×

6

10𝑝𝑞+𝑞−𝑝−6

 .اكتب المعادلة هنا 

=  𝑝
(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) + 𝑞2(1 − 𝑝) +

2}
3(10𝑝𝑞+𝑞−𝑝−4)√2(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

4(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
 + 

8𝑝 − 5𝑝𝑞 + 𝑝𝑞2+2(5𝑝𝑞 − 𝑝𝑞2 − 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 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) + 10} . 

Theorem 2.7:The general temperature index of 

TUC4C8[p,q] is given by Ta(TUC4C8[p,q])= 

4𝑝 〈(
2

10𝑝𝑞+𝑞−𝑝−2
)𝑎 +

(
5

10𝑝𝑞+𝑞−𝑝−5
)𝑎〉+2𝑞 〈2(

3

10𝑝𝑞+𝑞−𝑝−3
)𝑎〉 + 

{2𝑝𝑞(5 − 𝑞) − 4(2𝑝 − 1)} 〈(
3

10𝑝𝑞+𝑞−𝑝−3
)𝑎 +

(
5

10𝑝𝑞+𝑞−𝑝−5
)𝑎〉 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2} 〈(
3

10𝑝𝑞+𝑞−𝑝−3
)𝑎 + (

6

10𝑝𝑞+𝑞−𝑝−6
)𝑎〉 + 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2} 〈2 (
5

10𝑝𝑞+𝑞−𝑝−5
)

𝑎
〉+ 

2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 − 2) 〈(
5

10𝑝𝑞+𝑞−𝑝−5
)

𝑎

+

(
6

10𝑝𝑞+𝑞−𝑝−6
)

𝑎
〉 +  

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10} 〈2(
6

10𝑝𝑞+𝑞−𝑝−6
)𝑎〉        . 

Proof . By 

 Ta(TUC4C8[p,q])= ∑ [𝑇(𝑢)𝑎 +𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])

𝑇(𝑣)𝑎]  

and using Table 2.1, we obtain the general 

temperature index of TUC4C8[p,q]. 

We can find The F-temperature index of 

TUC4C8[p,q]from the general temperature index by 

taking a=2 

Theorem 2.9:The geometric- arithmetic temperature 

index of TUC4C8[p,q] is 

GAT (TUC4C8[p,q]) 
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 =  4𝑝
2  √10(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

70𝑝𝑞+7𝑞−7𝑝−20
 

+2𝑞 + {2𝑝𝑞(5 − 𝑞) −

4(2𝑝 − 1)}
√15(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

40𝑝𝑞+4𝑞−4𝑝−15
 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) + 2} 
   2    √2(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

30𝑝𝑞+3𝑞−3𝑝−12
 

+8𝑝 − 5𝑝𝑞 + 𝑝𝑞2+2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 −

2)
2     √30(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

110𝑝𝑞+11𝑞−11𝑝−60
+ 

𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) + 10  . 

Proof . By 

 GAT(TUC4C8[p,q])=∑
2    √𝑇(𝑢)𝑇(𝑣)

𝑇(𝑢)+𝑇(𝑣)𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])  

and using Table 2.1 we deduce 

GAT(TUC4C8[p,q])= 4𝑝 
2    √(

2

10𝑝𝑞+𝑞−𝑝−2
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

(
2

10𝑝𝑞+𝑞−𝑝−2
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)

+

2𝑞
2    √(

3

10𝑝𝑞+𝑞−𝑝−3
)(

3

10𝑝𝑞+𝑞−𝑝−3
)

(
3

10𝑝𝑞+𝑞−𝑝−3
)+(

3

10𝑝𝑞+𝑞−𝑝−3
)

 + 

{2𝑝𝑞(5 − 𝑞) −

4(2𝑝 − 1)}
2    √(

3

10𝑝𝑞+𝑞−𝑝−3
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

(
3

10𝑝𝑞+𝑞−𝑝−3
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)

 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}
2    √(

3

10𝑝𝑞+𝑞−𝑝−3
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

(
3

10𝑝𝑞+𝑞−𝑝−3
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)

 + 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2}
2    √(

5

10𝑝𝑞+𝑞−𝑝−5
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

(
5

10𝑝𝑞+𝑞−𝑝−5
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)

