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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
Randi¢ index, the Wiener index, and many others. In this paper, we compute the exact results for the Randi¢, 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, Randi¢ 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, finite, and connected. All graphs discussed in this
article are simple, finite, 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 benefit 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 C; in each C; of oxide network
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Step 3: connecting alternating adjacent vertices of C4 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 defined 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 § (m)
is the degree of vertex m € V (B).

The Estrada index is a graph-spectrum-based structural
descriptor that was introduced in 2000 by Estrada and is
defined as follows [4]:

EE(B) = ) ¢". (1)

i

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) = ) ¢, (2)
=1
Randi¢ index [6] is an oldest degree-based topological

index, denoted by R_,,, (B), and was proposed by Milan
Randi¢ and is defined as follows:

R,y (B) =

1
mngi:( B) W ( 3)

The sum of (8(m)d(n))* over all the edges
e =mn € E(B) is general Randi¢ index R, (B) [6] and is
defined as follows:

Z (8(m)8 (n))* fora = 1,%,—1,—1. (4)

R,(B) = :
mneE (B)

The Zagreb index, represented by M, (B) and defined by
Gutman and Das [7], is an important topological index:

M (B)= Y (60m)+8(n), %)

mneE (B)

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

2
AB = 2 Seat ©

mneE
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The prominent topological index is augmented Zagreb
index which was proposed by Furtula et al. in [9], and it is

defined as follows:
Smdm \
2 (5(m)+a(n)—z>' @

mneE (B)

AZI(B) =

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

B S(m)+d6(n) -2
ABC(B) = mn;(B) \/—6 PTTE (8)

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

2+/6 (m)d (n)

GAB) = Z(B) 5(m)+3(n)’ ®)

mneE

3. Primary Results of Benzenoid Networks

In this article, the general Randi¢, first Zagreb, H, AZI, ABC,
and GA indices are studied and closed equations for these
indices for the benzenoid planar octahedron networks are
given. The ABC and GA indices, also their derivatives, are
now the subject of substantial research, see [12, 13] topo-
logical indices and their invariants in different 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 B, (r), in
this section. We calculate the general Randi¢ R, (B) for
a ={1,-1,1/2,-1/2}, first Zagreb, H, AZI, ABC, and GA
indices for benzenoid planar octahedron network in this
section.

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

Theorem 1. Let B, (r) be the benzenoid planar octahedron
network, then its general Randi¢ index is equal to the fol-
lowing equation:
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[ 234017 - 528r, a=1,
1
12(21 + 6V6)r* + 12(2/3 - 8)r, a=-,
R, (B;(r)) =1 10
(B (1) 185, 11 (10
—r +—=r, a=-1
32 16
3 , 1 1
3 (19 4V6)r" +2 (-6 + 62 +8V3 —4V6)r, a=—.

Proof. Let B, (r) be the benzenoid planar octahedron net-
work BPOH (r) as shown in Figure 1, with » >2 and B, (r)
edge set divided into five divisions based on the degree of
end vertices. The first edge partition E, (B, (r)) has 36r?
edges, having §(m) = §(n) = 3. The second edge division
E, (B, (r)) has 12r edges, having § (m) = 3 and § (n) = 4. The
third edge division E; (B, (r)) has 36r% — 12r edges, having
&(m) = 3 and 6 (n) = 8. The fourth edge division E, (B, ())
has 12 edges, having § (m) = 4 and § (n) = 8. The fifth edge
division has 18r% — 12r edges, having 8 (m) = 6(n) = 8.

R,(B)= ) (8(m)3d(n)". (11)

mnéeE (B)

Fora=1

The general Randi¢ index R, (B) formula from equation
(4) is used as follows:

5
Ri(B) =) Y 8(m)-5(n). (12)

j=1 mneEj(B)

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

Ry (B) =9|E, (B, (r))| + 12|E, (B, (r))| + 24|E5 (B, (r))| + 32|E, (B, (r))| + 64|E5 (B, (1)),

=R, (B) = 2340r* — 528r.

For a =1/2

The general Randi¢ index R, (B) formula from equation
(4) is used as follows:
5
Rip(B)= ), Vo(m)-8(m). (1)
j=1

j=1 mneE;(B)

(13)

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

Ry, (B) = 3|E, (B, (r))| + 2V3|E, (B, (r))| + 2V6|E; (B, (r))| + 4V2|E, (B, (r))| + 8|E5 (B, (r))],

=Ry, (B) = 36(7 +2V6)r* + 12(-8 + 4V2 +2V3 —2V6)r.

