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Ref.[15]wassoon followed by a series of publications [16,
17,18,19,20,21]. 

TESO(G)=

 

TESO(G,x)

 

The first temperature index of a graph was 
introduced by Kisori et al in [3] and itis defined as 

1 =   + 

 
The first hyper temperature indexofa graph was 

introduced by Kulli in [5] and it is defined as

� ( )

The second temperatureindex of a graph was 
introduced by Kulli in [4] and it isdefined as 

( ) =  ( ) ( ) .

The F-temperature index of a graph was introduced 
by Kulliin [5] andit is defined as 

2 2

 
In this paper, we consider only finite, simple, connected
graphs. Let G be such a graph with vertex set V(G) and edge
set E(G). The degree d (u) of a vertex u is the number of
vertices adjacent to u. For basic notations and terminologies,
we refer [1]. 

G

In [2], Fajtlowicz defined the temperature of a 
vertexu of a graph G as 

T ( u ) = , where |V(G)| = n. 
−

Alsowe introduce the modified temperature elliptic 
Somborindexof a graph as 

m 1

Considering temperature elliptic Sombor index of
agraph,wedefine temperature elliptic Sombor exponential ofa
graphas

2 2

In this paper, we introduce the temperature elliptic Sombor index, modified temperature elliptic
Sombor index and their corresponding exponentials of a graph. Also we compute these
temperature indices for some standard graphs and HC C [p, q] nanotubes. Furthermore, we
establish some properties of newly defined temperature elliptic Sombor index. 
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I.INTRODUCTION Recently, some temperature indices were studied in 
[6,7,8,9,10,11, 12, 13, 14]. 

TheellipticSombor index was introduced by Gutman et al.
in[15]anditisdefined as 

Wedefine the temperature elliptic Sombor index of 
a graphas

2 2
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m 

 

(

.  

Let Cn

 n 

 

Proof: 

 

Theorem 1.Let G be a connected graph. Then 

Proof: 

For a=Tu 

 �

 
Theorem 2. 

) .  

2
 

and

and 

Then

Then

Let 

 
vertices. Then

 Let 

 bean 

Let 

 be r-regular with n 

 Let G be an r-regular graph with 

edges. Then =  −

 
regular graph with

edges. Then 

vertices and

 be a complete graph with 

 vertices and 

vertices and 

 be a cycle with n≥ 3 vertices. Then

r ≥ 2 

r ≥ 2

n≥ 3 

 Considering modified temperature elliptic Sombor index of a
graph, we define modified temperature elliptic Sombor
exponential of a graph as 

1

.In this paper, the temperature elliptic Sombor
indexandmodified temperature elliptic Sombor index for
somestandard graphs and HC C [p, q] nanotubes are
determined. Also some properties of newly defined
temperature elliptic Sombor index are established. 
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r≥ 2. 

 vertices andr≥ 2. 

 
vertices. Then

( )+ T vand 

 Let 

Let 

Bythedefinitions, we have 

2

From Theorem 1, wehave

Forany two positive numbers  and 

 ( )

Thuswegetthe desired result. 
Let G be a connected graph. Then 

 be a complete graph with 

n beacyclewith n≥ 3 vertices. Then
2

n≥ 3 

, the above inequality becomes

) 2 2

2

.

1 (
2

4 2

( ) )

.

( ) ) ( )2 ( )2

uvE ( G )

( ( u )T + T ( v )T(u) + T ( v )TESO G,x) x
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n(n

+ Tv
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r

(T(u) +Tv (Tu +Tv

= = −
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

G

G

r-

Kn

n

C

Kn

b=T(v) 

a b, 

 

Proof:

Proof:

Corollary 1.1.

 

Proposition 2.

 

Corollary 1.2.

II. RESULTS FOR SOME STANDARD GRAPHS

Proposition 1. Let G be r-regular with n 

 

Corollary 2.2.

Corollary 2.1.

 
III. PROPERTIES OF TEMPERATURE ELLIPTIC
SOMBOR INDEX 

3
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(
 

 

Proof: 

 

Thus 

 

.  

 
m 

( ). 

 

p 

) | 

)

2

2

2

2

uv�E ( G )

uv�E ( G )

uv�E ( G )

( T ( u )

( T ( u )

( ( u )T

+ T ( v )

+ T ( v )

+ T ( v )

2T(u)T(v)





+





Thus
Theorem5.

