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Abstract: A topological index is a number that assists in understanding various physical characteristics, chemical
reactivities, and boiling activities of a chemical compound by characterizing the whole molecular graph structure. These
indices are essential for quantifying different chemical properties of chemical compounds in chemical graph theory.
The choice of convex polytopes in this work is an important feature due to its structural adaptability, easy accessibility
and astonishing capacity to identify its numerical values. In this paper, we present exact analytical expressions for the
general first temperature index, the general second temperature index, the first hyper-temperature index, the second hyper-
temperature index, the sum-connectivity temperature index, the product-connectivity temperature index, the reciprocal
product-connectivity temperature index, the arithmetic-geometric temperature index and the F-temperature index of
convex polytopes.
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1. Introduction

A molecule or chemical compound can be represented graphically by a chemical graph, also known as a molecular
graph. Chemical graphs, which depict atoms as vertices and chemical bonds as edges, are used in chemistry to describe the
structure of molecules. This graph-based representation simplifies the understanding and analysis of molecular structures
and their properties. A numerical quantity determined mathematically from the network structure is called a graphical
index. These indices are employed in chemical graph theory to measure a substance’s chemical characteristics. Numerical
quantities called topological indices can be employed to characterize the attributes of a molecular graph. In order to predict
significant physicochemical aspects of chemical compounds, topological indices, which are graph invariants that provide
information on the structure of graphs, have shown to be highly helpful in quantitative structure-activity relationships
(QSAR) and quantitative structure-property relationships (QSPR).

In 2000, Basak [ 1] assessed topological indices, including their nature, mutual relatedness, and applicability, whereby
they identified 90 topological indices from 3,692 different chemicals by principle component analysis (PCA). They used
data from 19,000 number of chemical substances. Asadpour [2] computed some topological indices of nanostructures of
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bridge graph in 2012. For the nanostructures of the bridge graph, they calculated the Randi¢, Zagreb, ABC, and geometric
arithmetic indices. In 2016, Kulli [3] investigated the first and second K Banhatti indices, as well as the K hyper-Banhatti
indices, of V-phenylenic nanotubes and V-phenylenic nanotorus. Kulli derived results on some multiplicative temperature
indices of HCsC7[p, g] nanotubes, with inverse sum temperature index of some more nanotubes, also computed the same
results for certain networks that include oxide networks and honeycomb networks, see [4—6]. For H-naphtalenic nanotubes,
Kulli [7] presented the (a, b)-temperature index in 2019. In this work, the author presented the temperature indices for
specific values of a and b for H-naphtalenic nanotubes. Furthermore, Kulli [8, 9] examined the multiplicative (a, b)-
temperature indices of certain nanostructures. He introduced the first and second (a, b)-KA and multiplicative (a, b)-
KA temperature indices of a chemical graph and computed results for tetrameric 1,3-adamantane and also established
multiplicative (a, b)-KA temperature indices. In 2022, Jahanbani et al. [10] described in detail the indices of several
OTIS networks’ molecular architectures. Zhang et al. [11] in 2022 have determined the analysis of temperature-based
topological indices of various COVID-19 drug structures. In this work, they were computed using the analytically
closed formulas of particular coronavirus molecular structures, such as ribavirin, sofosbuvir, and oseltamivir, utilizing
temperature-based topological indices. Temperature-Sombor and temperature-Nirmala indices were determined by Kulli
[12] in 2022 and he also established some properties of these indices.

In order to calculate Kulli temperature indices, Zhang et al. [13] focused on joining SiOy in silicate and silicate chain
networks in 2022. The physicochemical characteristics of COVID-19 medications are highly correlated with the results
of a QSPR analysis of these indices. Kulli [14] in 2023 created some unique temperature indices of oxide and honeycomb
networks. The temperature inverse degree and some other variants of temperature indices of an oxide and honeycomb
graphs were reported in that study. In 2021, Hayat et al. [15] emphasized on convex polytopes regarding longest-path
problems. In this paper, three infinite families of convex polytopes were considered and their property of being Hamilton-
connected was established. Moreover, it is shown that not all convex polytopes are Hamilton-connected by building an
infinite family of convex polytopes that is not Hamilton-connected. They calculated precise analytical formulas for their
detour index by utilizing the Hamilton-connectivity of these graph families.

Turaci [16] identified combinatorial properties of two convex polytopes via eccentricity-based topological indices in
2022. Eccentricity-based topological indices are crucial for QSPR/QSAR research, and numerous works in recent years
have examined these values for various graph types. The topological indices of O, and R,, two convex polytopes, are
calculated based on their eccentricity. Yoong et al. [17] worked on convex polytopes and the corona product of cycle with
the path in 2022. Their main areas of interest were the corona product of cycles with path, convex polytopes D, and R,
and edge-irregular reflexive labeling of antiprism.

2. Preliminaries

Now we discuss some basic definitions that are helpful for our work.

where d; = |y: yz € E¢| is the degree of z. A few keywords and definitions are reviewed below from the body of existing
literature.

Definition 1 A temperature-based graphical index of a graph § = (V¢, E¢) is G; = Y. w(T,, T;), where v is two-
rsEEg

variable symmetric map, and 7, and 7 are the temperature of vertices r and s, respectively. Temperature-based topological
indices are a class of molecular descriptors used in chemical graph theory that are defined based on vertices’ temperatures.
Temperature-based indices were introduced by Kulli [4] in 2019. Here are some well-known temperature-based
topological indices:
* The first hyper-temperature index
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For a graph £, the first hyper-temperature index HT;({) is defined as,

HT(§)= Y (h+T)
edges

where T, is temperature index of vertex r and Ty is temperature index of vertex s in graph {. For a parameter k € R, the

general temperature index 7} generalizes the first hyper-temperature index.

Q)= Y (L+T)"

edges

we have HT} = T{ with k = 2.
* The second hyper-temperature index
For a graph {, the second hyper-temperature index HT»({) is defined as,

HT:(0) =Y (LT)?

edges

The second hyper-temperature index for a parameter k € R is generalized by the general temperature index 7,°.

I(¢) = ) (LT~

edges

we have HT, = T, with k = 2.
* The sum-connectivity temperature index
For a graph , the sum-connectivity temperature index ST is defined as,

(S

STQ)= ¥ e = ¥ (041

edges edges

The sum-connectivity temperature index is generalized by the general temperature index T} for a parameter k € R.

Q)= Y (L+T)"

edges

we have ST = T with k = —1.

* The product-connectivity temperature index
The temperature index of product-connectivity for a graph ¢ is defined as,

1 _1
PT({) = E T Y ‘(TrTs)
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For a parameter k € R, the general temperature index 7,° generalizes the product-connectivity temperature index.