For o = -1

The general Randi¢ index R, (B) formula from equation
(4) is used as follows:

(15)
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5
1
R,(B)=) ) 8(m)-o(n)

j=1 mnéEj(B)
1 (16)
R_,(B) = §|E1 (B1 (r))l |E2 (B (r) | |E3 B (r))I |E4 (B (r))l | B (f))|
=R_,(B) = 3825 +%r.
For a = -1/2 The general Randi¢ index R, (B) formula from equation
(4) is used as follows:
R_,,(B) = Z 1
-12 g (B) 5(m) - 8(71)’
1
Ry, (B) =§|E1 (B, (r)|+ 2\/— E, (B, (n)|+ 2\/— E4 (B, (r)|+ \/— E, (B, ()l +17 |E (Bi(M)]: (17)
=R_,,,(B) = Z (19 + 4V6)r’ +i (-6 +6V2 +8V3 —4V6)r.
M, (B, (r)) = 9007 — 96r. (18)

The first Zagreb index of the benzenoid planar octa-

hedron network is computed in the following

theorem. | Proof. Let B,(r) denote the bezenoid planar octahedron
network. The following is the result of using the edge di-

Theorem 2. For the benzenoid planar octahedron network V'™ from Table 1. As a result of equation (5), we have

B, (r), the first Zagreb index is equal to the following

equation:
5
M (B)= Y @Bm+8m)=) > (8(m)+8(n),
mneE (B) j=1 mneE; (B) (19)
M (B, (r)) = 6|E, (B, ()| + 7|E, (B, (r))| + 11|E5 (B, (r))| + 12|E, (B, (r))| + 16|E5 (B, (1))
We get following result by doing calculation: Theorem 3. Let B, (r) be the benzenoid planar octahedron
twork 2; then, h
=M, (31 (r)) — 90012 — 96r. (Z(I)j) network r = en, we nave
915 , 269
B =—7T T,
H(B () = 4 15
46302245 314431744
AZI(B, (1)) = - r,
16464 38587

(21)
ABC(B, (1)) :i(36\/3 +9V14 +96)r’ +% (65 +4V15 - 3V14 - 6V6)r,

A(B;(r) = 1—? (33 +4V6)r’* + % (429V3 — 1126 - 616)r.



Mathematical Problems in Engineering 5

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

TaBLE 1: Edge division of benzenoid planar octahedron network (B, (+)) based on the sum of the degrees of each edge’s end vertices.

(8 (m), §(n)), where mn € E(B,) Number of edges (8(m), 8 (n)), where mn € E(B,) Number of edges
E, = (3,3) 36r? E, = (4,8) 12r

E, = (3,4) 12r E, = (8,8) 1872 — 12r
E; = (3,8) 36r2 — 12r

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

5
2
Hoy- Y <SS s
mneE (B) 8( ) j=1 mneE (B) 8(m) + 6(1’1) (22)
1 2 2 1 1
H (B, (r)) = 3 |E1 (B, ("))| + 7 |E2 (B, (r))l + 11 |E3 (B, (r))| + 6 |E4 (B, (r))l + 38 |E5 (B, (7’))|'
By doing the calculation, we obtained the following Equation (7) can be used to compute the augmented
result: Zagreb index as follows:
915 , 269
— 7. 23
H (B, (1) = a4 T1sa” (23)
smsm) \ & S(m)d(m) Y’
AZI(B) = (—) = )
mng;(B) 6(m)+d6(n)-2 ]Z:; mnéw) d(m)+d6(n)-2 20

1 1 1 1
AZI(B, (1)) = IE (B, ("))l \/§|E2 (B, ("))| +ﬁ|E3 (B, (”))l +M|E4 (B, (”))l +§lE5 (B, (T))|'



By doing the calculation, we obtained the following
result:

46302245 , 314431744
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Equation (8) can be used to compute the atom-bond
connectivity index as follows:

AZI = 1 (25)
16464 38587
dm)+8(n) -2 S(m) +8(n) -2
ABC(B) = A 2 R A
2 V15 Ve V15 V14
ABC(B, (r)) = 3 |E1 (B, (N)] + 6 |E> (B, (M) + e |Es (B (M) + 5 |E4 (B, ()] + 5 |Es (B, (1)].
By doing the calculation, we obtained the following
result:
=ABC(B, (1)) = i (366 +9V14 +96)r” +% (65 +4V15 - 3V14 - 6V6)r. (27)
Equation (9) can be used to compute the geometric-
arithmetic index as follows:
2+/5(m)d : 2+/5(m)d
GAB)= (8(m()n1)6 23) -2 S 50 (28)
mnek (B) 7 ez (8(m) +0(n)
By doing the calculation, we obtained the following
result:
43 46 242
GA (B, (1)) =|E, (B, ()| + - |E> (B (M)] + 11 |E5 (B, ()] + 11 |E4 (B, ()] +[Es (B, ()],
(29)
=GA(B, () = % (33 +4V6)r” + % (429V3 —112V6 - 616)r.
O

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 B,(r). We compute the general Randi¢ R, (B) for
a={1,-1,1/2,-1/2}, first Zagreb, H, AZI, ABC, and GA
indices for benzenoid dominating planar octahedron net-
work in this section.

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

Theorem 4. Let B, (r) be the benzenoid dominating planar
octahedron network, and then, its general Randi¢ index is
equal to the following equation:
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[ 7020r% — 80767 + 2868,

RlX (BZ (T)) = 555 5

"
32

511

32

163
+—=>
32

Z(l9+4\/6)n2+<3\/§ +4V3 -11V6 —

Proof. Let B, (r) be the benzenoid planar octahedron net-
work BPOH () as shown in Figure 2, with r >2 and B, edge
set divided into five divisions based on the degree of end
vertices. 'The first edge division E,(B,(n)) has
108r* — 108r + 36 edges, having & (m) = §(n) = 3. The sec-
ond edge division E,(B,(n)) has 24r — 12 edges, having
0(m) = 3 and §(n) = 4. The third edge division E; (B, ())
has 108r% — 132r + 48 edges, having § (m) = 3 and 8 (n) = 8.
The fourth edge division E,(B,(r)) has 24r — 12 edges,
having &(m) =4 and §(n) =8. The fifth edge division

108 (7 + 26 )r* + 12(=79 + 8V2 + 43 —22V6)r + 12(29 — 4V2 — 23 +8v6),

7
a=1,
1
o==,
2
(30)
a=-1,
$>n+(%—3\/_—2\/§ +4\/6), oc=—%.
R,(B)= ) (8(m)d(n)" (31)

mneE (B)

Fora =1

The general Randi¢ index R, (B) formula from equation
(4) is used as follows:

R,(B) = Y 8(m)-S(n).

5
(32)
j=1 mnGEj(B)

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

R, (B) = 9|E, (B, (r))| + 12|E, (B, (r))| + 24|E5 (B, (r))| + 32|E, (B, (r))| + 64|E5 (B, (1))],

Es(B,(r))  has  54r>—78r+30  edges, having
S(m) =8(n) =8.
=R, (B) = 7020r* — 80767 + 2868.
For a = 1/2

The general Randi¢ index R, (B) formula from equation
(4) is used as follows:

RI,Z(B)=Z Y o(m)-8(n).

J mneEj(B)

5
(34)
=1

(33)

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

Ry, (B) = 3|E; (B, (r))| + 2V3|E, (B, (r))| + 2V6|E5 (B, (r))| + 4V2|E, (B, (r))| + 8|E5 (B, (1)),

=Ry, (B) = 108(7 +2V6)r” +12(=79 + 8V2 +4V3 —22V6)n+12(29 — 4V2 - 23 +8V6).

