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Chemical descriptors are numeric numbers that contain a basic chemical structure and describe the structure of a graph. A graph’s
topological indices are linked to its chemical characteristics. Biological activity of chemical compounds can be predicted using
topological indices. Numerous chemical indices have been developed in theoretical chemistry, including the Zagreb index, the
Randić index, the Wiener index, and many others. In this paper, we compute the exact results for the Randić, Zagreb, Harmonic,
augmented Zagreb, atom-bond connectivity, and geometric-arithmetic indices for the Benzenoid networks theoretically.

1. Introduction and Preliminary Results

Topological indices, which are particularly useful tools for
chemists, are provided by graph theory. In terms of graph
theory, vertices represent atoms and edges indicate chemical
bonding in a molecular graph [1]. Topological indices such
as the ABC index, Wiener index, Randić index, Szeged
index, and Zagreb index are highly useful for predicting the
bioactivity of chemical compounds.

A graph can be represented by polynomials, numeric
numbers, a sequence of integers, or a matrix. All graphs are
simple, fnite, and connected. All graphs discussed in this
article are simple, fnite, and connected.

A topological index is a numerical quantity for the
chemical graph and it is expressed through chemical graph
theory. Interest in topological descriptors has already in-
creased in the computer chemistry sector, and is mostly
related with the use of unexpected quantities, the

relationship between structure properties, and the re-
lationship between structure quantities.

Topological indices based on distance, degree, and
polynomials are some of the most popular forms [2].
Chemical graphs play an important part in theory and
theoretical chemistry, and degree-based indices are often
utilized in a number of these segments. In this article, we
explore at some important topological indices and how they
areused to assess benzenoid graphs’ chemical activity.
Chemists can beneft from these topological indices.the

2. Construction for Benzenoid Planar
Octahedron Networks

Step 1: consider a sheet oxide network [3] of
dimension n

Step 2: then, place C6 in each C3 of oxide network
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Step 3: connecting alternating adjacent vertices of C6 to
each opposite vertex, the resultant graph is called
benzenoid planar octahedron network BPOH
Step 4: by using the previous algorithm, we can con-
struct the benzenoid dominating planar octahedron
network BDPOH(r) and the benzenoid hex planar
octahedron network BHPOH(r)

We defned B to be a network with V(B) as a set of
vertices and E(B) as a set of edges in this article, where δ(m)

is the degree of vertex m ∈ V(B).
Te Estrada index is a graph-spectrum-based structural

descriptor that was introduced in 2000 by Estrada and is
defned as follows [4]:

EE(B) � 
n

j�1
e
λi

. (1)

In full resemblance with the Estrada index, Fath-Tabar
et al. in [5] introduced the Laplacian Estrada index, which is
formalised as follows:

LEE(B) � 
n

j�1
e
μi

. (2)

Randić index [6] is an oldest degree-based topological
index, denoted by R−1/2(B), and was proposed by Milan
Randić and is defned as follows:

R−1/2(B) � 
mn∈E(B)

1
��������
δ(m)δ(n)

 . (3)

Te sum of (δ(m)δ(n))α over all the edges
e � mn ∈ E(B) is general Randić index Rα(B) [6] and is
defned as follows:

Rα(B) � 
mn∈E(B)

(δ(m)δ(n))
α for α � 1,

1
2
, −1, −

1
2

. (4)

Te Zagreb index, represented by M1(B) and defned by
Gutman and Das [7], is an important topological index:

M1(B) � 
mn∈E(B)

(δ(m) + δ(n)). (5)

Zhong [8] established the most important harmonic
index, which is defned as follows:

H(B) � 
mn∈E(B)

2
δ(m) + δ(n)

. (6)

Te prominent topological index is augmented Zagreb
index which was proposed by Furtula et al. in [9], and it is
defned as follows:

AZI(B) � 
mn∈E(B)

δ(m)δ(n)

δ(m) + δ(n) − 2
 

3

. (7)

Te atom-bond connectivity (ABC) index, proposed by
Estrada et al. in [10], is a prominent degree-based topological
indicator that is defned as follows:

ABC(B) � 
mn∈E(B)

�������������
δ(m) + δ(n) − 2

δ(m)δ(n)



. (8)

Another prominent topological index is the Geometric-
arithmetic (GA) index, which was proposed by Furtula in
reference [11] and described as follows:

GA(B) � 
mn∈E(B)

2
��������
δ(m)δ(n)



δ(m) + δ(n)
. (9)

3. Primary Results of Benzenoid Networks

In this article, the general Randić, frst Zagreb, H, AZI, ABC,
and GA indices are studied and closed equations for these
indices for the benzenoid planar octahedron networks are
given. Te ABC and GA indices, also their derivatives, are
now the subject of substantial research, see [12, 13] topo-
logical indices and their invariants in diferent graph families
for more information.