) = ¥ (1)

edges

we have PT = T)f with k = —1.
* The reciprocal product-connectivity temperature index

For a graph , the temperature index of reciprocal product-connectivity RPT is defined as,

RPT(()= Y, VT,T, = ¥ (T,T,)*

edges edges

The reciprocal product-connectivity temperature index is generalized by the second general temperature index 7,
for a parameter k € R.

L) = Y (LT)~

edges

Note that, we have RPT = T,¢ with k = %
* The arithmetic-geometric temperature index
In the case of a graph {, the arithmetic-geometric temperature index AGT is defined by,

AGT () = eg’es (2?/%)

* The F-temperature index
For a given graph {, the F-temperature index can be defined as,

FT(C)= ¥ (T2 +72)

edges

The F-temperature index is generalized by the general temperature index 7} for a parameter kK € R.

To(§)= ) (T°+T5)

edges

Note that, we have FT = Ty with k = 2.

Definition 2 In the 17-dimensional space R", a convex polytope is a geometric shape defined as the convex hull of a
finite set of points in R". In other words, it is the smallest convex set with all of its existing vertices. The edges of convex
polytopes are straight line segments, and their boundaries are flat facets.
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They are fundamental components of convex geometry and optimization, and they are frequently used in computer
science, mathematics, and operational research to represent and resolve issues. Some of the convex polytopes are given
as follows:

* The vertex set and the edge set of Hy is V(Hy) = {vi, wi, Xi, yi, zi: 1 <i < n} and

E(Hy) = {vivi_1, viwi, Viwi_1, WiWi_1, WiXi, XiXi—1, XiYi, XiVi—1, Yii—1, YiZi» ZiZi—1}

respectively. In Figure 3, there is a convex polytope Hy. The convex polytope Hy was introduced by Imran & Siddiqui
[18].

* A pair of ordered vertices and edges builds up the graph Gy,. The description of its vertex set is as follow: V(Gp) =
{wi, xi, yi, zir 1 <i < n} and edge set of Gy, is defined as

E(Gp) = {wiwi—1, WiXi, XiXi—1, XiVi, XiYi-1, YiVi-1 YiZis ZiZi—1}-

We can see the convex polytope Gy, in Figure 4. This family of convex polytope was introduced by Hayat et al. [19].

* The vertex set of Ry, consist of three layers of vertices such that, V(Ry) = {x;, yi, zi: 1 <i < n} and its edge set
Ry is represented by {xixi_1, X;yi, Xiyi—1, YiVi—1, YiZ, Zizi—1 }. Figure 5 represents the 1)-dimensional convex polytope Ry,.
The family R;; was by Baca [20] in 1992.

* The convex polytope Ty, consist of V(Ty)) = {w;, x;, yi, zi: 1 <i <1} and

E(Ty) = {wiwi—1, WiXi, WiXi—1, XiXi—1, XiYis YiVi-1, YiZis YiZi+1s ZiZi—1}

as a vertex set and edge set which is shown in Figure 6. The family R;; was by Baca [21] back in 1988.
* The vertex set of Cyy is V(Cy) = {ai, b, ¢, d;, ¢;: 1 <i < n} and the edge set is

E(Cy) = {aia;_1, aib;, bib;_1, bic;, bici_1, cid;, didi 1, die;, diey1, ejej_1}.

From Figure 7, we have a convex polytope Cy. The convex polytope Cy was discovered by Imran et al. [22].

* A convex polytope Dy, is formed by four layers of vertices and their connection with each other. So its vertex set
and edge set contain {ai, bi,ci,di: 1 <i< T]} and {aiai,l, aib;, aib;_1, bib;_1, bic;, bici_1, ¢id;, did;_, } respectively. We
can see Figure 8 for better understanding. The family Dy, was by Baca [20] in 1992.

Definition 3 In order to reduce the number of vertices that must be sliced, edge partitioning splits a graph
into multiple balanced edge subsets within a specified size. The disjoint partitioning of {’s edge set into m subsets
Er (1 <k < m) is referred to as partitioning. For each k # [, the partitioning of Ex NE; = 0, and E; C E¢, UrcimEx = E¢.

Example 1 Figure 1 displays a graph with 7 vertices and 11 edges. Based on the temperature of each edge’s vertices,
as shown in Table 1, we can observe that there are five sorts of edges.
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Figure 1. A simple graph

Table 1. Edge Partition

(T, Ty), rs € E(G)  Number of edges

1

(7% 72)
(7% 753)
(7% 73) !
(7% 753)
(75 73)

\l \l \l
-J> N o Tl
-h U\ U\
\l \l \l
e w ~ w N
u ua .z:. w I\)

3. Convex polytopes in mathematical chemistry and temperature-based indices

First, we investigate temperature indices in Section 2 for their applicability in structure-property prediction of
physicochemical properties of chemical compounds.

3.1 Structure-property prediction of physicochemical properties and temperature-based indices

This subsection investigates the potential applicability of temperature- based indices in structure-property modeling
of physicochemical properties of compounds. Regarding test molecules, we consider lower benzenoid hydrocarbons
(BHs). Following Gutman and ToSovi¢ [23], the representatives of physicochemical properties have been considered as
the normal boiling point bp, and standard enthalpy of formation AHJ‘? We consider BHs as they represent both cyclic
and acyclic structures, as acyclic structures i.e., trees are subgraphs of general graphs. The number of lower BHs that we
consider is 22 as the number is sufficiently large enough to validate statistical inferences. Moreover, the experimental
data of the chosen test properties i.e., bpp and AH }' is available publicly. Figure 2 delivers chemical graphs of the lower
22 BHs. The experimental data of both bp, and AHf” for these BHs was retrieved from the standard NIST repository [24].

Next, we compute all the temperature indices from Section 2 for the graphs of 22 lower BHs and compare those
values with the corresponding experimental values of bp, and AHJ? We compute Pearson’s linear correlation coefficient
p from this data. The data of correlation values is recorded in Table 2.
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O O 3O OO0

Benzene Naphthalene Phenanthrene Anthracene

COg S P

S 2 g Dibenzo[a,c]anthracene Dibenzo[a,h]anthracene Dibenzo[a,j]anthracene

Chrysene Benzo[a]anthracene Triphenylene
Tetracene Benzo[a]pyrene Benzo[e]pyrene
Perylene Anthanthrene Benzo[ghi]perylene

Figure 2. Chemical graphs of the 22 lower BHs considered in this testing

QD B G50

Picene Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene Dibenzo(a,l)pyrene Pyrene

Table 2. Correlation coefficients p(AH}’) (resp. p(bpp)) between temperature graphical indices and AH}’ (resp. b.p.) for 22 lower BHs

Temperature index p(bpp) p(AH?)
HT, =TP with f =2  —0.9400 —0.9239
HT, =TF with =2 —0.8030 —0.7671
ST=TP with p=—1 09852 09432
PT=Tf withf=—1 09832  0.9490
RPT=Tf withp=1 06722 04709

