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1. Introduction and preliminary results

The application of molecular structure indices is nowadays a standard procedure in
the study of structure-property relations, especially in QSPR/QSAR study. In the last
few years, the number of proposed molecular descriptors is rapidly growing due to the
chemical significance of these indices. Randi¢ index has been closely correlated with
many chemical properties and found parallel to the boiling point and Kovats constants.
The atom-bond connectivity (ABC) index provides a good model for the stability of
linear and branched alkanes as well as the strain energy of cycloalkanes. For certain
physico-chemical properties, the predictive power of geometric-arithmetic (GA) index
is somewhat better than predictive power of the Randi¢ connectivity index. Graph
theory has provided chemist with a variety of useful tools, such as topological matrices,
topological polynomials and topological indices. A molecular graph is a representation of
the structural formula of a chemical compound in terms of graph theory, whose vertices
correspond to the atoms of the compound and edges correspond to chemical bonds.

Topological indices are the molecular descriptors that describe the structures of chem-
ical compounds and they help us to predict certain physico-chemical properties like boil-
ing point, enthalpy of vaporization, stability, and so on. A topological index denoted by
Top(G) of a graph G is equal to the topological index Top(H) of the graph H, if and
only if two graphs G and H are isomorphic. The Wiener index in the theoretical point of
view and applications, is the first and most studied topological index in chemical graph
theory. Firstly, the Wiener index has known as path index but later on it was renamed
as Wiener index.

Throughout in this paper, G be a connected, simple and undirected graph. In a graph
G, two vertices are adjacent if and only if they are the end vertices of an edge and two
edges are incident to each other if and only if they share a common vertex. The degree
of a vertex u is denoted by dy, and s, = > dy, where N, = {u € V(G)|uwv € E(G)}

VEN,,
that is known as the set of neighbor vertices of u. The subdivision graph S(G) is the
graph attained from G by inserting a vertex on each edge of graph G. The line graph
L(G) of a graph G is the graph whose vertices are the edges of existing graph G. The
Randi¢ connectivity index [22] was defined as:

RG)= > \/le'

wEE(G) w

The generalization of Randié index is known as gemeral Randié¢ connectivity index or
general product-connectivity index and defined as follows:

Ro(@) = Y (dud)",
uwveE(G)

where « is a real number. The sum-connectivity index of a graph G was proposed by
Zhou [29]. The concept of sum-connectivity index was extended to the general sum-
connectivity index [30] and is defined as follows:

Xa(@) = D (du+do),

uwveEE(G)

where « is a real number. Li and Zhao [17] introduced the first general Zagreb index as
follows:
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where « is a real number. The atom-bond Connectivity ABC index was introduced by
Estrada et al. [9] and is defined as:

[du + dy — 2

uwveE(G)
Vukicevié [28] introduced the geometric-arithmetic (GA) index and defined as:

PAVE

uwveE(G) du + do

The fourth member of the class of ABC index was introduced by Ghorbani and Hos-
seinzadeh [10] in 2010 and defined as:

GA(G) =

Su + Sy — 2
SuSv '

ABCy(G) = Y

uwweE(G)

Recently fifth version of GA index GAs is proposed by Graovac [11] in 2011 and defined
as:

2+/84 Sw

Su + Sv

GAs(G)=
uweE(G)
For further study of these topological indices, consult [1, 2, 3, 4, 5, 6, 7, 8, 12, 13, 14,
15, 16, 20, 21].

2. Topological indices of L(S(G))

Ranjini et al. [25] was calculated the explicit expressions for the Shultz indices of
the subdivision graphs of the tadpole, wheel, helm and ladder graphs. They also com-
puted the Zagreb indices of the line graphs of the tadpole, wheel and ladder graphs with
subdivision in [24]. Su and Xu [26] calculated the general sum-connectivity indices and
co-indices of the line graphs of the tadpole, wheel and ladder graphs with subdivision.
Nadeem et al. [18] computed ABC4 and GAs indices of the line graph of the tadpole,
wheel and ladder graphs by using the notion of subdivision. They extended this study
to the topological properties of the line graph of subdivision of certain nanostructures
in 2016 [19]. In this paper, we study the topological properties of the line graph of
honeycomb networks and Graphene by using the technique of subdivision.