3.1. Results for the Benzenoid Planar Octahedron Network.
We construct some degree-based topological indices of the
benzenoid planar octahedron network, denoted by B1(r), in
this section. We calculate the general Randić Rα(B) for
α � 1, −1, 1/2, −1/2{ }, frst Zagreb, H, AZI, ABC, and GA
indices for benzenoid planar octahedron network in this
section.

In the following theorem, we calculate the general
Randić index for the benzenoid planar octahedron network.

Theorem 1. Let B1(r) be the benzenoid planar octahedron
network, then its general Randić index is equal to the fol-
lowing equation:

2 Mathematical Problems in Engineering



Rα B1(r)(  �

2340r
2

− 528r, α � 1,

12(21 + 6
�
6

√
)r

2
+ 12(2

�
3

√
− 8)r, α �

1
2

,

185
32

r
2

+
11
16

r, α � −1,

3
4

(19 + 4
�
6

√
)r

2
+
1
4

(−6 + 6
�
2

√
+ 8

�
3

√
− 4

�
6

√
)r, α � −

1
2

.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(10)

Proof. Let B1(r) be the benzenoid planar octahedron net-
work BPOH(r) as shown in Figure 1, with r≥ 2 and B1(r)

edge set divided into fve divisions based on the degree of
end vertices. Te frst edge partition E1(B1(r)) has 36r2

edges, having δ(m) � δ(n) � 3. Te second edge division
E2(B1(r)) has 12r edges, having δ(m) � 3 and δ(n) � 4.Te
third edge division E3(B1(r)) has 36r2 − 12r edges, having
δ(m) � 3 and δ(n) � 8. Te fourth edge division E4(B1(r))

has 12r edges, having δ(m) � 4 and δ(n) � 8. Te ffth edge
division has 18r2 − 12r edges, having δ(m) � δ(n) � 8.

Rα(B) � 
mn∈E(B)

(δ(m)δ(n))
α
. (11)

For α � 1
Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R1(B) � 

5

j�1


mn∈Ej(B)

δ(m) · δ(n). (12)

We can achieve the following result by using Table 1
edge division:

R1(B) � 9 E1 B1(r)( 


 + 12 E2 B1(r)( 


 + 24 E3 B1(r)( 


 + 32 E4 B1(r)( 


 + 64 E5 B1(r)( 


,

⇒R1(B) � 2340r
2

− 528r.
(13)

For α � 1/2
Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R1/2(B) � 
5

j�1


mn∈Ej(B)

����������
δ(m) · δ(n)


. (14)

We can achieve the following result by using the Table 1
edge division:

R1/2(B) � 3 E1 B1(r)( 


 + 2
�
3

√
E2 B1(r)( 


 + 2

�
6

√
E3 B1(r)( 


 + 4

�
2

√
E4 B1(r)( 


 + 8 E5 B1(r)( 


,

⇒R1/2(B) � 36(7 + 2
�
6

√
)r

2
+ 12(−8 + 4

�
2

√
+ 2

�
3

√
− 2

�
6

√
)r.

(15)

For α � −1
Te general Randić index Rα(B) formula from equation
(4) is used as follows:
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R−1(B) � 
5

j�1


mn∈Ej(B)

1
δ(m) · δ(n)

,

R−1(B) �
1
9

E1 B1(r)( 


 +
1
12

E2 B1(r)( 


 +
1
24

E3 B1(r)( 


 +
1
32

E4 B1(r)( 


 +
1
64

E5 B1(r)( 


,

⇒R−1(B) �
185
32

r
2

+
11
16

r.

(16)

For α � −1/2 Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R−1/2(B) � 
mn∈Ej(B)

1
����������
δ(m) · δ(n)

 ,

R−1/2(B) �
1
3

|E1 B1(r)(  +
1

2
�
3

√




E2 B1(r)(  +

1
2

�
6

√




E3 B1(r)(  +

1
4

�
2

√




E4 B1(r)( | + |

1
8

E5 B1(r)( 


,

⇒R−1/2(B) �
3
4

(19 + 4
�
6

√
)r

2
+
1
4

(−6 + 6
�
2

√
+ 8

�
3

√
− 4

�
6

√
)r.

(17)

Te frst Zagreb index of the benzenoid planar octa-
hedron network is computed in the following
theorem. □

Theorem  . For the benzenoid planar octahedron network
B1(r), the frst Zagreb index is equal to the following
equation:

M1 B1(r)(  � 900r
2

− 96r. (18)

Proof. Let B1(r) denote the bezenoid planar octahedron
network. Te following is the result of using the edge di-
vision from Table 1. As a result of equation (5), we have

M1(B) � 
mn∈E(B)

(δ(m) + δ(n)) � 
5

j�1


mn∈Ej(B)

(δ(m) + δ(n)),

M1 B1(r)(  � 6 E1 B1(r)( 


 + 7 E2 B1(r)( 


 + 11 E3 B2(r)( 


 + 12 E4 B1(r)( 


 + 16 E5 B1(r)( 


.