AGT 0.9960  0.9456
7P with g = 1 09928  0.9231
7P with B =1 0.6753  0.4776

7P with p = —1 09690  0.9325
7P with = -2 0.9304  0.9009
7F with B =1 —0.9342  —0.9180
7F with f = —1 0.9306  0.9009
78 with = -2 0.8557  0.8337
FT=Tywithf=2  —09451 —0.9291
Tg with B = 1 0.6753  0.4776

Tp with B = —1 0.9695  0.9329
Tp with B = 2 09310 0.9009
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Notice that most of the indices produce correlation values higher than 0.9, thus delivering a strong predictive potential
with the physicochemical properties of BHs. In light of Table 2, the best performance has been delivered by the arithmetic-
geometric temperature index i.e., AGT. We investigate the AGT further and put forward the most appropriate regression
models which are, in fact, linear. Here we present those regression models with detailed statistical indicators i.e., the
determination coefficient 7> and standard error of fit s:

bp = —13.848i20_5239 + 20.754i0_g656AGT, r2 = 0.9921, p= 0.996, s =11.7708
AH; = 202144266 + 11.63641 8663AGT, = 0.8942, p =0.9456, s =25.3872.

This suggests that the AGT index besides other temperature indices deserve further attention in QSPR studies.
Moroever, Hayat et al. [25] (resp. Hayat & Liu [26]) deliver strong applicative potentials of temperature-based indices
for predicting thermodynamic properties (resp. the total w-electron energy) of BHs.

Next, we present applicability of convex polytopes in different areas of mathematical chemistry.

3.2 Convex polytopes in mathematical chemistry

This subsection studies the potential applicability of convex polytopes or, in general, convex polytopes in mathematical
and analytical chemistry. Diudea et al. in their seminal book [27] studied polytopes and other graph theoretical models to
study molecular topology. It emphasizes the connection between molecular structure and graph theory, using polytopes
as geometric representations of molecules. Buck and Litherland [28] discuss how polytopes can be used to model the
3D structure of molecules. The geometry of convex polytopes plays a significant role in understanding the stability and
symmetry of molecular configurations. This fact was, in fact, studied in detail by Zhou and Du [29] who investigated
the computation of molecular symmetry and stability using convex polytopes. The symmetry properties of polytopes are
applied to the molecular structures to predict stability. For more applications of geometrical shapes such as polyhedra and
other graphical objects in chemistry, we refer the reader to the work by Balaban [30].

This motivates us to consider a detailed computational analysis of temperature-based graphical indicecs for convex
polytopes.

4. Temperature indices of convex polytopes

In this section, we calculate the temperature indices of convex polytopes of different categories by using edge
partitioning.

4.1 Computational results of temperature indices of convex polytope H,

The topological indices of the convex polytope Hy with dimension 17, which are dependent on temperature, are
calculated in this section. Firstly, we introduce the graph of convex polytope Hj in Figure 3. For any arbitrary vertices
r and s of Hy, we denote T, for the temperature index of vertex r and 7 is for the temperature index of vertex s then the
edge partitioning of the given graph is represented by (7}, Ty), and it is further explained in Table 3 that follows.
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Figure 3. The convex polytope Hy in 1 dimensions

Table 3. The edge partition of convex polytope Hy

(T, T;) \rs € E(G)  Number of edges

(s 55) g
(s %) 2%
(s %) 63
(555 55) s
(s 55) .

We calculate temperature indices in the following theorems based on this edge partitioning of Hy:
Theorem 1 The convex polytope Hy, has general first temperature index

L ) + 2 ﬁ ) + 6 L ) + L% ) + L )
§\5g_4 E\5g2—9g+4 S\g—1) T8\5g2—8g+3) "8\5¢-3) "
Proof. Let iy, be a convex polytope. By definition, we have

Tf(Hy) = ) (L+T)".
edges

Now by using edge partitioning in the Table 3, we deduce
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T (Hyp) =|E1| i+i K+|E\ LJFL ’
P IR 5e =4 T sg—4 2\5g—4 "5¢-5
5 5 \F 5 30\F 3 3 \F
B —— 4+ By ——+—— Es|(——+-——
* 3|<5g—5+5g—5> * 4(5g—5+5g—3> +| 5|(5g—3+5g—3)
8 \* 45g—40 \© 10 \*
TFHy) =g —— ) +2¢( 2"} +6g(—-r
v (Hn) g<5g—4) + g<25g2—45g—|—20) * g<5g—5>
N 40g — 30 "+ 6 \*
§\25g2 —a0g+15) "8\54-3
8 \F 9g—8 K 2 \*
TF(Hy) =g —— ) +2g(—2—"—) +6g(—
¢ (Fn) g<584) ’ g(5g29g+4> * g(gl>

8g—6 x 6 \~
— — 1
+g<5g28g+3) +g<5g3> W
Corollary 1 The first hyper-temperature index of convex polytope Hy, is

64g +162g3—288g2+128g 24g 64g> —96g% 4 36¢ 36g
(5g—4)? (5% —9g+4)? (g—1)2 (5¢>—8g+3)>  (5¢—3)*

Corollary 2 The sum-connectivity temperature index of convex polytope Hy, is

5¢—4 582 —9g+4 5¢>—8g+3 5¢—3
\/ 2¢4] 3gv/2(g— 1 \/ .
STt T g 8 (g—1)+¢g 56 %V s

Proof. For k =2 & x = —% in Equation 1, then we get the above results respectively. O

Theorem 2 The convex polytope Hy has general second temperature index

4 2K+2 4 K+6 1 21<+ 3 K+ 3 2K
§\5¢—4 E\5g2—9g+4 f\g—1 E\sg2—8g+3) "S\54-3) -

Proof. Let iy, be a convex polytope. By definition, we have

T (Hy) = Y (LT
edges
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then by using edge partitioning in the Table 3, we deduce

4 4 \* 4 5 \F
) el (5 ) 1 (s s)
5 5\ 5 3 \F 3 3 \"
El——x-—>_) +E Es|( x>
| 3|<5g—5x5g—5> * 4(5g—5x5g—3> + 5|<5g—3x5g—3)
i 2K+2 L K+6 L 2K+
5¢—4 &\ 25¢2 —45g 120 $\55—5

S R R A A
2582 —40g+15) " &\54-3

3 K 2K
5g2—8g+3) +g<5g—3> @)

Corollary 3 The second hyper-temperature index of convex polytope Hy, is

256g n 32g n 6g n 9g n 8lg
(Sg—4)* (52 —-9g+4)* (¢—1)* (5¢*—8g+3)? (5¢—3)*

Corollary 4 The product-connectivity temperature index of convex polytope Hj, is

107 , g
—g —8 582 —9g+4+ —=1/5¢>—8g+3.
o8 —o8TeVIg I8t JF\/@ g —og+

Corollary 5 The reciprocal product-connectivity temperature index of convex polytope Hy, is