2.1. Honeycomb networks. Honeycomb networks are used in computer graphics, cel-
lular phone base stations, image processing and as a representation of benzenoid hy-
drocarbons in chemistry. If we recursively use hexagonal tiling in a particular pattern,
honeycomb networks are formed. An n-dimensional honeycomb network is denoted as
HC'),, where n is the number of hexagons between central and boundary hexagon. Hon-
eycomb network HC,, is constructed from HC,_1 by adding a layer of hexagons around
boundary of HC,,_1. The number of vertices in honeycomb network HC,, are 6n> and
number of edges are 9n? — 3n. There are four types of edges in HC,, based on degree sum
of vertices lying at unit distance from end vertices of each edge. A few networks such as
hexagonal, honeycomb, and grid networks, for instance, bear resemblance to atomic or
molecular lattice structures. These networks have very interesting topological properties
which have been studied in different aspects in [15, 23].

The line graph of subdivision graph of honeycomb networks is shown in Figure 2. The
number of vertices in the line graph of the subdivision graph of honeycomb networks HC),
are 6n(3n — 1) and number of edges are 27n® — 15n. In this section, we computed first
general Zagreb index, general Randié connectivity index, general sum connectivity index,
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(a) (b)

Figure 1. (a) A 2-dimensional honeycomb network. (b) A subdivision
2-dimensional honeycomb network.

ABC index, GA index, ABC4 index and G As index of the line graph of the subdivision
graph of honeycomb networks.

Figure 2. A line graph of subdivision graph of honeycomb network.

(du,dy) where uwv € E(G) (2,2) (2,3) (3,3)
Number of edges 6(n+1) 12(n — 1) 3(9n% — 11n + 2)

Table 1. The edge partition of graph GG based on degree of end vertices
of each edge.

2.1. Theorem. Let G be the line graph of the subdivision graph of honeycomb networks
HC,, n>1. Then

(1) Ma(G) =18n(n —1).3% +12n.2%,

(2) Ra(G) =12(n — 1).6% + 6(n + 1).2>* 4+ 3(9n* — 11n + 2).3°°,

(3) Xa(G) =12(n —1).5% + 6(n + 1).22* + 3(9n? — 11n + 2).6%,

where « is a real number.

Proof. The graph G have total 6n(3n — 1) vertices among which 18n(n — 1) and 12n
number of vertices are of degree 3 and 2, respectively. Use these values in the formula of
first general Zagreb index and get the required result.

The total number of edges of the line graph of the subdivision graph of honeycomb
networks HC), is 3n(9n — 5). Therefore we get the edge partition based on the degree
of the vertices as shown in Table 1. Use Table 1 in the formulae of general Randié¢ index
and general sum-connectivity index and compute required results. O
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(Su, $v) where uv € E(G) | Number of edges
(4,4) 6
(4,5) 12
(5,5) 6(n —2)
(5,8) 12(n— 1)
(8,8) 6(n—1)
(8,9) 12(n—1)
(9,9) 3(9n? — 17n + 8)

Table 2. The edge partition of graph G based on degree sum of neigh-
bor vertices of end vertices of each edge.

2.2. Theorem. Let G be the line graph of the subdivision graph of honeycomb networks
HC,, n>1. Then its ABC index is equal to

ABC(G) = 18n° +(9v2—22)n +4 - 3V2.
Proof. By the definition of ABC' index and using the values from Table 1, we get
dy +dy — 2
AB = -
@ = 2

uwveE(G)

242-—-2 243—-2

= S+ s TR - Dy g
3+3—-2
309n% — 11n + 2)4/ 22— =
+3(9n 2\ 353

= 180 + (9V2 — 22)n +4 — 3V2.
O

2.3. Theorem. Let G be the line graph of the subdivision graph of honeycomb networks
HC,, n>1. Then its ABC index is equal to

GAG) = 27n? + (% - 27>n — %\/6 +12.