(19)

We get following result by doing calculation:

⇒M1 B1(r)(  � 900r
2

− 96r. (20)
□

Theorem 3. Let B1(r) be the benzenoid planar octahedron
network r≥ 2; then, we have

H B1(r)(  �
915
44

r
2

+
269
154

r,

AZI B1(r)(  �
46302245
16464

r
2

−
314431744
38587

r,

ABC B1(r)(  �
1
4

(36
�
6

√
+ 9

��
14

√
+ 96)r

2
+
1
2

(6
�
5

√
+ 4

��
15

√
− 3

��
14

√
− 6

�
6

√
)r,

GA B1(r)(  �
18
11

(33 + 4
�
6

√
)r

2
+

3
154

(429
�
3

√
− 112

�
6

√
− 616)r.

(21)
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Proof. We get the required result by fnding the edge di-
vision in Table 1, and then, applying the defnition. It follows
from equation (6) that

H(B) � 
mn∈E(B)

2
δ(m) + δ(n)

� 
5

j�1


mn∈E(B)

2
δ(m) + δ(n)

,

H B1(r)(  �
1
3

E1 B1(r)( 


 +
2
7

E2 B1(r)( 


 +
2
11

E3 B1(r)( 


 +
1
6

E4 B1(r)( 


 +
1
8

E5 B1(r)( 


.

(22)

By doing the calculation, we obtained the following
result:

H B1(r)(  �
915
44

r
2

+
269
154

r. (23)

Equation (7) can be used to compute the augmented
Zagreb index as follows:

AZI(B) � 
mn∈E(B)

δ(m)δ(n)

δ(m) + δ(n) − 2
 

3

� 
5

j�1


mn∈E(B)

δ(m)δ(n)

δ(m) + δ(n) − 2
 

3

,

AZI B1(r)(  �
1
3

E1 B1(r)( 


 +
1

2
�
3

√ E2 B1(r)( 


 +
1

2
�
6

√ E3 B1(r)( 


 +
1

4
�
2

√ E4 B1(r)( 


 +
1
8

E5 B1(r)( 


.

(24)

Figure 1: Benzenoid planar octahedron network BPOH(2).

Table 1: Edge division of benzenoid planar octahedron network (B1(r)) based on the sum of the degrees of each edge’s end vertices.

(δ(m), δ(n)), where mn ∈ E(B1) Number of edges (δ(m), δ(n)), where mn ∈ E(B1) Number of edges

E1 � (3, 3) 36r2 E4 � (4, 8) 12r

E2 � (3, 4) 12r E5 � (8, 8) 18r2 − 12r

E3 � (3, 8) 36r2 − 12r
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By doing the calculation, we obtained the following
result:

AZI �
46302245
16464

r
2

−
314431744
38587

r. (25)

Equation (8) can be used to compute the atom-bond
connectivity index as follows:

ABC(B) � 
mn∈E(B)

�������������
δ(m) + δ(n) − 2
δ(m) · δ(n)



� 
5

j�1


mn∈Ej(B)

�������������
δ(m) + δ(n) − 2
δ(m) · δ(n)



,

ABC B1(r)(  �
2
3

E1 B1(r)( 


 +

��
15

√

6
E2 B1(r)( 


 +

�
6

√

4
E3 B1(r)( 


 +

��
15

√

4
E4 B1(r)( 


 +

��
14

√

8
E5 B1(r)( 


.

(26)

By doing the calculation, we obtained the following
result:

⇒ABC B1(r)(  �
1
4

(36
�
6

√
+ 9

��
14

√
+ 96)r

2
+
1
2

(6
�
5

√
+ 4

��
15

√
− 3

��
14

√
− 6

�
6

√
)r. (27)

Equation (9) can be used to compute the geometric-
arithmetic index as follows:

GA(B) � 
mn∈E(B)

2
��������
δ(m)δ(n)



(δ(m) + δ(n))
� 

6

j�1


mn∈Ej(B)

2
��������
δ(m)δ(n)



(δ(m) + δ(n))
. (28)

By doing the calculation, we obtained the following
result:

GA B1(r)(  � E1 B1(r)( 


 +
4

�
3

√

7
E2 B1(r)( 


 +

4
�
6

√

11
E3 B1(r)( 


 +

2
�
2

√

11
E4 B1(r)( 


 + E5 B1(r)( 


,

⇒GA B1(r)(  �
18
11

(33 + 4
�
6

√
)r

2
+

3
154

(429
�
3

√
− 112

�
6

√
− 616)r.