4g 4g 62 V3g 3¢

+ + + + :
S5g—4 5¢2—9g+4 g&—1 /5¢2—-8g+3 58—3

Proof. For k =2, —% & k= % in Equation 2, then we get the above results respectively. O
Theorem 3 The arithmetic-geometric temperature index of convex polytope Hy, is

9g> —8g 4g%> —3g

8g+ .
2/(5¢2—9g+4) /(1582 —24g+9)
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Proof. Let H; be a convex polytope. By definition, we have

AGT (Hy) =Y, (2?/%)

edges

then by using edge partitioning in the Table 3, we deduce

L+L i+i
AGT(HT,) :|El | S5¢g—4 S5¢g—4 + |E2‘ S5¢—4 5¢—5
2/ (s5) (s5) 2/ (s5) ()
5g—4 ) \ 5g—4 5¢—4 ) \ 585
5 5 5 3 3 3
5.5 T 35,3 35 t35,3 5.3 T 35,3
|E3| 5¢—5 5¢—5 +|E4‘ 5¢—5 5¢-3 +‘E5| 5¢-3 5¢-3
5 5 5 3 3 3
2/(55) (55) 2/ (55) () 2/(55) (55)
_8 4540 _10_
AGT (Hy) =g | — 22— | +2 P SEACES | eg | —2— |+
4 T e 5
2 (ng) <5g_4)(5g_5) 2 (5!’7775)
40g—30 6
_ (58-3)(5-5) tg 583
2. /15 3 \2
(56-3)(563) 2 (5?_3)

9g2 —8g n 4g2 —3g

AGT (Hyp) =8¢ + .
(Fn) 2/(5¢2—9g+4) /(1582 —24g+9)

Theorem 4 The general temperature index of convex polytope Hy, is

4 K 1 K 3 K
4o —— 15¢ [ —— 3g( —— ) .
g<5g—4> * g<g—1) * g<5g—3>

Proof. Let H;; be a convex polytope. By definition, we have

Te(Hy) = Y (TF+T5).
edges

then by using edge partitioning in the Table 3, we deduce
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4 K 1 K 3 K
e (5 5) 58 (751) +(555) o

Corollary 6 The F-temperature index of convex polytope Hj; is

64g 15g 27g
+ + .
(5g—4)2 (g—1)* (5¢-3)

Proof. Put ¥ =2 in Equation 3, then we get the required result. O

4.2 Computational results of temperature indices on ny-dimensional convex polytope G,

The temperature-based topological indices of the convex polytope Gy with dimension 7 are calculated in this section.
Firstly, we introduce the graph of convex polytope Gy, in Figure 4.

For any arbitrary vertices r and s of Gy, we denote 7, for temperature index of vertex r and T is for temperature
index of vertex s then the edge partitioning of the given graph is represented by (7, T;), and it is further explained in the
Table 4 that follows.

Table 4. Edge Partition of Convex Polytope Gy

(T, T;) \rs € E(G)  Number of edges

3 3

(4g73’ 4g73> 2g
3 5

(4g73’ 4g75) 28
5 5

(4g75 ) 4g—5 ) 4g
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Figure 4. The convex polytope Gy, in 1 dimension

We calculate temperature indices in the following theorems based on this edge partitioning of Gy:
Theorem 5 The convex polytope Gy has the general first temperature index

6 \* 32¢-30 \¥ 10 \*
2g<4g—3> +2g(16g2—32g—|—15) +4g<4g—5> :

Proof. Let G, be a convex polytope. By definition, we have

(G = L (L4 T~
edges

then by using edge partitioning in the Table 4, we deduce
3 3 \" 3 5 \" 5 5 \"
T¥(Gp) = |Ei| | —— +—— B ——+—— Es|| ——+-——
1 (Gn) = 1|(4g3+4g3> *| 2<4g3+4g5) +| 3|<4g5+4g5)

6 K 32¢—30 . 10 \*
T (Gy) =28 ——= 28\ 162320115 %\ =3 !
1°(Gn) g<4g_3> T g(16g2—32g+15) * g<48_5> v

Corollary 7 The first hyper-temperature index of convex polytope Gy, is

2, 2048g% — 3840g2 + 18003 400g
(4g—3)2 (16g2 —32g+15)2 (4g—5)2

Corollary 8 The sum-connectivity temperature index of convex polytope Gy, is
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g 32g2—64g+30 4g
8 /Be—6+ + 8 \Jag—s.
J3VoETPTE 16g — 15 JoVv'®

Proof. Put k =2 & kappa = —% in Equation 4, then we get the required results respectively. O
Theorem 6 The convex polytope Gy, has the general second temperature index

3 2K 15 K 5 2K
20— 2o —2 ) g4l ) .
g(4g3> + g(16g232g+15) + g(4g5>

Proof. Let Gy be a convex polytope graph. By definition, we have

¥(Gy) = Y, (LT .
edges

then by using edge partitioning in the Table 4, we deduce

X

TX(Gy) = |Ey| 33 K+|E\ 3 5 K+|E| > 5 \°
2 = 4g =3 7 43 2\ 4g—3 " 4g-5 W\ 4g—5 " 4g—5

3 2K 15 K 5 2K
TF(Gp) =2¢ [ —— 28\ o) TRl o= >
2 (Gn) g<4g—3) " g<16g2—32g+15> " g<4g—5) v

Corollary 9 The second hyper-temperature index of convex polytope Gy, is

62 450 | 25008
(4g—3)*  (16g>2—32g+15)>2 (4g—5)*

Corollary 10 The product-connectivity temperature index of convex polytope Gy, is

88 , 2g
g —6g+—\/16g> —32g+ 15.
138 08t V168 32

Corollary 11 The reciprocal product-connectivity temperature index of convex polytope G, is

6g 2V15¢ 20g

+ + .
4g—3  /16g2—-32¢+15 4g-5

Proof. Put x =2, —% & % in Equation 5, then we get the required results respectively. O
Theorem 7 The arithmetic-geometric temperature index of convex polytope Gy, is
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32¢% —30g

6g + .
V/15(16g2 —32g +15)

Proof. Let Gy be a convex polytope graph. By definition, we have

AGT (Gp) =Y (;:;%)

edges

then by using edge partitioning in the Table 4, we deduce

3 3 3 5 5 5
3T 153 o3 T 155 o5t 1.5
AGT(Gn):|E1| 4g-3 4g-3 +|E2| 4g—3 4g—5 +|E3| 4g-5 4g-5
3 3 3 5 5 5
2 <4g73) (4g73> 2 (4g73) <4g75) 2 <4g75> (4g75)
6 32¢—30 10
123 - T3
AGT(Gn) _ 2g 4g—-3 + Zg 16g-—32g+15 +4g 4g—5

2 15 2
2 (%‘%3) 2\/ 1652—32g+15 2 (%5—75)

32¢% —30g

AGT (Gy) = 6g+ .
(Gn) =68 V15(16g2 —32g + 15)

Theorem 8 The general temperature index of convex polytope Gy, is

3 \F 5 \F
6g<4g—3) +10g(4g—5> '

Proof. Let G5 be a convex polytope. By definition, we have

Te(Gn) = ) (TF+T).
edges

then by using edge partitioning in the Table 4, we deduce
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3 \F 5 \F
reon =65 (3) +108(5575) “

Corollary 12 The F-temperature index of convex polytope Gy, is

54¢ 250g
(4g—3)*  (4g—-5)*

Proof. Put k =2 in Equation 6, then we get the above result. O

4.3 Computational results of temperature indices on n-dimensional convex polytope R,

The temperature-based topological indices of the convex polytope Ry, with dimension 7 are calculated in this section.
Firstly we introduce the graph of convex polytope Ry in Figure 5.