Proof. From the definition of GA index and by using Table 1, we obtain

2y ddy
GA@) = > 3 +d
uwveE(G) “ v
. 24/2 x 2 24/2 %3 2 2v/3 x 3
= 27n®+ LAY n—M—i—lQ.
5 5
O

There are seven types of edges on degree based sum of neighbors vertices of each edge
in the line graph of the subdivision graph of honeycomb networks HC,,. We use this
partition of edges to calculate ABC4 and G A5 indices in the following theorems.
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2.4. Theorem. Let G be the line graph of the subdivision graph of honeycomb networks
HC,, n>1. Then the ABCy index is

36, n =1
ABC4(G) = 12n2+<‘T8 : \/%Jre:/gs_%s>n
L3V 6YS BVIE 4 6YT  6VIT _ oVIE 3 )

Proof. The edge types of the line graph of the subdivision graph of honeycomb networks
HC, based on degree sum of vertices lying at unit distance from end vertices of each
edge shown in Table 2. Now we can apply formula of ABC4 index.

Case 1. For n # 1,

Su + So — 2
SuSu

ABCy(G) = >

uwv€eE(G)

B 6/4+4 /5+4 5+5—2
o 5x%x5
5+8 8+8—2
12(n—1) ere—2
+12(n V 8% 8
8+9 2 949 —
+12(n — 1)/ Z 5 +3wn 17Tn + 8)y ) —— = 9X9

_lents (6\/§+3\/ﬁ+6\/ﬁ 6v15 @) L3666V
5 4 V10 V2 3
32
3

2 5
_3V14 +}6\/7 _6V11 __6\/15_+

4 Vi V10 V2

Case 2. Forn =1,

ABC4(G) = Z Sut sy —2

SuS
uveE(G) wev

)
= 12x /282
“\ Tix4
= 3v6.
0

2.5. Theorem. Let G be the line graph of the subdivision graph of honeycomb networks
HC,, n>1. Then the GAs index is

6, n=1
GAs(G) = '

(&) {2%z+ﬁ“ﬁ'3wn+§%§—ﬁ§l+£§+dz n#1.
Proof. The edge types of the line graph of the subdivision graph of honeycomb networks
HC,, based on degree sum of vertices lying at unit distance from end vertices of each
edge shown in Table 2. Now we can apply formula of GAs index.

Case 1. For n # 1, Since

2+/84Sv
GAs(G) = > P
uwveE(G) “ v
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Figure 3. Graphene G;

By using Table 2,

GAs(G) = (25)+12 2Z/T>+6(n—2)<2\5/5f?)
(50 e )
= 27n2+(48éﬁ739)n+14f7\/§ 4\1:{ ?:f+12.

Case 2. Forn =1,

2+/84Sv
uwveE(G) “ v

_ 12><2\/4><4
4+4
= 6.

O
2.2. Graphene. Graphene is an atomic scale honeycomb lattice made of the carbon
atoms. It is the first 2D material which was isolated from graphite in 2004 by Professor
Andre Geim and Professor Kostya Novoselov. Graphene is 200 times stronger than steel,
one million times thinner than a human hair, and world’s most conductive material. So it
has captured the attention of scientists, researchers, and industries worldwide. It is one of
the most promising nanomaterials because of its unique combination of super properties,
which opens a way for its exploitation in a wide spectrum of applications ranging from
electronics to optics, sensors, and biodevices. Also it is the most effective material for
electromagnetic interference (EMI) shielding. Sridhara was calculated some topological
indices of graphene in [27].