�

We have 

Let 

2

 From Theorem 4, we have 
( )

Equalityholds if and only if G is regular. 
For any two positive numbers a and 

Thuswe get the desired result. 
Theorem 4. Let G be a connected graph with 

1

 be a connected graph with

Thuswe get the desired result. 
Theorem 3. Let G be a connected graph. Then

1

 Using the Cauchy-Schwarzinequality, we obtain
2 2

 edges. Then 

edges. Then 

Usingthe above inequality and the definition of TESO, we 
obtain

2 2

2={

6
. 
Theorem 6.

 – 5 . 

nanotube 
(

Thus we conclude that

()= ()=

 Thetemperature elliptic Sombor 
5 7 [ ]is 

}, 2| = 

index of a 

 5 7 [  
Inthis section, we consider HC C [p, q] nanotubes in which

is the number of heptagons in the first row and q rows of
pentagons repeated alternately. The 2-D lattice of HC C  [8,

4] nanotube is presented in Figure 1. 

5 7 

5 7

 
Let G be a graph of a nanotube HC C [p, q]. By calculation, G
has 4pq vertices and 6pq – p edges. Clearly, G has two types
of edges based on the degree of end vertices of each edge as
follows: 

5 7 

E1 = {uv E(G)| d (u)=2, d (v) = 3}, G G |E | = 1

4p 
E2 = {uv E(G)| d (u)= d (v) = 3}, G G |E | = 2

6pq – 5p. 

Therefore, in TA[n], there are two types of edges based on
the temperature of end vertices of each edge as follows: 

1={uv E(G) | T(u)= , T(v)= }, |TE | = 1− −

)

)2

2

2

2

2

1
2

+ 2 26 5 3
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 Proof: TESO(G)

 Proof:

Figure 1. 2-
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Proof: 

Proof: 

 
Proof: 

Proof: 

REFERENCES 

V. CONCLUSION 

 
Bysimplifying the above equation, we obtain thedesired 

+
 

.  

 
Bysimplifying the above equation, we get the desiredresult. 

+
 

Let 

Let 

Let 

]. We have 

]. We have 

]. We have 

result. 

Theorem 8. Themodified temperature elliptic Sombor
index of a nanotubeHC C [p, q] is 5 7 
m

Theorem 7. The temperature elliptic Sombor exponential of
ananotube HC C [p, q] is 5 7 

2 2

1.

Let 

 
Theorem 9. The modified 
exponential of a nanotube 5

]. We have 

V.R.Kulli, College Graph Theory, Vishwa 
International Publications, Gulbarga, India (2012). 

temperature elliptic Sombor 
7 [  ] is 

2 2

In this paper, wehave introduced the temperature elliptic
Sombor index, themodified temperature elliptic Sombor
index of a graph. Wehave computed these indices for some
standard graphs andHC C [p, q] nanotubes. Also we have
obtained some properties of the temperature elliptic Sombor
index. 

5 7 

G = HC C [p, q5 7 

G = HC C [p, q5 7 

G = HC C [p, q5 7 

G = HC C [p, q5 7 

HCC p,q

) 2 2

uv�E ( G )

4px

TESO ( G )

4px2

( ( u )T + T ( v ) T (u ) + T ( v )
mTESO ( G )

4px

( ( u )T + T ( v ) T (u ) + T ( v )

=

=
=



4 2
4pq−2

3 3+
4pq−3 4pq 3

�  
�� ( 4 p q − 2 ) ( 4 p q

20pq  124 p

3
4pq−3

2
4pq−2

3
4pq−3

2 23 



2

�
�
� 4 p q − 3 �

3 
−

+  
4pq 3

2  �
�
�4pq−3

3
 +)   4 p q − 2   

p

TESO(G,x) x

=


�

 

=


�

=

+ 




�



�−

− 
− 3  �




2



+ 

2
�

2
�

( )56pq p+ −

−
) (
p)

)

−
) (
−

)

�
��4pq

32
3

2 3+4pq−2 4pq  3

1

�
��4pq

32 2
3

2
4pq 2

3
4pq 3

+2 2(6

20
− 2

5

12
4pq 3

4

.

3
4pq−3

.

2
4pq−2

3
4pq−3

20
− 2

2
4pq−2

12
4pq
5p)

3

3
4pq−3

4


4

.