Figure 5. The convex polytope Ry in 1 dimensions

For any arbitrary vertices r and s of Ry, we denote 7, for temperature index of vertex r and T is for temperature index
of vertex s then the edge partitioning of the given graph is represented by (7;, Ty), and it is further explained in the Table
5 that follows.
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Table 5. Edge Partition of Convex Polytope Ry

(T, T;) \rs € E(G)  Number of edges

(3 %) 8
(5 w) %
(s =) :

We calculate temperature indices in the following theorems based on this edge partitioning of Ry:
Theorem 9 The convex polytope Ry has general first temperature index

L ) + ﬂ ) + i ) + 2 27g7_40 ) + L )
S \e=1) T8\3g¢2_8g15) T8\34-5 8\ 92 —27g120) "8\34-4) -
Proof. Let Ry be a convex polytope. By definition, we have

T (Ry) = Z (T+T)"
edges

then by using edge partitioning in the Table 5, we deduce

3 3\ 3 5 \F 5 5 \F
TERy) =|Ei| | —— + —— Bl —— " Es|( —— 4"
(Rn) = 1|< 3713 3) +|2|(3g 373 5> * 3<3g 5 32 5) +
Bl (525t 5 g ()
Y\ 3g—5 " 3g—4 S\ 3g—4 "3g—4
6 \* 24g —30 K 10 \*
TX(Ry) =g | ——— ——° - —
() g<3g3> +g(9g224g+15> +g<3g5) "
27g—-40 \* 8 \*
2o =2 T -
g<9g2—27g+20> +g(3g—4)

2 \* 8¢—10 \* 10 \* 27¢—40 K 8 \*
TX(Ry) =g | — e — 20— _° 7
() g<g—l) +g<3g2—8g+5> +g(3g—5> " g<982—27g+20) +g(38—4> @

O
Corollary 13 The first hyper-temperature index of convex polytope Ry, is
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4g N 64g> — 160g> + 100g 100g 1458¢3 — 4320g% +3200g 64g
(g—1)? (3¢ —8g+5)? (3g—5)? (9g% —27g+20)? (3g—4)%

Corollary 14 The sum-connectivity temperature index of convex polytope R, is

g 3g2—-8g+5 g 9¢2—27g+20 g
B =i+ SR SN P ST PO ot - B R S/ P}
LVET T T 10 TV 8 8\ T27g—4a0 " BV#

Proof. Put k =2 & —% in Equation 7, then we get the desired result respectively. O

Theorem 10 The convex polytope Ry has general second temperature index

1 2K 5 K 5 2K 20 K 4 2K
S > 2 2 )
g(g—l) +g(3g2—8g+5> +g(3g—5) - g(9g2—27g+20) +g<3g—4>

Proof. Let Ry be a convex polytope. By definition, we have

I (Ry) = Y (LTS,
edges

then by using edge partitioning in the Table 5, we deduce

15 Re) =B (2 -2 ) il (e ) ()
2 =R 3,73 7 33 2\ 3g-3 " 3¢5 3\ 3g—5 " 3g—5
|E4] > X 4 K+|E| i><i )
Y\ 3g—5 " 3¢g—4 S\ 3g—4 " 3g—4
=g () e 15 N (5T
2\ =8\ 343 8\ 9g2 —24g+15) T¥\34-5
5 20 K 4 2K
8\ 0g2—27g+20) "8\ 34—4
1 2K 5 K 5 2K
TX(R,) =2 | —— - -
2 () g<g_1> +g<3g2—8g+5) +g<3g—5> i

20 K 4 2K
P _t 8
g(9g227g+20> +g<3g4) ®)
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Corollary 15 The second hyper-temperature index of convex polytope Ry, is

& . 25g L 625 800g 2569
(g—1)*  (3g2—8g+5)? (3g—5)* (9¢2—-27g+20)* (3g—4)*

Corollary 16 The product-connectivity temperature index of convex polytope Ry, is

47 2 £ 2_ 2_
58 3g+\@<\/3g 8g+5+1/9g 27g+20).

Corollary 17 The reciprocal product-connectivity temperature index of convex polytope Ry, is

5 1 4 4
L + % +g\5 2 + > + 3 g 4
g—1 3g-— V3g2—8g+5 /9¢2—27g+20 8-
Proof. Put x =2, —% & % in Equation 8, then we get the desired result respectively. O
Theorem 11 The arithmetic-geometric temperature index of convex polytope R;, is
n
4g* -5 27g% —40
3¢+ S + S .
V/15¢2 —40g +25 24/45g2 —135g 4100
Proof. Let R, be a convex polytope. By definition, we have
n polytope. by
T+ 1T
AGT (Ry) = ( )
! d% 2T T,
then by using edge partitioning in the Table 5, we deduce
3 3 3 5 5 5
23 1T 3.3 323 T 3-8 325 T 3.5
AGT(RH)1|E1| 3g—-3 3g-3 +|E2| 3g-3 3g—5 +|E3| 3g—5 3g—5
3 3 3 5 5 5
2/(55) (+5) 2/ (55) (55) 2/ (55) (+5)
S 4 4 4
] = A =R Y]
5 4 4 4
2/ (55) (55) 2/ (s5) (55)
6 24g-30 10
3¢—3 9¢2—24g+15 3g—5
AGT (Ry) =¢ g g | == +g £ +

2 15 2
2 (3&%3) 2\/ g 2agr1s 2 (3;,%5)
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27g—40 8
9g2—27g+20

7/ 2 20 4 \2
9¢2—27g+20 2 (ﬂ)

2g

4g>—5 27g% — 40
AGT(Ry) =3+ 8 o8 + &8 .
V1582 —40g+25) '\ 2,/45g2— 1355+ 100

Theorem 12 The general temperature index of convex polytope Ry is

1 K 5 K 4 K
gl — 58| =——= g\ — -
¢ (g 1) I <3g5> i (3g4)
Proof. Let Ry be a convex polytope. By definition, we have

Te(Ry) = Y (5 +T).
edges

then by using edge partitioning in the Table 5, we deduce
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1 K 5 K 4 K
e =3 (51) +%(573) 4 (m) v

O
Corollary 18 The F-temperature index of convex polytope Ry, is
3g 125g 64g
(6—1)?* (3g—572 (3g—4)?*
Proof. Put ¥ = 2 in Equation 9, then we get the result. O

4.4 Computational results of temperature indices on n-dimensional convex polytope T,

The temperature-based topological indices of the convex polytope T;; with dimension 1) are calculated in this section.
Firstly we introduce the graph of convex polytope T;; in Figure 6. For any arbitrary vertices r and s of T;; we denote T,
for temperature index of vertex r and T is for temperature index of vertex s then the edge partitioning of the given graph
is represented by (7, T), and it is further explained in the Table 6 that follows.