The subdivision graph of graphene G:  and its line graph are shown in Figures 4.
The number of vertices in the line graph of the subdivision graph of Graphene G4 are
2(3st + 2s + 2t — 1) and number of edges are (9st + 4s + 4t — 5). In this section, we
computed first general Zagreb index, general Randié¢ connectivity index, general sum
connectivity index, ABC' index, GA index, ABC}4 index and GAs index of the line graph
of the subdivision graph of graphene G, .
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Figure 4. (a) A subdivision graph of graphene G, s, (b) A line graph
of subdivision graph of graphene Gy,

Row ngo ng
1 2(s+3) 4(2s — 1)
2 4 6s
3 4 6s
4 4 6s
t 2(s+3) |2(2s—1)
Total | 4(s+t+1) | 6(st —1)

Table 3. The vertex partition of graph G based on degree of vertices.

2.6. Theorem. The first general Zagreb index of the line graph of the subdivision graph
of graphene with t rows of benzene rings and s benzene rings in each row is given by

f (s4+2)2°T2 4 2(s — 1)3>T1, t=1;
Ma(G) = { (s+t+1)2°F2 4 2(st — 1)3°T ¢t #£ 1.

Proof. Case 1. For t # 1,

The line graph of the subdivision graph of graphene have total 2(3st 4+ 2s + 2t — 1) ver-
tices among which 4(s + ¢ + 1) and 6(st — 1) number of vertices are of degree 2 and 3,
respectively. Use these values in the formula of first general Zagreb index and obtain the
required result for ¢ # 1.

Case 2. For t =1,

The line graph of the subdivision graph of graphene have total 2(5s + 1) vertices among
which 4(s 4+ 2) and 6(s — 1) number of vertices are of degree 2 and 3, respectively. Use
these values in the formula of first general Zagreb index and obtain the required result
for t = 1. O

2.7. Theorem. Let G be the line graph of the subdivision graph of graphene with t rows
of benzene rings and s benzene rings in each row. Then

Ra(G) = (s +5)22F! 4 4(s — 1)6* 4+ 7(s — 1)3%7, t=1;
AT (2543t +6)2%* +2(25 4+t — 2)6% 4 (9st — 25 —t — 7)3%, t£1,
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Row ma,2 m2,3 ms3,3

1 s+6 2s 9s — 5

2 3 2 9s — 1

3 3 2 9s — 1

4 3 2 9s —1

t s+ 6 2s 7s —4
Total | 25 +3t+6 | 2(2s+¢t—2) | 9st —25s —t — 7

Table 4. The edge partition of graph G based on degree of end vertices
of each edge.

(du,dy) where uwv € E(G) ma,2 ma,3 ms,3

Number of edges 2(s+5) 4(s—1) T(s—1)

Table 5. The edge partition of graph G based on degree of end vertices
of each edge for t = 1.

where o is a real number.
Proof. From the formula of general Randié¢ index and Table 4 and 5.

Case 1. For t # 1,
R.(G)

S (dude)”

uwvEE(G)
= ma2(2 X 2)“ + ma,3(2 x 3)(1 + ms,3(3 x 3)Q

By using Table 4, we get
Ro(G) = (25+3t+6)2° +2(2s+1t— 2)6" + (9st — 2s — t — 7)3>“.
Case 2. For t =1,
R.(G)

S (dude)”

uwv€EE(G)
= m272(2 X 2)& + ’ITL2,3(2 X 3)& + TTL3,3(3 X 3)&

By using Table 5, we get
Ra(Q)

2(s+5)4% +4(s — 1)6% + 7(s — 1)9°
(54 5)2°°T 4 4(s — 1)6% + 7(s — 1)3%°.

d

2.8. Theorem. Let G be the line graph of the subdivision graph of graphene with t rows
of benzene rings and s benzene rings in each row. Then

@) = (s +5)22*F 4 4(s — 1)5% 4+ 7(s — 1)6%, t=1;
XalB =0 (25 + 3t +6)22 +2(25 + ¢ — 2)5% + (9st — 25 — t — T)6%, t # 1,

where o is a real number.
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Proof. The edge types of the line graph of the subdivision graph of graphene based on

the degree of end vertices of each edge shown in the Table 4 and 5. Now we can apply
formula of general sum-connectivity index.