+ 

2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 − 2)
2    √(

5

10𝑝𝑞+𝑞−𝑝−5
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

(
5

10𝑝𝑞+𝑞−𝑝−5
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)

  

+{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10}
2   √(

6

10𝑝𝑞+𝑞−𝑝−6
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

(
6

10𝑝𝑞+𝑞−𝑝−6
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)

 

=  4𝑝
2  √10(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

70𝑝𝑞+7𝑞−7𝑝−20
 

+2𝑞 + {2𝑝𝑞(5 − 𝑞) −

4(2𝑝 − 1)}
√15(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

40𝑝𝑞+4𝑞−4𝑝−15
 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) + 2} 
   2    √2(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

30𝑝𝑞+3𝑞−3𝑝−12
 

+8𝑝 − 5𝑝𝑞 + 𝑝𝑞2+2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 −

2)
2     √30(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

110𝑝𝑞+11𝑞−11𝑝−60
+ 

𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) + 10   . 

Theorem 2.11: The  atom bond connectivity  

temperature index of  TUC4C8[p,q] is ABCT 

(TUC4C8[p,q]) 

=4𝑝√
70𝑝𝑞+7𝑞−7𝑝−20−2{(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)}

10
+  

2𝑞
√{6−2(10𝑝𝑞+𝑞−𝑝−3)}(10𝑝𝑞+𝑞−𝑝−3)

3
 + 

{2𝑝𝑞(5 − 𝑞) −
4(2𝑝 −

1)}√
80𝑝𝑞+8𝑞−8𝑝−30−2{(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)}

15
 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}√
90𝑝𝑞+9𝑞−9𝑝−36−2{(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)}

18
  + 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2} 
√{10−2(10𝑝𝑞+𝑞−𝑝−5)}(10𝑝𝑞+𝑞−𝑝−5)

5
  + 

2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 −

2)√
110𝑝𝑞+11𝑞−11𝑝−60−2{(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)}

30
 + 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10}
√{12−2(10𝑝𝑞+𝑞−𝑝−6)}(10𝑝𝑞+𝑞−𝑝−6)

6
 . 

Proof : By  

ABCT(TUC4C8[p,q])=∑ √
𝑇(𝑢)+𝑇(𝑣)−2

𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])   

, and 

using Table 2.1 we deduce ABCT(TUC4C8[p,q])=

4𝑝√
(

2

10𝑝𝑞+𝑞−𝑝−2
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)−2

(
2

10𝑝𝑞+𝑞−𝑝−2
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

  

+2𝑞   √
(

3

10𝑝𝑞+𝑞−𝑝−3
)+(

3

10𝑝𝑞+𝑞−𝑝−3
)−2

(
3

10𝑝𝑞+𝑞−𝑝−3
)(

3

10𝑝𝑞+𝑞−𝑝−3
)

+{2𝑝𝑞(5 − 𝑞) −

4(2𝑝 − 1)} √
(

3

10𝑝𝑞+𝑞−𝑝−3
)+(

5

10𝑝𝑞+𝑞−𝑝−5
 )−2

(
3

10𝑝𝑞+𝑞−𝑝−3   
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

+ 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}√
(

3

10𝑝𝑞+𝑞−𝑝−3
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)−2

(
3

10𝑝𝑞+𝑞−𝑝−3
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

 + 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2}√
(

5

10𝑝𝑞+𝑞−𝑝−5
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)−2

(
5

10𝑝𝑞+𝑞−𝑝−5
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

 + 

2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 − 2) 

√
(

5

10𝑝𝑞+𝑞−𝑝−5
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)−2

(
5

10𝑝𝑞+𝑞−𝑝−5
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

  + 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10}√
(

6

10𝑝𝑞+𝑞−𝑝−6
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)−2

(
6

10𝑝𝑞+𝑞−𝑝−6
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

 

= 4𝑝√
70𝑝𝑞+7𝑞−7𝑝−20−2{(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)}

10
+  

2𝑞
√{6−2(10𝑝𝑞+𝑞−𝑝−3)}(10𝑝𝑞+𝑞−𝑝−3)