(29)

□
3.2. Results for the Benzenoid Dominating Planar Octahedron
Network. We construct some degree-based topological in-
dices of the benzenoid planar octahedron network, denoted
by B2(r). We compute the general Randić Rα(B) for
α � 1, −1, 1/2, −1/2{ }, frst Zagreb, H, AZI, ABC, and GA
indices for benzenoid dominating planar octahedron net-
work in this section.

We compute the general Randić index for benzenoid
dominating planar octahedron network in the following
theorem.

Theorem 4. Let B2(r) be the benzenoid dominating planar
octahedron network, and then, its general Randić index is
equal to the following equation:
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Rα B2(r)(  �

7020r
2

− 8076r + 2868, α � 1,

108(7 + 2
�
6

√
)r

2
+ 12(−79 + 8

�
2

√
+ 4

�
3

√
− 22

�
6

√
)r + 12(29 − 4

�
2

√
− 2

�
3

√
+ 8

�
6

√
), α �

1
2

,

555
32

r
2

−
511
32

+
163
32

, α � −1,

9
4

(19 + 4
�
6

√
)n

2
+ 3

�
2

√
+ 4

�
3

√
− 11

�
6

√
−
183
4

 n +
63
4

− 3
�
2

√
− 2

�
3

√
+ 4

�
6

√
 , α � −

1
2

.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(30)

Proof. Let B2(r) be the benzenoid planar octahedron net-
work BPOH(r) as shown in Figure 2, with r≥ 2 and B2 edge
set divided into fve divisions based on the degree of end
vertices. Te frst edge division E1(B2(n)) has
108r2 − 108r + 36 edges, having δ(m) � δ(n) � 3. Te sec-
ond edge division E2(B2(n)) has 24r − 12 edges, having
δ(m) � 3 and δ(n) � 4. Te third edge division E3(B2(r))

has 108r2 − 132r + 48 edges, having δ(m) � 3 and δ(n) � 8.
Te fourth edge division E4(B2(r)) has 24r − 12 edges,
having δ(m) � 4 and δ(n) � 8. Te ffth edge division
E5(B2(r)) has 54r2 − 78r + 30 edges, having
δ(m) � δ(n) � 8.

Rα(B) � 
mn∈E(B)

(δ(m)δ(n))
α
. (31)

For α � 1
Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R1(B) � 
5

j�1


mn∈Ej(B)

δ(m) · δ(n). (32)

We can achieve the following results by using the edge
division in Table 2.

R1(B) � 9 E1 B2(r)( 


 + 12 E2 B2(r)( 


 + 24 E3 B2(r)( 


 + 32 E4 B2(r)( 


 + 64 E5 B2(r)( 


,

⇒R1(B) � 7020r
2

− 8076r + 2868.
(33)

For α � 1/2
Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R1/2(B) � 
5

j�1


mn∈Ej(B)

����������
δ(m) · δ(n)


. (34)

We can achieve the following results by using the edge
division in Table 2.

R1/2(B) � 3 E1 B2(r)( 


 + 2
�
3

√
E2 B2(r)( 


 + 2

�
6

√
E3 B2(r)( 


 + 4

�
2

√
E4 B2(r)( 


 + 8 E5 B2(r)( 


,

⇒R1/2(B) � 108(7 + 2
�
6

√
)n

2
+ 12(−79 + 8

�
2

√
+ 4

�
3

√
− 22

�
6

√
)n + 12(29 − 4

�
2

√
− 2

�
3

√
+ 8

�
6

√
).

(35)

For α � −1
Te general Randić index Rα(B) formula from equation
(4) is used as follows:
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R−1(B) � 
5

j�1


mn∈Ej(B)

1
δ(m) · δ(n)

,

R−1(B) �
1
9

E1 B2(r)( 


 +
1
12

E2 B2(r)( 


 +
1
24

E3 B2(r)( 


 +
1
32

E4 B2(r)( 


 +
1
64

E5 B2(r)( 


,

⇒R−1(B) �
555
32

n
2

−
511
32

+
163
32

.

(36)

For α � −1/2 Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R−1/2(B) � 
mn∈Ej(B)

1
����������
δ(m) · δ(n)

 ,

R−1/2(B) �
1
3

E1 B2(r)( 


 +
1

2
�
3

√ E2 B2(r)( 


 +
1

2
�
6

√ E3 B2(r)( 


 +
1

4
�
2

√ E4 B2(r)( 


 +
1
8

E5 B2(r)( 


,

R−1/2(B) �
9
4

(19 + 4
�
6

√
)n

2
+ 3

�
2

√
+ 4

�
3

√
− 11

�
6

√
−
183
4

 n +
63
4

− 3
�
2

√
− 2

�
3

√
+ 4

�
6

√
 .