Case 1. For t # 1,
Xa(G) S (dutd)”
uwveE(G)

= m22(2+2)% +ma3(243)" +m3z3(3+3)°"

By using Table 4, we get

xa(G) = (254 3t46)2° +2(25 +t — 2)5% + (9st — 25 — t — 7)6°.
Case 2. For t =1,
Xa(G) = Y (du+dy)°
weE(G)

= ma2(2+2)"+m23(2+3)% +ms3(3+3)"
By using Table 5, we get
Xa(G) = 2(s+5)4%+4(s—1)5% +7(s—1)6"
(54 5)2°T! 4 4(s — 1)5% 4+ 7(s — 1)6".
(]

2.9. Theorem. The ABC index of the line graph of the subdivision graph of graphene
with t rows of benzene rings and s benzene rings in each row is given by

2(9+7v2)5+2(9—72) —1:
ABC(G) = { 18fst+(1\8f4f)s+(15 2V2)t46-14v2 41
3v2 ’ ’

Proof. Consider a graphene with ¢ rows and s benzene rings in each row. Let m; ; denotes
the number of edges connecting the vertices of degrees d; and d;. Two-dimensional
structure of the line graph of the subdivision graph of graphene contains only ms 2, ma 3
and ms3,3 types of edges.
Case 1. The ABC index of the line graph of the subdivision graph of graphene for ¢t # 1
and using Table 4, we obtain
Z fdu +dy —2

 dudy

uwveE(G)

o 2+2-2 2+3-2 . [3+3-2
TR T 23\ o %3 " 3x3

(28+3t+6)i+2(25+t—2)i+(98t—28—t—7 3

ABC(G)

V2 V2
o 18V2st+ (18 — 4v/2)s + (15 — 2v/2)t + 6 — 141/2
3v2 '
Case 2. Fort =1,
dy +dy — 2
ABC(G) = > = Td

uwv€eE(G)

e 2F2=2 0 [243-9  [343-2
22\ T2 %2 23\ T %3 33\ 3% 3
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By using Table 5, we get

1 1 2

ABC(G) = 72(84—5)% +4(S_1)ﬁ+7(8_1)§
2(9 4+ 7V2)s +2(9 — 7V2)
3v2 '

d

2.10. Theorem. The GA index of the line graph of the subdivision graph of graphene
with t rows of benzene rings and s benzene rings in each row is given by

(454+8v/6)s4(15—8/6) t=1:
GA(G) = 55 55 5 — L
455t44/6. +§<2\/é+ )t 5’ t£1.

Proof. Case 1. The GA index of the line graph of the subdivision graph of graphene for
t#1,

GAG) = 2V dudy
dy + dy
uwveE(G)
- m 2\/2><2+m 2\/2><3+m 24/3 x 3
I ) 27943 7343
By using Table 4, we get
GAG) = (2s+3t+6)¥+2(2s+t72)27\/6+(9st7237t77)223
_ 45st +4v/6s + (4v/6 +10)t — 5
= 5 .
Case 2. For t =1,
2v/dydy
GAO = 2 Tid,
weE(G)
m 24/2 X 2 m 2\/2><3+m 24/3 x 3
2712 7943 27343
By using Table 5, we get
GAG) = 2(s+5)222 +4(s—1)¥+7(5—1)223

(45 + 8v/6)s + (15 — 8v/6)
5 :

2.11. Theorem. The fourth atom-bond connectivity index of the line graph of the sub-
division graph of graphene with t rows of benzene rings and s benzene rings in each row
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Row | es €4 es,5 es,8 es,8 €s,9 €9,9

1 4 4 s—2 2s s 2s 6s—5

2 1 2 0 2 0 4 9s — 5

3 1 2 0 2 0 4 9s—5

4 1 2 0 2 0 4 9s — 5

t 4 4 s—2 2s s 2s 4(s —1)
Total | t+6 | 206 +2) | 2(5s—2) | 225+t —2) | 25 | 4(s+{—2) | 9st —8s — 5L + 1

Table 6. The edge partition of graph G based on degree sum of neigh-
bor vertices of end vertices of each edge for ¢t # 1 and s > 1.