For a = -1

The general Randi¢ index R, (B) formula from equation
(4) is used as follows:

(35)
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5
1
R,(B)=) ) 8(m)-o(n)

j=1 mnéEj(B)
1 (36)
R, (B) = 9 lEl (B, (r))l |E2 (B, (1) | |E3 B, (r))I |E4 (B, (”))l | (B, (r))|
SR, (B)= 555 » 511 163
2 32 32
For a = -1/2 The general Randi¢ index R, (B) formula from equation
(4) is used as follows:
R_,,(B) = Z ;
-1/2 ) /8(m) . 6(_,1)’
1 1 1 1 1
R, (B) = 3 |E, (B, ()] + NG |E, (B, ()] + e |E; (B, ()| + ™ |E, (B, (1)] + 3 |E5 (B, ()], (37)
R_,,,(B) = (19+4\/_)n +<3\f 2 +4V3 - 11V6 —E) (%—3\/2 -2V3 +4\/€>.
M, (B, (r)) = 2700r* — 2892r + 996. (38)

The first Zagreb index of the benzenoid dominating

planar octahedron network is computed in the fol-

lowing theorem. O Proof. Let B, (n) be the bezenoid dominating planar octa-
hedron network. The following is the result of using the edge

Theorem 5. For the benzenoid dominating planar octahe- division from Table 2. As a result of equation (5), we have

dron network B, (n), the first Zagreb index is equal to the
following equation:

5
MB= Y Gm+sm)=Y Y (30m)+5n),
j=1

mneE (B) mneE; (B) (39)

M, (B, (r)) = 6|E, (B, (r))| + 7|E; (B, ()| + 11|E5 (B, (r))| + 12|E, (B, (r))| + 16|E5 (B, (r))|.

By doing the calculation, we obtained the following  Theorem 6. Let B, (r) be the benzenoid dominating planar
result: octahedron network r >2; then, we have

M, (B, (r)) = 2700r> — 2892r + 996. (4(I):I)
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FIGURE 2: Benzenoid dominating planar octahedron network BDPOH (2).

TaBLE 2: Edge division of benzenoid dominating planar octahedron network (B, (r)) based on the sum of the degrees of each edge’s end

vertices.
(8(m), 8(n)), where mn € E(B,) Number of edges (8(m), 8(n)), where mn € E(B,) Number of edges
E, = (3,3) 108r% — 1087 + 36 E, = (4,8) 24r — 12
E, = (3,4) 24r — 12 E; = (8,8) 54r% — 78r + 30
E; = (3,8) 10872 — 132r + 48

2745 , 1649 5867
e — r

H (B, () == 28 | 308
46302245 , 62151841433 22394249779
AZI(B,(r)) = - r+ ,
5488 6174000 6174000

1 1
ABC(B, (1)) = 3 (288 + 1086 +27V14)r* + i (-288 + 245 — 1326 —39V14 +16V15)r

1
+Z(96—12\/§ +486 +15v14 - 8+/15),
964/3

7

4843
—48\/3)r+66—8\/_—7\/_+ =

GA (B, (1) = ( 162 + 4%;5 )rz +(—186 +16V2 +

Proof. We get the required result by finding the edge di-
vision in Table 1, and then, applying the definition. It follows

from equation (6) that

192+/6

(41)
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5
2
HB= ) 8(m)+8(n) "2 2 S+l

mneE (B j=1 mneE(B) (42)
1 1
H(Bz (r)) = 3 |E1 (Bz (r))l |E2 (Bz (7’) | |E (Bz (7’))| |E4 (Bz (r))l + 3 |E5 (Bz (r))|,
By doing the calculation, we obtained the following Equation (7) can be used to compute the augmented
result: Zagreb index as follows:
2745 2 1649 5867
= . 43
H(B,(r) = a1 28 r+ 308 (43)
8(m)3 (n) )3 3 ( 8(m)d (n) )3
AZI(B, (r)) = (— - __otmotn) )
(B, () mng(B) d(m)+8(n) -2 ]:Zl mn;‘w) 0(m)+8(n)-2
(44)
AZI(B,(r)) = . |Ey (B, ()] + - |E, (B, ()] + - |E5 (B, ()] + — |E4 (B, ()] + - |Es (B, ()],
3 243 2+/6 42 8
By doing the calculation, we obtained the following Equation (8) can be used to compute the atom-bond
result: connectivity index as follows:
46302245 , 62151841433 22394249779
AZI = ro— r+
5488 6174000 6174000
(45)

8(m) +6(n) -2
ABC(B) = d(m)+8(n) -2
® mng(B) d(m)-8(n)
-y 0(m) +3(m -2 »
_J; mne%;(B) 8(m)-8(n) ’

2 15 14
ABC(B, (1) = 2 5, (8, )]+ Y02 B (B, )]+ Y 1B (B )]+ 0 5, (8, )]+ a2 B4 (8, ).