(37)

Te frst Zagreb index of the benzenoid dominating
planar octahedron network is computed in the fol-
lowing theorem. □

Theorem 5. For the benzenoid dominating planar octahe-
dron network B2(n), the frst Zagreb index is equal to the
following equation:

M1 B2(r)(  � 2700r
2

− 2892r + 996. (38)

Proof. Let B2(n) be the bezenoid dominating planar octa-
hedron network.Te following is the result of using the edge
division from Table 2. As a result of equation (5), we have

M1(B) � 
mn∈E(B)

(δ(m) + δ(n)) � 
5

j�1


mn∈Ej(B)

(δ(m) + δ(n)),

M1 B2(r)(  � 6 E1 B2(r)( 


 + 7 E2 B2(r)( 


 + 11 E3 B2(r)( 


 + 12 E4 B2(r)( 


 + 16 E5 B2(r)( 


.

(39)

By doing the calculation, we obtained the following
result:

⇒M1 B2(r)(  � 2700r
2

− 2892r + 996. (40)
□

Theorem 6. Let B2(r) be the benzenoid dominating planar
octahedron network r≥ 2; then, we have
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H B2(r)(  �
2745
44

r
2

−
1649
28

r +
5867
308

,

AZI B2(r)(  �
46302245
5488

r
2

−
62151841433
6174000

r +
22394249779
6174000

,

ABC B2(r)(  �
1
4

(288 + 108
�
6

√
+ 27

��
14

√
)r

2
+
1
4

(−288 + 24
�
5

√
− 132

�
6

√
− 39

��
14

√
+ 16

��
15

√
)r

+
1
4

(96 − 12
�
5

√
+ 48

�
6

√
+ 15

��
14

√
− 8

��
15

√
),

GA B2(r)(  � 162 +
432

�
6

√

11
 r

2
+ −186 + 16

�
2

√
+
96

�
3

√

7
− 48

�
6

√
 r + 66 − 8

�
2

√
−
48

�
3

√

7
+
192

�
6

√

11
.

(41)

Proof. We get the required result by fnding the edge di-
vision in Table 1, and then, applying the defnition. It follows
from equation (6) that

Figure 2: Benzenoid dominating planar octahedron network BDPOH(2).

Table 2: Edge division of benzenoid dominating planar octahedron network (B2(r)) based on the sum of the degrees of each edge’s end
vertices.

(δ(m), δ(n)), where mn ∈ E(B2) Number of edges (δ(m), δ(n)), where mn ∈ E(B2) Number of edges

E1 � (3, 3) 108r2 − 108r + 36 E4 � (4, 8) 24r − 12
E2 � (3, 4) 24r − 12 E5 � (8, 8) 54r2 − 78r + 30
E3 � (3, 8) 108r2 − 132r + 48
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H(B) � 
mn∈E(B)

2
δ(m) + δ(n)

� 
5

j�1


mn∈E(B)

2
δ(m) + δ(n)

,

H B2(r)(  �
1
3

E1 B2(r)( 


 +
2
7

E2 B2(r)( 


 +
2
11

E3 B2(r)( 


 +
1
6

E4 B2(r)( 


 +
1
8

E5 B2(r)( 


,

(42)

By doing the calculation, we obtained the following
result:

H B2(r)(  �
2745
44

r
2

−
1649
28

r +
5867
308

. (43)

Equation (7) can be used to compute the augmented
Zagreb index as follows:

AZI B2(r)(  � 
mn∈E(B)

δ(m)δ(n)

δ(m) + δ(n) − 2
 

3

� 
5

j�1


mn∈E(B)

δ(m)δ(n)

δ(m) + δ(n) − 2
 

3

,

AZI B2(r)(  �
1
3

E1 B2(r)( 


 +
1

2
�
3

√ E2 B2(r)( 


 +
1

2
�
6

√ E3 B2(r)( 


 +
1

4
�
2

√ E4 B2(r)( 


 +
1
8

E5 B2(r)( 


.

(44)

By doing the calculation, we obtained the following
result:

AZI �
46302245
5488

r
2

−
62151841433
6174000

r +
22394249779
6174000

.

(45)

Equation (8) can be used to compute the atom-bond
connectivity index as follows:

ABC(B) � 
mn∈E(B)

�������������
δ(m) + δ(n) − 2
δ(m) · δ(n)



� 
5

j�1


mn∈Ej(B)

�������������
δ(m) + δ(n) − 2
δ(m) · δ(n)



,

ABC B2(r)(  �
2
3

E1 B2(r)( 


 +

��
15

√

6
E2 B2(r)( 


 +

�
6

√

4
E3 B2(r)( 


 +

��
15

√

4
E4 B2(r)( 


 +

��
14

√

8
E5 B2(r)( 


.