3
 + 

{2𝑝𝑞(5 − 𝑞) −
4(2𝑝 −

1)}√
80𝑝𝑞+8𝑞−8𝑝−30−2{(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)}

15
 + 

{17𝑝𝑞 − (16𝑝 + 3𝑞) + 𝑞2(1 − 𝑝) +

2}√
90𝑝𝑞+9𝑞−9𝑝−36−2{(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)}

18
 + 

{8𝑝 − 5𝑝𝑞 + 𝑝𝑞2} 
√{10−2(10𝑝𝑞+𝑞−𝑝−5)}(10𝑝𝑞+𝑞−𝑝−5)

5
 + 

2(5𝑝𝑞 − 𝑝𝑞2 − 2𝑝 −

2)√
110𝑝𝑞+11𝑞−11𝑝−60−2{(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)}

30
 + 

{𝑞(6𝑞 − 15 − 𝑞2) + 𝑝(7𝑞 + 𝑞2 − 8) +

10}
√{12−2(10𝑝𝑞+𝑞−𝑝−6)}(10𝑝𝑞+𝑞−𝑝−6)

6
 . 
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Theorem 2.2 The general multiplicative first 

temperature index of TUC4C8[p,q]  is 

𝑇𝐼𝐼1
𝑎(TUC4C8[p,q])=  [

70𝑝𝑞+7𝑞−7𝑝−20

(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)
]

4𝑎𝑝

 

×[
6

10𝑝𝑞+𝑞−𝑝−3
]

2𝑎𝑞

 

× [
80𝑝𝑞+8𝑞−8𝑝−30

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎{2𝑝𝑞(5−𝑞)−4(2𝑝−1)}

 × 

[ 
90𝑝𝑞+9𝑞−9𝑝−36

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
 ]

𝑎{17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2}

×[ 
10

10𝑝𝑞+𝑞−𝑝−5
]

𝑎{8𝑝−5𝑝𝑞+𝑝𝑞2}

 

× [
110𝑝𝑞+11𝑞−11𝑝−60

(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)
]

𝑎{2(5𝑝𝑞−𝑝𝑞2−2𝑝−2)}

 × 

[
12

10𝑝𝑞+𝑞−𝑝−6
]

𝑎{𝑞(6𝑞−15−𝑞2)+𝑝(7𝑞+𝑞2−8)+10}

 . 

proof : The proof direct from 

  𝑇𝐼𝐼1
𝑎(TUC4C8[p,q])= ∏ [𝑇(𝑢) +𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])

𝑇(𝑣)]𝑎 

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 TUC4C8[p,q] is 

STII(TUC4C8[p,q])= [
(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

70𝑝𝑞+7𝑞−7𝑝−20
]

2𝑝

 

×[
10𝑝𝑞+𝑞−𝑝−3

6
]

𝑞

  × 

[√
(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

80𝑝𝑞+8𝑞−8𝑝−30
]

2𝑝𝑞(5−𝑞)−4(2𝑝−1)

 × 

[√
(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

90𝑝𝑞+9𝑞−9𝑝−36
]

17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2

 

×[√
10𝑝𝑞+𝑞−𝑝−5

10
]

8𝑝−5𝑝𝑞+𝑝𝑞2

×

[√
(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

110𝑝𝑞+11𝑞−11𝑝−60
]

2(5𝑝𝑞−𝑝𝑞2−2𝑝−2)

 

×[√
10𝑝𝑞+𝑞−𝑝−6

12
]

𝑞(6𝑞−15−𝑞2)+𝑝(7𝑞+𝑞2−8)+10

. 

Proof From Theorem 2.2 , we can prove directly 

when  a=-1/2. 

Theorem 2.4 The general multiplicative  second  

temperature index of TUC4C8[p,q] is 

𝑇𝐼𝐼2
𝑎(TUC4C8[p,q])= [

10

(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)
]

4𝑎𝑝

 

×[
3

10𝑝𝑞+𝑞−𝑝−3
]

4𝑎𝑞

  × 

[
15

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑎{2𝑝𝑞(5−𝑞)−4(2𝑝−1)}

 × 

[ 
18

(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
 ]

𝑎{17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2}

 

× 

[
5

10𝑝𝑞+𝑞−𝑝−5
 ]

2𝑎{8𝑝−5𝑝𝑞+𝑝𝑞2}

 

×[
30

(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)
]

2𝑎(5𝑝𝑞−𝑝𝑞2−2𝑝−2)

 × 

[
6

10𝑝𝑞+𝑞−𝑝−6
]

2𝑎{𝑞(6𝑞−15−𝑞2)+𝑝(7𝑞+𝑞2−8)+10}

  . 