Figure 6. The convex polytope 7y with 1 dimension

Table 6. Edge Partition of convex polytope Ty

(T, T;) \rs € E(G)  Number of edges

4 4

(35 5s) 28
4 5

(35 3s) 4g
5 5

(35 %) 3

We calculate temperature indices in the following theorems based on this edge partitioning of 75, :
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Theorem 13 The convex polytope Ty has the general first temperature index

2 \F 9¢—10 \* 10 \*
20 —— 4o —2— - 3o —— ) .
g<g—1> - g<4gz—9g+5> * g<4g—5>

Proof. Let T;; be a convex polytope. By definition, we have

() = X (T4 T5)"
edges

then by using edge partitioning in the Table 6, we deduce

N 4 4 \* 4 5 \F
T*(Ty) =|E| —4g74+—4g74 +|Ea| —45774+—4g75 +

2 \* 9¢—10 \* 10 \*
TK(Ty) =2¢ [ — 4g | —=—— 3g( —— 10
H(T) g<g—1) " g(4gz—9g+5> " g<4g—5) 10

Corollary 19 The first hyper-temperature index of convex polytope T;, is

8g +324g3—720g2+400g 300g
(g—1)? (4g* —9g+5)? (4g—5)*

Corollary 20 The sum-connectivity temperature index of convex polytope Tj; is

4¢2-9¢+5  3g
V28 —2+4 + =5 \Jf4g—5.
SVEETITEE Tog—10 Ym0 Ve

Proof. Put x =2 & —% in Equation 10, then we get the desired result respectively. O
Theorem 14 The convex polytope Ty, has general the second temperature index

1 2k 5 K 5 2K
2 — 4g( ——— 3g(—— .
g<g—1> - g<4gz—9g+5> - g<4g—5>

Proof. Let T;; be a convex polytope. By definition, we have
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() = Y (L)~
edges

then by using edge partitioning in the Table 6, we deduce

4 4 \* 4 5 \F 5 5 \F
K — —
) =161 (0 < emg) B (e nss) FBl (s s

4 2K 20 K 5 ®
T () =28 —— ) +dg( oy ar—s ] +38( <
2 (Ty) g<4g_4) + g<16g2—36g+20> * g<4g_5)

1 2K 5 K 5 2K
L) =2¢(— ) +4¢( 5= +32l1—= 1
2 (Ty) g(g_l) + g<4g2_9g+5) + g<4g_5> (11)

Corollary 21 The second hyper-temperature index of convex polytope 77, is

2¢ 100g | 1875
(g—1)* * (4g2—9g+5) (4g—5*

Corollary 22 The product-connectivity temperature index of convex polytope Tj, is

2 , 4g
TP 58+ —=\/4g2 —9g+5.
58 T8t VA0

Corollary 23 The reciprocal Product-connectivity temperature index of convex polytope Tj, is

2g 4/5g 15g

+ + :
g§—1 /f4g2—9g+5 4g8-5

Proof. Put x =2, —% & % in Equation 11, then we get the required respectively. O
Theorem 15 The arithmetic-geometric temperature index of convex polytope Ty, is

18g% —20g

S5g+ .
/202 —45g+ 25

Proof. Let T;; be a convex polytope. By definition, we have

AGT (Ty) =) (;\;;%) :

edges
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then by using edge partitioning in the Table 6, we deduce

4 4 4 5 5 5

At A T+ 15 545
dg—4 T 4g—4 dg—4 T 4g—5 T35 T 703
AGI (Ty) = |E1| | —F=—== +|Es| | —A—=2 | | R
4 4 4 5 s 5
2 <4g—4) (4g—4) 2 (4g_4) (4g_5) 2 (74g—5> (7457_5)
8 36540 10
To—4 7 0
AGT (Ty) =2 Lz +4g 2@# 13g Lz
2/ () 67 365720) 2/ (55)

18g% — 20g

\/20g2 —45g+25

AGT (Ty) = 5¢ +

O
Theorem 16 The general temperature index of convex polytope 7, is
1\ 5 \F
8g| — 10g| —— | .
g(g—1> i g<4g—5>
Proof. Let T;; be a convex polytope. By definition, we have
Te(Ty) = ), (TX+T).
edges
then by using edge partitioning in Table 6, we deduce
4 K 4 K 4 K 5 K
T(Ty) =|E — — E — -
() = 1(<4g4) +(4g4> >+ 2|<<4g4> +<4g5> )+
5 \" 5\
E - -
| 3(<4g—5) +(4g—5) )
4 K 4 K 5 K 5 K
T (Ty) =2g (2 —— 4 — — 3gl2| ——
() g( (43—4) >+ g(<4g—4) +(4g—5) >+ g( <4g—5> )
1\ 5 \F
T (Ty) =8g | —— 10g | —— 12
() g<g—1> i g(4g—5> (12)
O

Corollary 24 The F-temperature index of convex polytope T is
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8g 250g
(g—1)*  (4¢-5)*

Proof. Put ¥ =2 in Equation 12, then we get the result. O

4.5 Computational results of temperature indices on n-dimensional convex polytope C,

The temperature-based topological indices of the convex polytope C;, with dimension 7 are calculated in this section.
Firstly we introduce the graph of convex polytope Cy, in Figure 7.