(46)

By doing the calculation, we obtained the following
result:

⇒ABC B2(r)(  �
1
4

(288 + 108
�
6

√
+ 27

��
14

√
)r

2
+
1
4

(−288 + 24
�
5

√
− 132

�
6

√
− 39

��
14

√
+ 16

��
15

√
)r

+
1
4

(96 − 12
�
5

√
+ 48

�
6

√
+ 15

��
14

√
− 8

��
15

√
).

(47)

Equation (9) can be used to compute the geometric-
arithmetic index as follows:
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GA(B) � 
mn∈E(B)

2
��������
δ(m)δ(n)



(δ(m) + δ(n))

� 
5

j�1


mn∈Ej(B)

2
��������
δ(m)δ(n)



(δ(m) + δ(n))
.

(48)

By doing the calculation, we obtained the following
result:

GA B2(r)(  � E1 B2(r)( 


 +
4

�
3

√

7
E2 B2(r)( 


 +

4
�
6

√

11
E3 B2(r)( 


 +

2
�
2

√

11
E4 B2(r)( 


 + E5 B2(r)( 


,

⇒GA B2(r)(  � 162 +
432

�
6

√

11
 r

2
+ −186 + 16

�
2

√
+
96

�
3

√

7
− 48

�
6

√
 r + 66 − 8

�
2

√
−
48

�
3

√

7
+
192

�
6

√

11
.

(49)

□
3.3. Results for Benzenoid Hex Planar Octahedron Network.
We construct some degree-based topological indices of the
benzenoid planar octahedron network, denoted by B3(r), in
this section. We compute the general Randić Rα(B) for
α � 1, −1, 1/2, −1/2{ }, H, AZI, ABC, and GA indices for
benzenoid hex planar octahedron network in this section.

We compute the general Randić index for benzenoid hex
planar octahedron network in the following theorem.

Theorem 7. Let B3(r) be the benzenoid hex planar octa-
hedron network, then its general Randić index is equal to the
following:

Rα B3(r)(  �

2340r
2

+ 1752r − 30, α � 1,

36(7 + 2
�
6

√
)r

2
+ 24(7 +

�
6

√
+

��
10

√
+

��
15

√
)r + 6(2

��
10

√
− 5), α �

1
2

,

185
32

r
2

+
175
25

r +
24
25

, α � −1,

57
4

+ 3
�
6

√
 r

2
+

72
5

+ 3
�
2
5



+ 8
�
3
5



+
�
6

√
 r +

6
5

(−1 +
��
10

√
), α � −

1
2

.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(50)

Proof. Let B3(r) be the benzenoid hex planar octahedron
network BHPOH(r) as shown in Figure 3, with r≥ 2 and
B3(r) edge set divided into seven divisions based on the
degree of end vertices. Te frst edge division E1(B3(r)) has
12 edges, having δ(m) � 2 and δ(r) � 5. Te second edge
division E2(B3(r)) has 36r2 − 36r edges, having
δ(m) � δ(n) � 3. Te third edge division E3(B3(r)) has 24r

edges, having δ(m) � 3 and δ(n) � 5. Te fourth edge di-
vision E4(B1(r)) has 36r2 + 12r edges, having δ(m) � 3 and
δ(n) � 8. Te ffth edge division E5(B3(r)) has 12r − 6
edges, having δ(m) � 5 � δ(n). Te sixth edge division
E6(B3(r)) has 12r edges, having δ(m) � 5 and δ(n) � 8.Te
seventh edge division E7(B3(r)) has 18r2 edges, having
δ(m) � δ(n) � 8.

Rα(B) � 
mn∈E(B)

(δ(m)δ(n))
α
. (51)

For α � 1
Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R1(B) � 
7

j�1


mn∈Ej(B)

δ(m) · δ(n). (52)

We can obtain the following results by using the edge
division in Table 3.

R1(B) � 10 E1 B3(r)( 


 + 9 E2 B3(r)( 


 + 15 E3 B3(r)( 


 + 24 E4 B3(r)( 


 + 25 E5 B3(r)( 


 + 40 E6 B3(r)( 


 + 64 E7 B3(r)( 


,

⇒R1(B) � 2340r
2

+ 1752r − 30.
(53)

For α � 1/2
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Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R1/2(B) � 

7

j�1


mn∈Ej(B)

����������
δ(m) · δ(n)


. (54)

We can achieve the following result by using the edge
division in Table 3.