By doing the calculation, we obtained the following
result:

=ABC(B, (1) = L (288 + 1086 + 27VTA) + (288+24\/§—132\/_ 3914 +16V15)r
(47)

1
+Z(96—12\/§ +486 +15V14 - 8+/15).

Equation (9) can be used to compute the geometric-
arithmetic index as follows:
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2+/6(m)é (n)

GABY= D T5imy+8m)

mnéeE (B)

2 2+/5(m)d (n)
Z 2 (8(m) +8(n))

(48)

j=1 mneEj (B)

A(Bz (”)) = |E1 (Bz ("))| + % |E2 (Bz ("))l

=GA (B, (r)) =<162 o

3.3. Results for Benzenoid Hex Planar Octahedron Network.
We construct some degree-based topological indices of the
benzenoid planar octahedron network, denoted by B, (1), in
this section. We compute the general Randi¢ R, (B) for
a={1,-1,1/2,-1/2}, H, AZI, ABC, and GA indices for
benzenoid hex planar octahedron network in this section.

2340r% + 1752r — 30,

R,(Bs(N)=1185, 175 24

et —r+—
32 25 25

>

Proof. Let B;(r) be the benzenoid hex planar octahedron
network BHPOH (r) as shown in Figure 3, with r>2 and
B; (r) edge set divided into seven divisions based on the
degree of end vertices. The first edge division E, (B;(r)) has
12 edges, having §(m) = 2 and §(r) = 5. The second edge
division E,(B;(r)) has 36r*-36r edges, having
&(m) = §(n) = 3. The third edge division E; (B, (r)) has 24r
edges, having §(m) = 3 and § (n) = 5. The fourth edge di-
vision E, (B, (r)) has 36r% + 12r edges, having & (m) = 3 and
&(n) = 8. The fifth edge division E;(B;(r)) has 12r -6
edges, having §(m) =5 =0(n). The sixth edge division
E¢ (B;(r)) has 12r edges, having § (m) = 5and § (n) = 8. The
seventh edge division E,(B;(r)) has 18r* edges, having
d(m) =6(n) =8.

R, (B) = 10|E, (B;(r))| + 9|E, (B (r))| + 15|E5 (B5 (r))| + 24|E, (B5 (r))| + 25|E5 (B; (r))| + 40|E¢ (B (r))| + 64|E; (B5 (1)),

=R, (B) = 2340r> + 1752r — 30.

For a =1/2

+ # |E3 (B, (r))l

6;/——48\/—)r+<66 8V2 - 48\/—

432 \F) ( 186 + 16V2 +

36(7 +2V6)r* +24(7 + V6 + V10 + V15)r + 6(2V10 - 5), a=

11

By doing the calculation, we obtained the following
result:

+ ¥ |E4 (B, (r))| + |E5 (B, (”))|’

(49)
192\/3
1

O
We compute the general Randi¢ index for benzenoid hex
planar octahedron network in the following theorem.

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

<%+3\/_ r+(+3\[+8\f+\/_)r+( 1++10), 06:-%-

a=1,
1
5’
(50)
a=-1,
Ry(B)= ) (8(m)d(n)" (51)
mneE (B)
Fora=1

The general Randi¢ index R, (B) formula from equation
(4) is used as follows:

7
RB)=Y Y om-om. (52

j=1 mneEj(B)

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

(53)
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The general Randi¢ index R, (B) formula from equation We can achieve the following result by using the edge
(4) is used as follows: division in Table 3.
7
Ry, (B) = Y NSm)-8(n).  (54)
j=1 mneE; (B)

Ry, (B) = VIOE, (B;(r))| + 3|E, (Bs ()| + VI3E; (B (r))| + 2V6|E, (Bs ()| + 5|E5 (B; (r))| + 2V10|Eg (By (r))| + 8|E; (B; ()],
=Ry, (B) = 36(7 +2V6)r* +24(7 + V6 + V10 + V15)r + 6(2V10 - 5).
(55)

For a = -1 The general Randi¢ index R, (B) formula from equation
(4) is used as follows:

1

Ra®B)=2 2 w5y

7
j=1 mneE; (B)

1 1 1 1 1 1 1
R, (B)= 10 |E1 (Bs (’))l + §|Ez (B; (”))| + 5 |E3 (Bs ("))| + 74 |E4 (By (”))I + 25 |E5 (Bs (’))l + ElEﬁ (Bs (r))| + 64 |E7 (Bs (r))l,