2
4pq−2

2
4pq−2

3
4pq−3

3
4pq−3

6pq

4pq(6pq−5

pq

pq

5p )x

p

p

6pq

4pq
pq

5p )x

p

p

+

=

 (

−

−

−

) 



�



�


2
�


2




+ 


2
�


+

=

 (+

=

�


−

+

−


�



�



�


2




+ 


2




+ 


2
�


2
�


TESO ( G )

TESO(G,x)

=

= (

(

2
4pq 2

3
4pq 3

4

2
4pq 2

20 pq −12
− 2 ) ( 4 p q −3

3
4pq 3

2
4pq 2

3
4pq 3

4
20 pq −12
− 2 ) ( 4 p q −3

2
4pq 2

3
4pq 3

1

pq

pq


�


+
−


�



 �−


�


2

�



�

+
−


)  �


�


2
−  �

 
 + �−  


 �−


�



)  �


�


 
 + �−  


 �−

(
(

2
−  �


�



 �−





2
−  �

2

�



�

+
−

2
−  �

) 2 2

uv�E ( G )

( ( u )T + T ( v ) T(u) + T ( v )

(
3 3

+4pq−3 4pq 3
3

4pq 3
3

4pq 3

�
��4pq−3

32 2
.

3
4pq 3

(6pq  

�
��4pq−3

32 2
.

( 6
3 

4 p q − 3  �

5p)

3
4pq−3

3
4pq−3

6pq 5p )x

mTESO G,x

pq


�


 �−


�

2


�



�

+
−

2

−  �

+

−

2
�

+

�

+
−

=

2
�

−


�

2



+ 

2
�

uv�E ( G ) ) 2 2

( )

) 2 2

3 3+4pq−3 4pq 3

1

1

3
4pq 3

3
4pq 3 .

uv�E ( G )

( ( u )T + T ( v )T(u) + T ( v )

6pq

mTESO(G,x)

5p )x

x


�


 �−


�

2


�



�

+
−

2

−  �

−

= 

4px=

(



4910 

“Temperature Elliptic Sombor and Modified Temperature Elliptic Sombor Indices” 

V.R.Kulli, IJMCR Volume 13 Issue 03 March 2025 

2. S.Fajtolowicz, On conjectures of Graffitti, Discrete
Math. 72(1988) 113-118. 

3. P.N.Kisori and D.Selvan, On temperature index of 
certain nanostructures, Priprint. 

4. V.R.Kulli, The (a, b)-temperature index of H-
Naphtalenic nanotubes, Annals of Pure and Applied
Mathematics, 20(2) (2019) 85-90. 

5. V.R.Kulli, Computation of some temperature indices of
HC C [p,q] nanotubes, Annals of Pure and Applied
Mathematics, 20(2) (2019) 69-74. 

5 7

6. V.R.Kulli, Multiplicative (a, b)-KA temperature
International 

Journal of Mathematics Trends and Technology,
66(5) (2020) 137-142. 

indices of certain nanostructures, 

7. V.R.Kulli, Inverse sum temperature index and
multiplicative inverse sum temperature index of certain
nanotubes, International Journal of Recent Scientific
Research, 12, 01(c) (2021) 40635-40639. 
8. V.R.Kulli, The (a, b)-KA temperature indices of
tetrameric 1,3-adamantane, International Journal of
Recent Scientific Research, 12, 02(c) (2021) 40929-
40933. 
9. I.Gutman, Note on the temperature Sombor index,
Vijnotehancki Glasnik/ Military Technical courier, 71(3)
(2023) 507-515. 
10. S.Iran, M.S.R.Chowdhury, A.R.Virk and M.Cancan, Temperature based invariants for

bridge graphs, Jilin Daxue Xuebao (Gongxueban)
Journal of Jilin University (Engineering and
Technology Edition) 42(6) (2023) 133-149. 

11. N.Kansal, P.Garg and O.Singh, Temperature based
for 

Aromatic 
topological
COVOD-19 

indices and QSPR
Polycyclic 

analysis 
drugs, 

Compounds,DOI:10.1080/10406638.2022.2086271 
12. A.E.Nabeel and N.K.Hussin, Temperature and
multiplicative temperature indices of nanotubes, Tikrit
Journal of Pure Science, 25(4) (2020) 109- 116. 