R1/2(B) �
��
10

√
E1 B3(r)( 


 + 3 E2 B3(r)( 


 +

��
15

√
E3 B3(r)( 


 + 2

�
6

√
E4 B3(r)( 


 + 5 E5 B3(r)( 


 + 2

��
10

√
E6 B3(r)( 


 + 8 E7 B3(r)(


,

⇒R1/2(B) � 36(7 + 2
�
6

√
)r

2
+ 24(7 +

�
6

√
+

��
10

√
+

��
15

√
)r + 6(2

��
10

√
− 5).

(55)

For α � −1 Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R−1(B) � 

7

j�1


mn∈Ej(B)

1
δ(m) · δ(n)

,

R−1(B) �
1
10

E1 B3(r)( 


 +
1
9

E2 B3(r)( 


 +
1
15

E3 B3(r)( 


 +
1
24

E4 B3(r)( 


 +
1
25

E5 B3(r)( 


 +
1
40

E6 B3(r)( 


 +
1
64

E7 B3(r)( 


,

⇒R−1(B) �
185
32

r
2

+
175
25

r +
24
25

.

(56)

For α � −1/2 Te general Randić index Rα(B) formula from equation
(4) is used as follows:

R−1/2(B) � 
mn∈Ej(B)

1
����������
δ(m) · δ(n)

 .

R−1/2(B) �
1
��
10

√ E1 B3(r)( 


 +
1
3

E2 B3(r)( 


 +
1
��
15

√ E3 B3(r)( 


 +
1

2
�
6

√ E4 B3(r)( 


 +
1
5

E5 B3(r)( 




+
1

2
��
10

√ E6 B3(r)( 


 +
1
8

E7 B3(r)( 


,

⇒R−1/2(B) �
57
4

+ 3
�
6

√
 r

2
+

72
5

+ 3
�
2
5



+ 8
�
3
5



+
�
6

√
 r +

6
5

(−1 +
��
10

√
).

(57)

Te frst Zagreb index of the benzenoid hex planar
octahedron network is computed in the following
theorem. □

Theorem 8. For the benzenoid planar octahedron network
B3(r), the frst Zagreb index is equal to the following
equation:
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M1 B3(r)(  � 900r
2

+ 816r + 24. (58) Proof. Let B3(r) be the bezenoid hex planar octahedron
network. Te following is the result of using the edge di-
vision from Table 3. As a result of equation (5), we have

M1(B) � 
mn∈E(B)

(δ(m) + δ(n))

� 
7

j�1


mn∈Ej(B)

(δ(m) + δ(n)),

M1 B3(r)(  � 7 E1 B3(r)( 


 + 6 E2 B3(r)( 


 + 8 E3 B3(r)( 


 + 11 E4 B3(r)( 


 + 10 E5 B3(r)( 


 + 13 E6 B3(r)( 


 + 16 E7 B3(r)( 


.

(59)

By doing the calculation, we obtained the following
result:

⇒M1 B3(r)(  � 900r
2

+ 816r + 24. (60)
□

Theorem 9. Let B3(r) be the benzenoid hex planar octa-
hedron network r≥ 2; then, we have

Figure 3: Benzenoid hex planar octahedron network BHPOH(2).

Table 3: Edge division of benzenoid hex planar octahedron network (B3(r)) based on the sum of the degrees of each edge’s end vertices.

(δ(m), δn), where mn ∈ E(B3) Number of edges (δ(m), δ(n)) , where mn ∈ E(B3) Number of edges

E1 � (2, 5) 12 E5 � (5, 5) 12r − 6
E2 � (3, 3) 36r2 − 36r E6 � (5, 8) 12r

E3 � (3, 5) 24r E7 � (8, 8) 18r2

E4 � (3, 8) 36r2 + 12r
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H B3(r)(  �
915
44

r
2

+
17466
715

+
78
35

,

AZI B3(r)(  �
46302245
16464

r
2

+
38645819
23958

+
2697
32

,

ABC B3(r)(  � 24 +
9

��
14

√

4
+ 9

�
6

√
 r

2
+
3
5

(40 + 8
�
5

√
+ 5

�
6

√
+ 8

��
10

√
+

���
110

√
)r + 6

�
2

√
−
12

�
5

√ ,

GA B3(r)(  � 54 +
144

�
6

√

11
 r

2
+ 48 +

48
�
6

√

11
+
48

��
10

√

13
+ 6

��
15

√
 r +

24
��
10

√

7
− 6 .