Figure 7. The convex polytope Cy, in 1) dimensions

For any arbitrary vertices r and s of Cy;, we denote T, for temperature index of vertex r and T is for temperature index
of vertex s then the edge partitioning of the given graph is represented by (7}, T;), and it is further explained in Table 7
that follows. We calculate temperature indices in the following theorems based on this edge partitioning of Cy:

Table 7. Edge Partition of convex polytope Cy

(T, T;) \rs € E(G)  Number of edges

3 3
337 593 8

3 5
3523’ 525 4g

|

8
4
S 4

e, iy 2g

|

8

‘b

4
5g—4° 5g 8

()
(2 55)
(s 5)
(s 5)

Theorem 17 The convex polytope Cyy has the general first temperature index
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6 . 8g—6 * 2 \* 9¢—38 . 8 *
— ) +4g(—2 ) 42g =) 42g( =) .
g(Sg—4> i g<5g2—8g+3) i g(g_1> " g(5g2—9g+4> +g(5g_4)
Proof. Let Cyy be a convex polytope. By definition, we have

TF(Cy) = Y (TL+T)" .
edges

then by using edge partitioning in the Table 7, we deduce

3 3\ 3 5 \F 5 5 \F
T (Cy) =|E| | —— + —— Bl ——F+—= B3\ s, s t5, %
1 (Cp) =| 1|<5g—3+5g—3) + 2|(5g—3+5g—5> *| 3(5g—5+5g—5>
+ |E4| 75 TR K+| | iﬂLi K
4 —5 " 5g—4 Es Sg—4
6 \* 40g —30 K 10 \*©
TC) =g ( = ) +48( 50 ar e ) +28( =<
(Cy) g<5g_4> + g(25g2—40g+15> i g(Sg—5> '
45g — 40 . 8 \*
ho 45840 _8
g(25g2—45g+20) +g<5g—4>
6 \* 8g—6 . 2 \"
TG =¢| = ) +4¢| s ) +2¢(—
(G g<5g—4> * g(5g2—8g+3> i g(g—l) !
9¢—8 \* 8 \*
2o —25 2 _ 13
g(5g2—9g+4> +g(58—4> ()

Corollary 25 The first hyper-temperature index of convex polytope Cy, is

36g (256g3 —384g% + 144g> 8¢ (162g3 —288g% + 128g) 64g
(5g—4)? (5g% —8g+3)? (g—1)? (5g% —9g+4)? (5g—4)*

Corollary 26 The sum-connectivity temperature index of convex polytope Cy, is

\/Sg +4,/ 8g+3+g\/2g 2+2g 9g+4+7\/5g—4.

Proof. Put «x =2 & x = —% in Equation 13, then we get the required result respectively. O
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Theorem 18 The convex polytope Cy; has the general second temperature index

3 2K‘+4 3 K'+2 1 2K'+2 4 K'+ 4 2K
§\5¢-3 $\5¢2 8¢ 13 \eg—1 S\52-9g14) "E\5e-4) -

Proof. Let Cy, be a convex polytope. By definition, we have

Tf(Cy) = Y (L)~
edges

then by using edge partitioning in the Table 7, we deduce

3 3\F 3 5 \F 5 5 \"
TS (Cy) =|E E o L
7 (Cp) =| 1(5g—3x5g—3> + 2|<5g—3x5g—5) * 3|<5g—5><5g—5> +
£ 5, 4 K+|E| 4 4 «
“\5g-5"5¢_4 Y\5g—4 " 554
3 2K 15 K 5 2
TFC) =g (= ) +4g(5emr s ) t28(
2 (Cn) g<5g—3> * g(25g2—40g+15) * g(Sg—5> i
) 20 (A 2
§\25g2 —45g120) "8\5_4
3 2K 3 K 1 2K
TX(Cp) =g | —— el e 28—
2 (Cn) g(ﬁg—3> N g(5g2—8g+3> " g(g—l) "

4 K 4 2K
29| ——— e 14
g<5g2—9g+4) +g<5g—4) (14

Corollary 27 The second hyper-temperature index of convex polytope Cy, is

8lg n 36g n 2g n 32g 256¢g
(5¢—3)* (582 —8g+3)* (¢—1)* (58> —9g+4)* (5g—4)*

Corollary 28 The product-connectivity temperature index of convex polytope Cy, is

59 , 4g
o2 4gt 0 \/592 8o 13 592 —9g 1 4.
8 g+\/§\/g g+3+gV5¢82—9g+

Corollary 29 The reciprocal product-connectivity temperature index of convex polytope Cy, is
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3g 4\/3g L 28 4g 4g

+ + - :
(5¢—=3)  /5¢2—8g+3 (¢—1) /582—9g+4 (5¢—4)
Proof. Put x =2, f% & % in Equation 14, then we get the desired result respectively. O

Theorem 19 The arithmetic-geometric temperature index of convex polytope Cy, is

16g%—12 9¢2—38
4o+ g g + g g .
15¢2 —24¢+9 2./5g*—9g+4

Proof. Let Cyy be a convex polytope. By definition, we have

AGT (Cy)= ). (5&%) .

edges

then by using edge partitioning in the Table 7, we deduce

3 3 3 5 5 5
=5+ =3+ 2% =25+ 2=
5—3 ' 5g-3 5¢—3 ' 53-5 5g—5 ' 5g-5
AGT (Cy) =|E)| g g + |E,| g g + |E;| g g +
3 3 3 5 5 5
2 (Sg*3) (58*3) 2 (58*3) (Sg*S) 2 (Sg*—") (58*5)
5 4 4 4
+ ot
5¢—5 | 5g—4 5¢-4 " 554
|E4‘ 8 8 T ‘E5| 8 8
5 4 4 4
2 (5g75> <5g74) 2 <5g74) (5g74>
6 40g—30 10
5013 2_ 50_5
AGT (Cy) =g 5¢—3 a +dg . (25g 4ofs+15) +2g 54—5 a n
2 (5;7—3> (25g7—40g+15) 2 (5&%5)

45g—40 8
25g2—45g+20 554
2¢ (25¢ 280 ) tg 8 .
2\ B3e—a5720) 4
(25g7—45g+20) 2 (ng)

16g% — 12 9¢2—8
AGT (Cy) =4g + e S §-°8 ).
V15¢%2 —24g+9 2/58*—9g+4
Theorem 20 The general F-temperature index of convex polytope Cy, is
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3 K l K 4 K
2 ) 10g( — ) t4e(——) .
6g<5g—3> * Og(g—l) * g<5g—4>

Proof. Let Cyy be a convex polytope. By definition, we have

Te(Cp) = ) (T +T).
edges

then by using edge partitioning in the Table 7, we deduce

() (25 () (5))-
() (59 () )
M(ESNEN)

15l (G5))-

3 K 1 K 4 K
e =65 (55) +105(71) 4 (553) 0

Corollary 30 The F-temperature index of convex polytope Cy, is

S54¢g 10g 64g
+ + :
(5—3)* (¢—1)?* (5g—4)?

Proof. Put ¥ = 2 in Equation 15, then we obtain the result. O
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4.6 Computational results of temperature indices on n-dimensional convex polytope D,

The temperature-based topological indices of the convex polytope Dy, with dimension 7 are calculated in this section.
Firstly we introduce the graph of convex polytope Dy, in Figure 8.