13. Y-F.Zhang, M.U.Ghani, F.Sultan, M.Inc and
M.Cancan, Connecting SiO4 in silicate and silicate chain
networks to compute Kulli temperature indices,
Molecules, 2022, 27, 7533. 
14. W.Zhen, A.Khalid, P.Ali, H.Rehman, M.K.Siddique and H.Ullah, Topological

study of some COVOD-19 drugs, Polycyclic
Aromatic
Compounds,DOI:10.1080/10406638.2022.2025864 

15. I.Gutman, B.Furtula and M.S.Oz, Geometric
topological 

and 
application, International Journal of Quantum

Chemistry, 124(2) (2024) e27151. 

approach
indices-Elliptic 

to vertex degree based 
Sombor index theory 

16. V.R.Kulli, Multiplicative elliptic Sombor and
multiplicative modified elliptic Sombor indices, Annals of
Pure and Applied Mathematics, 29(1) (2024) 19-23. 

17. V.R.Kulli, Reverse elliptic Sombor and modified
reverse elliptic Sombor indices, International

Journal of Mathematical Archive, 15(1) (2024) 1-7. 
18. V.R.Kulli, Elliptic Revan index and its exponential

of certain networks, International Journal of
Mathematics and Computer Research, 12(2) (2024)

4055-4061. 
19. V.R.Kulli, Modified elliptic Revan index of certain
two families of nanotubes, Annals of Pure and Applied
Mathematics, 29(2) (2024) 103-107. 
20. V.R.Kulli, Elliptic delta and modified elliptic delta
indices of certain networks, International Journal of
Mathematics and its Applications, 12(2) (2024) 105-116. 

21. V.R.Kulli, Status elliptic Sombor and modified status
elliptic Sombor indices of graphs, Journal of Mathematics
and Informatics, 27 (2024) 49-54. 


	International Journal of Mathematics and Computer Research
	Volume 13 Issue 03 March 2025, Page no. – 4906-4910 Index Copernicus ICV: 57.55, Impact Factor: 8.615 DOI: 10.47191/ijmcr/v13i3.02
	ISSN: 2320-7167

	Temperature Elliptic Sombor and Modified Temperature Elliptic Sombor Indices
	T(u)=
	ESO(G)
	T(G)
	T(u)
	T(v)

	T2G
	uT

	HT(
	T(u)
	+T(v)

	FT(G)
	 T(u)
	+T(v)

	TESO(G)=
	(T(u)
	+T(v)
	+T(v)
	T(u)
	TESO(G,x)

	TESO(G)
	(T(u)
	+T(v)
	T(u)
	+T(v)
	V.R.Kulli , IJMCR Volume 13 Issue 03 March 2025
	4906


	“Temperature Elliptic Sombor and Modified Temperature Elliptic Sombor Indices”
	Considering modified temperature elliptic Sombor index of a graph, we define modified temperature elliptic Sombor exponential of a graph as

	TESO G,x)
	.In this paper, the temperature elliptic Sombor indexandmodified temperature elliptic Sombor index for somestandard graphs and HC5C7 [p, q] nanotubes are determined. Also some properties of newly defined temperature elliptic Sombor index are established.
	II. RESULTS FOR SOME STANDARD GRAPHS
	Proposition 1. Let G be r-regular with n
	vertices andr≥ 2.
	Then



	TESO(G)
	2nr
	(n−r
	)2
	Proof:
	Let G be an r-regular graph with
	vertices and
	r ≥ 2
	and


	nr 2
	edges. Then

	T(u)

	TESO(G)
	(T(u)
	+T(v)
	+T(v)
	T(u)
	r n−r
	r n−r
	r n−r
	r n−r
	nr 2
	   2nr
	(n−r
	)2
	Corollary 1.1.
	Let Cn
	be a cycle with n≥ 3 vertices. Then


	TESO(Cn )
	2n
	(n−2)
	Corollary 1.2.
	vertices. Then
	Let
	Kn
	be a complete graph with
	n≥ 3


	TESO(Kn 
	2n(n
	Proposition 2.
	Let
	be r-regular with n
	vertices and
	Then
	r≥ 2.