(61)

Proof. We obtained the required result by fnding the edge
division in Table 3, and then, applying the defnition. It
follows from equation (6) that

H(B) � 
mn∈E(B)

2
δ(m) + δ(n)

� 
7

j�1


mn∈E(B)

2
δ(m) + δ(n)

,

H B3(r)(  �
2
7

E1 B3(r)( 


 +
1
3

E2 B3(r)( 


 +
1
4

E3 B3(r)( 


 +
2
11

E4 B3(r)( 


 +
1
5

E5 B3(r)( 


 +
2
13

E6 B3(r)( 


 +
1
8

E7 B3(r)( 


.

(62)

By doing the calculation, we obtained the following
result:

H B3(r)(  �
915
44

r
2

+
17466
715

+
78
35

. (63)

Equation (7) can be used to compute the augmented
Zagreb index as follows:

AZI B3(r)(  � 
mn∈E(B)

δ(m)δ(n)

δ(m) + δ(n) − 2
 

3

� 
7

j�1


mn∈E(B)

δ(m)δ(n)

δ(m) + δ(n) − 2
 

3

.

AZI B3(r)(  � 8 E1 B3(r)( 


 +
729
64

E2 B3(r)( 


 +
125
8

E3 B3(r)( 


 +
512
27

E4 B3(r)( 


 +
15625
512

E5 B3(r)( 


 +
6400
1331

E6 B3(r)( 




+
32768
343

E7 B3(r)( 


.

(64)

By doing the calculation, we obtained the following
result:

AZI �
46302245
16464

r
2

+
38645819
23958

r +
2697
32

. (65)
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Equation (8) can be used to compute the atom-bond
connectivity index as follows:

ABC(B) � 
mn∈E(B)

�������������
δ(m) + δ(n) − 2
δ(m) · δ(n)



� 
7

j�1


mn∈Ej(B)

�������������
δ(m) + δ(n) − 2
δ(m) · δ(n)



,

ABC B3(r)(  �

�
2

√

2
E1 B3(r)( 


 +

2
3

E2 B3(r)( 


 +

��
10

√

5
E3 B3(r)( 


 +

�
6

√

4
E4 B3(r)( 


 +

2
�
2

√

5
E5 B3(r)( 




+

���
110

√

20
E6 B3(r)( 


 +

��
14

√

8
E7 B3(r)( 


.

(66)

By doing the calculation, we obtained the following
result:

⇒ABC B3(r)(  � 24 +
9

��
14

√

4
+ 9

�
6

√
 r

2
+
3
5

(40 + 8
�
5

√
+ 5

�
6

√
+ 8

��
10

√
+

���
110

√
)r + 6

�
2

√
−
12

�
5

√ . (67)

Equation (9) can be used to compute the geometric-
arithmetic index as follows:

GA(B) � 
mn∈E(B)

2
��������
δ(m)δ(n)



(δ(m) + δ(n))
� 

7

j�1


mn∈Ej(B)

2
��������
δ(m)δ(n)



(δ(m) + δ(n))
. (68)

By doing the calculation, we obtained the following
result:

GA B3(r)(  �
2

��
10

√

5
E1 B3(r)( 


 + E2 B3(r)( 


 +

�
2

√

2
E3 B3(r)( 


 +

2
��
11

√ E4 B3(r)( 


 +

��
10

√

5
E5 B3(r)( 




+
2
��
13

√ E6 B3(r)( 


 +
1
2

E7 B3(r)( 




⇒GA B3(r)(  � 54 +
144

�
6

√

11
 r

2
+ 48 +

48
�
6

√

11
+
48

��
10

√

13
+ 6

��
15

√
 r +

24
��
10

√

7
− 6 .

(69)

Table 4: Numerical computation for BPOH(r).

[r] R1 R1/2 R−1 R−1/2 M1 H AZI GA

4 35328 6672.47 95.25 352.119 14016 339.714 12402.7 877.399 1109.05
5 110964 10482.4 147.969 548.141 22020 528.62 29565.1 10482.4 1736.48
6 55860 15149.1 212.25 787.36 31824 759.117 52352.1 15149.1 2503.97
7 81072 20672.4 288.094 10969.78 43428 1031.2 80763.8 20672.4 3411.53
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To compare topological indices numerically for BPOH,
BDPOH, and BHPOH, we calculated all of the indices for
diferent values of r. Tables 4–6 clearly show that when the value
of r increases, all indices increase in ascending order. □

4. Conclusion

In this paper, we computed the required results of Randić,
Zagreb, Harmonic, augmented Zagreb, atom-bond con-
nectivity, and geometric-arithmetic indices for BPOH,
BDPOH, and BHPOH. We also discovered all of the net-
works, numerical computations. Tese key insights lay the
groundwork for understanding the underlying topologies of
the following networks, which are useful from a variety of
chemical and pharmaceutical perspectives. In the future, we
want to create some networks and then analyse their to-
pological indices to learn more about their underlying
topologies.
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