185, 175 24
—

=R_(B) = +—r+—.
32 25 25
(56)
For a = -1/2 The general Randi¢ index R, (B) formula from equation
(4) is used as follows:
R_,,(B) = Z .
& VEm) ()
Ry (B) = ——|Ey (By ()] + = By (By ()] + —z | Es (By ()| + —— |4 (B5 (M)] + < |Es (Bs ()]
-1/2 m13 323 \/ﬁ33 2\/643 553 (57)

1 1
+ 2910 |Eg (B; ()| + 3 |E; (B5 (1)),

=R/, (B) =<¥+3\/€>r2+<%2+3\/§ +8\/§ + \/€)r+g(—1+ V10).

The first Zagreb index of the benzenoid hex planar ~ Theorem 8. For the benzenoid planar octahedron network
octahedron network is computed in the following  B;(r), the first Zagreb index is equal to the following
theorem. O  equation:
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FIGURE 3: Benzenoid hex planar octahedron network BHPOH (2).

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

(8 (m), 6n), where mn € E(B;) Number of edges (8(m), §(n)) , where mn € E(B5) Number of edges
E, = (2,5) 12 Es = (5,5) 12r -6

E, = (3,3) 36r% — 367 Es=(5,8) 12r

E; = (3,5) 24r E, = (8,8) 1872
E,=(3,8) 36r% + 12r

Proof. Let B;(r) be the bezenoid hex planar octahedron

M, (By (r)) = 900r" + 8167 + 24. (58)
network. The following is the result of using the edge di-
vision from Table 3. As a result of equation (5), we have

M, (B)= ) (8(m)+d(n)

mneE (B)

7
=Y > (8(m)+8(n),
j=1 mneEj(B)
M, (B;(r)) = 7|E1 (B; (r))l + 6|E2 (B; (r))l + 8|E3 (B; (r))l + 11|E4 (B; (r))l + 10|E5 (Bs ("))| + 13|E6 (B; (r))l + 16lE7 (B; (r))|.
(59)

By doing the calculation, we obtained the following  Theorem 9. Let B;(r) be the benzenoid hex planar octa-
result: hedron network r >2; then, we have

=M, (B, (r)) = 900r* + 8167 + 24. (6(|):|)
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915 , 17466 78
H(By(r)) = —7 + ——+—,
44 715 35
46302245 38645819 2697
AZI(B, (1)) = r + =,
16464 23958 32

ABC(B; (1)) = (24 +

1

GA(B3(r)):(54 14;*1{) (48

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

7
2
H(B) = 2z
v m";w otm) z % ;mg@) 8(m) + 6 (n)
H (B, (r)) =—| L (Bs (1)) | |E (B, (r))| | (B (r))l

By doing the calculation, we obtained the following
result:

9VI4 9\/_>r+ (40+8f+sf+sv—+vﬁ)r+(6f_7>

486 4sv_

Mathematical Problems in Engineering

(61)

24+/10
E 6\/_) ( 7 —6).

+é|E7 (B (n)].
(62)

IE (B (n)| + | (B;(n)] + |6(B3(r))l

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

915 2 17466 78
63
H(B; () ="+ 5 * 35 (63)
dmdm Y’
AZI(B, (r)) = (—)
mng;‘(m d(m)+8(n)-2
_i » ( 8(m)3 (n) )3
T er ) \O(m) +8(n) =2 '
15625 6400
AZI(B,(r)) = 8|E, (B (r))l |E (Bs ()| + | (B (r))| |E (Bs(n)] + —|E (Bs(n)] + 331 ——|Eq (B5(1))]
32768
(64)
_ 46302245 , 38645819 2697 65
By doing the calculation, we obtained the following AZL = 16464 + 23958 r 32 - (65)

result:
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TaBLE 4: Numerical computation for BPOH (r).