	Proof:

	n(n
	r)

	TESO(G)
	Let
	bean
	r-
	regular graph with
	vertices and
	r ≥ 2
	and
	nr 2
	edges.
	Then

	T(u)

	TESO ( G )
	nr 2
	r n−r
	r n−r
	r n−r
	r n−r
	n(n
	r)
	Corollary 2.1.
	Let
	n beacyclewith n≥ 3 vertices. Then


	TESO(Cn)
	−2)
	( nn 8
	Corollary 2.2.
	vertices. Then
	Let
	Kn
	be a complete graph with
	n≥ 3


	TESO Kn 
	2(
	−1)
	III. PROPERTIES OF TEMPERATURE ELLIPTIC SOMBOR INDEX
	Theorem 1.Let G be a connected graph. Then



	HT(
	1G.
	Proof:
	Forany two positive numbers
	and
	b,

	b.
	) +Tv
	For a=Tu
	and
	b=T(v)
	, the above inequality becomes

	(Tu
	T(u)
	+Tv
	(T(u)
	+Tv
	(Tu
	T(u)
	+Tv
	(T(u)
	+Tv
	)2
	)2
	+Tv
	T(u)
	+Tv
	Bythedefinitions, we have

	(T(u)
	+T(v)
	(T(u)
	+T(v)
	+T(v)
	T(u)
	(T(u)
	+T(v)
	Thuswegetthe desired result.
	Theorem 2.
	Let G be a connected graph. Then



	FT(G)
	2T(
	2T(G
	Proof:
	From Theorem 1, wehave

	(T(u)
	+T(v)
	(T(u)
	+T(v)
	+T(v)
	T(u)
	4907
	V.R.Kulli, IJMCR Volume 13 Issue 03 March 2025
	“Temperature Elliptic Sombor and Modified Temperature Elliptic Sombor Indices”
	(T(u)
	+T(v)
	(T(u)
	+T(v)
	2T(u)T(v)
	T(u)
	+T(v)
	(T(u)
	+T(v)
	(T(u)
	+T(v)
	2T(u)T(v)


	FT(G)
	TESO(G)
	2FT(G)
	Proof:
	b.
	a+b
	2(
	(T(u)
	+T(v)
	T(u)
	+T(v)
	(T(u)
	+T(v)
	(T(u)
	+T(v)

	TESO ( G )
	HT (G)FT(G).
	T(u)+T(v))

	T(
	+T(v)
	2T(u)T(v)

	=FTG
	TG
	TESO G
	FT(G)
	2T2(G) FT(G
	IV. RESULTSFOR
	HCC
	7 [
	p,q

	] NANOTUBES
	Figure 1. 2-
	lattice of

	HC5C7
	[8, 4] nanotube
	|E1| =
	|E2| =

	(T(u)
	+T(v)
	T(u)
	+T(v)
	(T(u)
	+T(v)
	T(u)
	+T(v)

	HT1(G)FT(G).
	TESO ( G )
	HT (G)FT(G).
	TESO(G)
	2T (G))FT G
	(FT(G)
	Proof:

	TESOG
	(T(u)
	+T(v)
	T(u)
	+T(v)
	TE

	4pq
	4pq
	}, |TE1| =
	TE

	3 4pq−3
	3 4pq−3
	|TE
	HCC


	TESO G
	pq
	−2
	4pq
	4pq
	2 4pq−2
	3 4pq−3
	+2
	3 4pq−3
	p)
	pq
	4908
	V.R.Kulli, IJMCR Volume 13 Issue 03 March 2025
	“Temperature Elliptic Sombor and Modified Temperature Elliptic Sombor Indices”

	TESO ( G )
	(T(u)
	+T(v)
	+T(v)
	T(u)
	2 4pq−2
	3 4pq−3
	4pq−2
	3 4pq−3
	6pq
	4pq−3
	4pq
	4pq
	  
	2
	20pq
	4p
	4pq−2
	−3
	3 4pq−3
	+2 2(6
	pq
	TESO(G,x)
	4px 2
	5p)x
	6pq

	TESO ( G )
	+T(v)
	+T(v)
	(T(u)
	T(u)
	2 4pq−2
	3 4pq−3
	2 4pq−2
	3 4pq−3
	5p) 3 4pq−3


	(6
	pq
	4pq
	3 4pq−3
	4pq−3
	4 
	 
	pq
	−2
	4pq
	2 4pq−2
	3 4pq−3
	4pq 5p)
	(6pq
	HCC

	TESO G,x
	4px
	6pq
	5p)x
	TESO(G,x)
	4px
	5p)x
	6pq
	TESO ( G )
	pq
	−2
	4pq
	2 4pq−2
	3 4pq−3
	4pq (6pq−5
	p)
	TESO(G,x)
	4px
	5p)x
	6pq
	V. CONCLUSION
	REFERENCES

	4909
	V.R.Kulli, IJMCR Volume 13 Issue 03 March 2025


	V.R.Kulli, IJMCR Volume 13 Issue 03 March 2025