Proof : From 𝑇𝐼𝐼2
𝑎(𝑇𝑈𝐶4𝐶8[𝑝, 𝑞]) 

=  ∏ [𝑇(𝑢)  𝑇(𝑣)]𝑎
𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞]) ,and Theorem 2.3 

,we have general multiplicative  second  temperature 

index of  TUC4C8[p,q] 

Also , the multiplicative  second  temperature, 

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 arithmetic-

geometric temperature index of 

TUC4C8[p,q] is AGTII(TUC4C8[p,q]) 

  = [
(70𝑝𝑞+7𝑞−7𝑝−20)√10(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

5(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)
]

𝑝

 × 

[
(20𝑝𝑞+2𝑞−2𝑝−7.5)√15(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

7.5(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)
]

2𝑝𝑞(5−𝑞)−4(2𝑝−1)

 × 

[
3(10𝑝𝑞+𝑞−𝑝−4)√2(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

4(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)
]

17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2

  

× [
(110𝑝𝑞+11𝑞−11𝑝−60)√30(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

60(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)
]

2(5𝑝𝑞−𝑝𝑞2−2𝑝−2) 

 

. 

Proof : From  

AGTII(TUC4C8[p,q])=∏
𝑇(𝑢)+𝑇(𝑣)

2   √𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])   and 

Theorem 2.5 we find the multiplicative  arithmetic-

geometric temperature index of 𝑇𝑈𝐶4𝐶8[𝑝, 𝑞] 
Theorem 2.8:The general multiplicative temperature 

index of TUC4C8[p,q] is given 

by TIIa(TUC4C8[p,q]) = [(
2

10𝑝𝑞+𝑞−𝑝−2
)𝑎 +

(
5

10𝑝𝑞+𝑞−𝑝−5
)𝑎]

4𝑝

×[2(
3

10𝑝𝑞+𝑞−𝑝−3
)𝑎]

2𝑞

× 

[(
3

10𝑝𝑞+𝑞−𝑝−3
)𝑎 + (

5

10𝑝𝑞+𝑞−𝑝−5
)𝑎]

2𝑝𝑞(5−𝑞)−4(2𝑝−1)

 

×

[(
3

10𝑝𝑞+𝑞−𝑝−3
)𝑎 +

(
6

10𝑝𝑞+𝑞−𝑝−6
)𝑎]

17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2

× 

[2(
5

10𝑝𝑞+𝑞−𝑝−5
)𝑎]

8𝑝−5𝑝𝑞+𝑝𝑞2

× [(
5

10𝑝𝑞+𝑞−𝑝−5
)𝑎 +

(
6

10𝑝𝑞+𝑞−𝑝−6
)𝑎]

2(5𝑝𝑞−𝑝𝑞2−2𝑝−2)

 

[2(
6

10𝑝𝑞+𝑞−𝑝−6
)𝑎]

𝑞(6𝑞−15−𝑞2)+𝑝(7𝑞+𝑞2−8)+10

   . 

Proof .  From 

 TIIa(TUC4C8[p,q])= ∏ [𝑇(𝑢)𝑎 +𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])

𝑇(𝑣)𝑎] ,and Theorem 2.7 we obtain the general 

multiplicative temperature index of TUC4C8[p,q]. 

We can obtaind the multiplicative F-temperature 

index of TUC4C8[p,q] from Theorem 2.8 by take a=2. 

Theorem 2.10: The multiplicative geometric- 

arithmetic temperature index of 

TUC4C8[p,q] is GATII(TUC4C8[p,q]) 

 = [
2  √10(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

70𝑝𝑞+7𝑞−7𝑝−20
  ]

4𝑝

× 

[
√15(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

40𝑝𝑞+4𝑞−4𝑝−15
  ]

2𝑝𝑞(5−𝑞)−4(2𝑝−1)

 × 

[
   2    √2(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

30𝑝𝑞+3𝑞−3𝑝−12
  ]

17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2

 × 
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[
2     √30(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

110𝑝𝑞+11𝑞−11𝑝−60
 ]

2(5𝑝𝑞−𝑝𝑞2−2𝑝−2)

  . 