Figure 8. The convex polytope Dy, in 1 dimensions

For any arbitrary vertices r and s of Dy, we denote 7. for the temperature index of vertex r and 7 is for the temperature
index of vertex s then the edge partitioning of the given graph is represented by (7, T;), and it is further explained in Table
8 that follows. We calculate temperature indices in the following theorems based on this edge partitioning of Dy,:

Table 8. Edge Partition of convex polytope Dy

(T, T;) \rs € E(G)  Number of edges

(s 55 g

Theorem 21 The convex polytope Dy has general first temperature index

2 \* 5¢—6 K 6 \* 18(g—1) \* 6 \*
= 20— — - 20— 2 20— .
g<g—1) * g<282—5g+3> +g(Zg—3> * g<882—188+9) * g(4g—3>

Proof. Let D; be a convex polytope. By definition, we have
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TE(Dy) = ¥ (T + )"
edges

then by using edge partitioning in the Table 8, we deduce
4 4 \* 4 6 \~ 6 6 \*
TX(Dp) =|Ey| [ —— + —— Bl —+—— Es|| ——— 4+ ——
i (Dn) =| l|(4g—4+4g—4> * 2(4g—4+4g—6> * 3|<4g—6+4g—6) +
|E4| 6 +i K+|E\ iJri K
Y\1g—6 " 4g-3 S\4g—3 " 43
8 \* 40g —48 K 12 \*
T¥(Dp) =g —— ) +2g( —2 " =
' (Pn) g<4g—4) * g(16g2—4Og+24) +“”<4g—6> *
36g—36  \¥ 6 \*
2 ——=2 """ ) 425 ——
g<16g2—36g+18> * g<4g—3)
2 \¥ 5g—6 \© 6 \*
T¥(Dp) =g — ) +2g(—2—"— —
£ (Dn) g<g—1) - g<282—5g+3> +g(Zg—3> "

18(g—1) \* 6 \~
28 | —V—>——"— 28| —— 16
g<8g2—18g+9 2843 (16)
Corollary 31 The first hyper-temperature index of convex polytope Dy, is

4g +50g3—120g2+72g 36g +648g3—1296g2+648g 72g
(e—1)* (28*-5¢g+3)2  (26—3)? (8¢ —18g+9)? (4g—3)>"

Corollary 32 The sum-connectivity temperature index of convex polytope Dy, is

g 2¢2—-5g+3 g g [16g2—36g+18 ¢
8 e l42g 82813 8 o3 8 (1087080, 8 e
VaVET T Tseme TV TS g1 V3V

Proof. Put x =2 & x= —% in Equation 16, then we get the desired result respectively. O
Theorem 22 The convex polytope Dy, has the general second temperature index

1 2K 3 K 3 2K 9 K 3 2K
- 2g( — " 2 20—~ 20 ——) .
g<g1) * g<2g25g+3) +g<2g3> * g<8g218g+9) - g<4g3>
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Proof. Let Dy, be a convex polytope. By definition, we have

T¥(Dy) = Y, (LT .

edges

then by using edge partitioning in the Table 8, we deduce

4\ 24 x 6 \2%
T, (Dy) =¢ <4g—4) +2¢g <l6g2—4()g+24> +g <4g_6> N
2 <16g2_]386g+18> e (4;3)2'(
) ) ()
2g <882?88+9> R (4&733)2’< (17)

Corollary 33 The second hyper-temperature index of convex polytope Dy, is

s . 18¢ . 8l 162¢ 162¢
(g—1)*  (2¢2—5g+3)?  (2g—3)* (8g2—18g+9)> (4g—3)*

Corollary 34 The product-connectivity temperature index of convex polytope Dy, is

13 2g
—4g —|—7 2¢2—5 —|—3—|— 8g2 —18g+9.
3 /3 8 8 8 8

Corollary 35 The reciprocal product-connectivity temperature index of convex polytope Dy, is

g 2v/3g 3¢ 6g 63

+ + :
§—1 /2g2—5¢+3 28— 37" V/8g2—18g+9 4g—3
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Proof. Put k =2, 5! & 1 in Equation 17, then we get the desired result respectively. O
2 2 q g P Y.
Theorem 23 The arithmetic-geometric temperature index of convex polytope Dy, is
5¢2—6 69> —6
sor (58068 ), _ 6-6g
6g2—15¢+9 \/8g2—18g+9
Proof. Let Dy, be a convex polytope. By definition, we have
T+ 1T
AGT(Dp) =Y ( ) .
edges 2 v I T;
then by using edge partitioning in Table 8, we deduce
4 4 4 6 6 6
o a T 1.2 1ot o< e T 7o g
Zg—4 T 1g-4 Zg—4 T 436 g6 ' 4g6
AGT (Dy) =|E\| . - +|E, | . - + |E3] i £ +
2/(55) (=) 2/(55) (%) 2)/(5%) ()
4g—4 4g—4 4g—4 4g—6 4g—6 4g—6
wetns T3t RS
|E4| 8~ 8~ +|E5| 8§~ 8~
6 3 3 3
2)/(5%) () /() (&)
8 40g—48 12
e 4 1642 —402124 106
AGT (Dn ) —g 4g—4 - + 2g 16g 402g4+24 tg 4g—6 . +
2 (4;%4) 2\/ Tog=a0523 2 (?6_6)
36g—36 6
2_ Te_3
2¢ (l6g 361g8+18) g 4g-3 -
2 (162365 +18) 2 (4;—73)
5¢°—6 63> — 6
AGT (Dy) =4g+ B S S S—
\/6g2—15g+9 \/8g%—18g+9
O

Theorem 24 The general temperature index of convex polytope Dy, is

1 K 6 K 3 K
4g | —— 6g( —— 6g( —— ) .
g<g—1) * g<4g—6> - 8(48—3)
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Proof. Let Dy, be a convex polytope. By definition, we have

Ti(Dy) = Z (TF+1).
edges

then by using edge partitioning in Table 8, we deduce

Corollary 36 The F-temperature index of convex polytope Dy, is

4g 216g S54g
(g—1)* (4g—6)> (4g—3)%

Proof. Put ¥ = 2 in Equation 18, then we obtain the result.

5. Conclusions

(18)

In this study, a special family of geometrical graphs i.e., convex polytopes and their temperature indices are
discussed. We emphasized different convex polytopes, also computed the general first temperature index, the general

second temperature index, the first hyper-temperature index, the second hyper-temperature index, the sum-connectivity

temperature index, the product-connectivity temperature index, the reciprocal product-connectivity temperature index, the

arithmetic-geometric temperature index and the F-temperature index of all these convex polytopes.
Future work may include the extension of this study:

* Find sharp upper and lower bounds on the arithmetic-geometric temperature index of graphs with a given number

of vertices, the number of edges, the vertex connectivity, and the edge-connectivity.
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* Do the computational results in this paper on temperature indices of convex polytopes deliver some topological
insights to better characterize their geometrical structure?
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