(7] R, R, R, R, M, 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

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

6(m)+6(n) -2
ABC(B) = =
BC(B) mgw)\’ 5030
:i d(m) +8(n) -2
iR BCICORCON (66)

2 2 0 6 24/2
ABC(B, (1) = [, (B, (02)] + 2|Es (B3 )] + Y3 B By )]+ 2 (B, 00)] + 22 [ (B, )
+ \/ZI_OW |Es (Bs ()] + g |E; (Bs ()|

By doing the calculation, we obtained the following
result:

9+/14

=ABC (B, (r)) =(24+T+9\/€)r2 +§ (40 + 85 +5v6 +8v10 + V110)r +(6\/_ —%) (67)

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

7
GAB = Y M_Z 2+/5(m)3 (n)

i QM T8m) & | L (§(m) + () (68)
By doing the calculation, we obtained the following
result:
GA (87 = 2012 1, (8, )] 42 (B, )] + Y2 B By )]+ B4 (8, )] + 3 B4 (8,0
[ (B ()] + 35 (B, () (69
=GA (B, (r)) = (54 + 14;1;/6 >r2 + (48 + % + 48;/3E +6V15 )r +(24\7/E - 6).
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TaBLE 5: Numerical computation for BDPOH (r).
[r] R, Ry, R, R, M, H AZI ABC GA
4 12884 15532.1 218.719 810595 32628 781.659 98352.3 2025.63 1633.58
5 137988 25327.4 358.844 1332.23 54036 1284.24 164219 3335.75 2678.18
6 207132 38087.6 533.656 1983.46 80844 1911.6 246959 4972.66 3980.99
7 290316 53481.0 743.156 2764.27 113052 2663.73 346573 6936.36 5542
TaBLE 6: Numerical computation BHPOH (r).
[r] R, Ry, R, R, M, H AZI ABC GA
4 44418 844.3 120.98 447.945 176888 432.668 51533.9 1128.76 1756.31
5 67230 12695.2 179.891 667.275 26604 644.2 78457.9 1682.49 2624.51
6 94722 17802.8 250.365 929.801 37320 897.433 111007 2345.15 3664.84
7 126894 23767.2 332.401 1235.53 49836 1192.2 149180 3116.74 4877.3
To compare topological indices numerically for BPOH, [6] M. Randi¢, “On Characterization of molecular branching,”
BDPOH, and BHPOH, we calculated all of the indices for Journal of the American Chemical Society, vol. 97, pp. 6609-
different values of 7. Tables 4-6 clearly show that when the value 6615, 1975. ) .
of r increases, all indices increase in ascending order. O [7] 1. Gutman and K. C. Das,. Tl}e ﬁr§t Zagreb 1nd§x 30 years
after,” MATCH Communications in Mathematical and in
. Computer Chemistry, vol. 50, no. 1, pp. 83-92, 2004.
4. Conclusion [8] L. Zhong, “The harmonic index for graphs,” Applied Math-
. . ., ematics Letters, vol. 25, no. 3, pp. 561-566, 2012.
In this paper, we computed the required results of Randic, [9] B. Furtula, A. Graovac, and D. Vukicevi¢, “Augmented zagreb
Zagreb, Harmonic, augmented Zagreb, atom-bond con- index,” Journal of Mathematical Chemistry, vol. 48, no. 2,
nectivity, and geometric-arithmetic indices for BPOH, pp. 370-380, 2010.
BDPOH, and BHPOH. We also discovered all of the net- [10] E. Estrada, L. Torres, L. Rodriguez, and 1. Gutman, “An atom-
works, numerical computations. These key insights lay the bond connectivity index: modelling the enthalpy of formation
groundwork for understanding the underlying topologies of of alkanes,” Indian Journal of Chemistry, vol. 37, pp. 849-855,
the following networks, which are useful from a variety of 1998. . o '
chemical and pharmaceutical perspectives. In the future, we (11] D. V. B. Furtula, Top 019glcal index based on the ratios of
. geometrical and arithmetical means of end-vertex degrees of
want to create some networks and then analyse their to- ,, . .
. 1 . . edges,” Journal of Mathematical Chemistry, vol. 46,
pologlce'll indices to learn more about their underlying pp. 1369-1376, 2009.
topologies. [12] A. Q. Baig, M. Imran, and H. Ali, “Computing Omega,
Sadhana and PI polynomials of benzoid carbon nanotubes,
Data Avai]ability Optoelectron,” Advanced Materials - Rapid Communications,
vol. 9, pp. 248-255, 2015.
No data were used to support this study. [13] M. Imran, A. Q. Baig, and H. Ali, “On molecular topological
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