Proof .  By 

 GATII(TUC4C8[p,q])=∏
2    √𝑇(𝑢)𝑇(𝑣)

𝑇(𝑢)+𝑇(𝑣)𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞])  , 

and 
Table 2.1 we deduce 

 GATII(TUC4C8[p,q])= [
2    √(

2

10𝑝𝑞+𝑞−𝑝−2
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

(
2

10𝑝𝑞+𝑞−𝑝−2
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)

]

4𝑝

 

×[
2    √(

3

10𝑝𝑞+𝑞−𝑝−3
)(

3

10𝑝𝑞+𝑞−𝑝−3
)

(
3

10𝑝𝑞+𝑞−𝑝−3
)+(

3

10𝑝𝑞+𝑞−𝑝−3
)

]

2𝑞

× 

[
2    √(

3

10𝑝𝑞+𝑞−𝑝−3
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

(
3

10𝑝𝑞+𝑞−𝑝−3
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)

]

2𝑝𝑞(5−𝑞)−4(2𝑝−1)

 × 

[
2    √(

3

10𝑝𝑞+𝑞−𝑝−3
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

(
3

10𝑝𝑞+𝑞−𝑝−3
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)

]

17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2

×  

[
2    √(

5

10𝑝𝑞+𝑞−𝑝−5
)(

5

10𝑝𝑞+𝑞−𝑝−5
)

(
5

10𝑝𝑞+𝑞−𝑝−5
)+(

5

10𝑝𝑞+𝑞−𝑝−5
)

]

8𝑝−5𝑝𝑞+𝑝𝑞2

×     

[
2    √(

5

10𝑝𝑞+𝑞−𝑝−5
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

(
5

10𝑝𝑞+𝑞−𝑝−5
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)

]

2(5𝑝𝑞−𝑝𝑞2−2𝑝−2)

× 

[
2   √(

6

10𝑝𝑞+𝑞−𝑝−6
)(

6

10𝑝𝑞+𝑞−𝑝−6
)

(
6

10𝑝𝑞+𝑞−𝑝−6
)+(

6

10𝑝𝑞+𝑞−𝑝−6
)

]

𝑞(6𝑞−15−𝑞2)+𝑝(7𝑞+𝑞2−8)+10

  

= [
2  √10(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)

70𝑝𝑞+7𝑞−7𝑝−20
]

4𝑝

 

×[
√15(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)

40𝑝𝑞+4𝑞−4𝑝−15
]

2𝑝𝑞(5−𝑞)−4(2𝑝−1)

 × 

[
   2    √2(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)

30𝑝𝑞+3𝑞−3𝑝−12
]

17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2

 

× 

[
2     √30(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)

110𝑝𝑞+11𝑞−11𝑝−60
]

2(5𝑝𝑞−𝑝𝑞2−2𝑝−2)

  

Theorem 2.12:The multiplicative atom bond 

connectivity  temperature index of 
TUC4C8[p,q] is ABCTII(TUC4C8[p,q])  

= [√
70𝑝𝑞+7𝑞−7𝑝−20−2{(10𝑝𝑞+𝑞−𝑝−2)(10𝑝𝑞+𝑞−𝑝−5)}

10
]

4𝑝

× 

[
√{6−2(10𝑝𝑞+𝑞−𝑝−3)}(10𝑝𝑞+𝑞−𝑝−3)

3
]

2𝑞

 × 

[√
80𝑝𝑞+8𝑞−8𝑝−30−2{(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−5)}

15
]

2𝑝𝑞(5−𝑞)−4(2𝑝−1)

 × 

[√
90𝑝𝑞+9𝑞−9𝑝−36−2{(10𝑝𝑞+𝑞−𝑝−3)(10𝑝𝑞+𝑞−𝑝−6)}

18
]

17𝑝𝑞−(16𝑝+3𝑞)+𝑞2(1−𝑝)+2

× 

[
√{10−2(10𝑝𝑞+𝑞−𝑝−5)}(10𝑝𝑞+𝑞−𝑝−5)

5
]

8𝑝−5𝑝𝑞+𝑝𝑞2

×  

[√
110𝑝𝑞+11𝑞−11𝑝−60−2{(10𝑝𝑞+𝑞−𝑝−5)(10𝑝𝑞+𝑞−𝑝−6)}

30
]

2(5𝑝𝑞−𝑝𝑞2−2𝑝−2)

 × 

 [
√{12−2(10𝑝𝑞+𝑞−𝑝−6)}(10𝑝𝑞+𝑞−𝑝−6)

6
]

𝑞(6𝑞−15−𝑞2)+𝑝(7𝑞+𝑞2−8)+10

. 

Proof: From  

ABCTII(TUC4C8[p,q])=

∏ √
𝑇(𝑢)+𝑇(𝑣)−2

𝑇(𝑢)𝑇(𝑣)𝑢𝑣∈𝐸(𝑇𝑈𝐶4𝐶8[𝑝,𝑞]) ,and Theorem 2.11,we 

find 

the multiplicative  atom bond connectivity  

temperature index of 𝑇𝑈𝐶4𝐶8[𝑝, 𝑞] 

3. Conclusion 
In this paper we computed the first and second hyper 

temperature indices, sum connectivity temper- ature 

index, product connectivity temperature index, 

arithmetic-geometric temperature index and many of 

types for temperature indices of TUC4C8[p,q] 

nanotubes . 

References 
[1] Kulli V.R., (2012), College Graph theory ,Vishwa 

International publications, Gulbarga, Indie. 

[2] Turro J.N. ,(1986),geometric and topological 

thinking in organic chemistry, 

Angewandte  Chemie International Edition in 

English, 25(10),882-901 . 

[3] Trinajstic N., (1987), in mathematics, Chemistry 

&Computer sciences, Lacher R.C., Ed, (1988), 

Elsevier, Amsterdam, 83. 

[4] Fajtlowicz S. (1988) , On  conjectures of  Graffiti 

,Discrete Math ,72,113-118 

[5] Kulli V.R.(2019),some multiplicative temperature 

indices of  H C5 C 7 [p,q] nanotubes, International 

Journal of Fuzzy Mathematical Archive ,1x,(x),91-98 

[6] Kulli V.R., (2019), Computation of some 

temperature indices of H C5 C7 [p,q] nanotubes,  

Annals  of pure and applied Mathematics, 2x,(x), 69-

74. 

[7]Dickson selvan , (2018), geometric- arithmetic 

temperature index of certain nanostructures  , journal 

of global research in mathematical archives 

(jgrma),5,(5), 07-13. 

[8] kahasy A.T. ,Narayankar K. and Selvan D., 

(2019), atom bond connectivity temperature index 

,Journal of mathematical nanoscience,8,(2), 67-75. 

[9] Kulli V.R., (2016), Multiplicative connectivity 

indices of certain nanotubes, Annals of pure and 

applied Mathematics, 12,(2), 169-176. 

[10] Kulli V.R., (2018), Multiplicative connectivity 

Revan  indices of polycyclic aromatic hydrocarbons 

and 

benzenoid  systems, Annals  of pure and applied 

Mathematics, 16,(2), 336-343. 

[11] kulli V.R., (2018), Two new arithmetic-

geometric  ve-degree indices , Annals  of pure and 

applied Mathematics, 17,(1), 107-112. 

[12] lokesha V., shruti  R., rangini  P.S., and cevik S. 

A., (2018), on certain topological indices of 

nanostructures using Q(g) and R(g) operators, 

commun.fac.sci.univ.ser.a1 math.stat. 

67,(2), 178-187 . 



   

 

  

Tikrit Journal of Pure Science Vol. 25 (4) 2020 

 

116 

 TUC4C8[p,q] النانوية للأنابيب مؤشرات درجة الحرارة ودرجة الحرارة المضاعفة
 نبيل عز الدين عارف،  حسين خضير نجم

 كلية علوم الحاسوب والرياضيات ، جامعة تكريت ، تكريت ، العراق  قسم الرياضيات ،
 

 الملخص
مؤشر نظري، هو رقم ثابت من الرسم البياني  -الطوبولوجية هي أرقام حقيقية تتعلق بالرسم البياني، وتسمى أحيانًا كرسم بياني  المؤشرات

ى والثانية، الكيميائي. وتشمل المؤشرات الطوبولوجية الخاصة أنواع درجات الحرارة ومؤشرات درجة الحرارة المتعددة مثل درجة الحرارة المفرطة الأول
 (TUC4C8[p,q]درجات الحرارة الفائقة المتعددة الأولى والثانية وغيرها. في هذه الورقة نقوم بحساب العديد من أنواع مؤشرات درجة الحرارة ل)و 
 