Row | es4 | es5 | €58 | es, €s,9 €9,9
1 5 2 2 1 2 1
2 1 2 2 0 4 4
3 1 2 2 0 4 4
4 1 2 2 0 4 4
t 5 2 2 1 2 0
Total | t+8 | 2t | 2t | 2 |4(t—1) | 4t—7

Table 7. The edge partition of graph G based on degree sum of neigh-
bor vertices of end vertices of each edge for ¢t # 1 and s = 1.

(Su, Sv) where uv € E(G) | ea4

€4,5

€55

€5,8

€88

€8,9 €9,9

Number of edges 10

4

2(s —2)

4(s —1)

2(s—1)

4(s—1)

Table 8. The edge partition of graph G based on degree sum of neigh-

bor vertices of end vertices of each edge for t =1 and s > 1.

is given by
(42 4+ Y 4 2T, B 4y 593
SSE A0 G L i= 1>
(G2 + YL+ YL Y30 4 8y
ABC4(G) = +7 -2 -3, t£1,5=1;
G TR - B
+35 T 83 L2044 pLls> 1
3\@’ t=1,s=1.

Proof. Let e;,; denotes the number of edges of the line graph of the subdivision graph of
graphene with ¢ = s, and j = s,. It is easy to see that the summation of degree of edge
endpoints of graphene has seven edge types es 4, €45, €55, €58, €38, €s,9 and eg 9 that
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are shown in Table 8.
Case 1. The fourth ABC index of the line graph of the subdivision graph of Graphene
fort=1and s > 1,

Su + So — 2
Su Sy

ABC4(G) = >

weE(G)

. 4+4—2+e 4+5—2+e 5+5—2+e 548—2
S T YV T4 x5 %\ x5 23V TE X

[8+8—2 /849 —2 9+9-2
+ess BT +es9 “’x9 + €99 %9

By using Table 8, we get

ABCA(G) = 10(2—@”4(%”2(3—2)%‘5+4(s—1)%+2(3—1)g
V15 4
—&-4(5—1)(5\—@—1—(5—1)@
2 VI 21T V30 4\ 53 82 VI Vil
- (T+T+W+T+§)S+W‘T‘T‘ﬁ
V30 4 27
"3 ot

Case 2. For t # 1 and s = 1, the line graph of the subdivision graph of graphene has
six types of edges, namely e4 4, €45, €53, €33, €s,9 and egg. The number of edges of
these types is shown in Table 7. Then

ABC4(G) = Z Sut sy —2

SuS
uwveEE(G) wev

ita-2  [i+5-2  [548-2
4x4 5\ T4 xs 22\ 5 %8

8+8—2 8+9—-2 9+9—-2
+68,8\/78><8 +68’9\/78><9 +€9’9\/79><9

By using Table 7, we get

ABC4(G) = (t+8)% + 2t% + Zt% + 28@ At — 1)% + (4t — 7)3

= [T+t =t ettt e -

(2\/5 V5 /10 3 9 V2 3 9
Case 3. For t # 1 and s > 1, the line graph of the subdivision graph of graphene has
seven types of edges, namely e4 4, €45, €55, €58, €88, €3,9 and eg 9. The number of edges
of these types is shown in Table 6. Then

ﬁﬁﬁ@g)t%m%

Su + Sy — 2
SuSv

ABC4(G) =

wweE(G)

— . 4+4_2+e 4—i—5—2_"_6 5+5_2+e 548 —2
- Y Taxa YV T4 x5 2\ x5 A R
[8+8—2 [8+9—-2 9+9-—-2

+es s T +es9 T’x9 + €99 Tox9
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By using Table 6, we get

ABC4(G) = (t+6)2—‘\//§§+2(t+2)2—*75+2( _2)¥+2(2 Yt )%
V14 V15 4
+QST+4(S+t—2)7+(98t788*5t+1)§
_ 42  2V/11 V14 V30 32 V3 ViL
B 43”(?*%*7*7**)”( BT

3 9

ﬂ+¢55m3

Case 4. The fourth ABC index of the line graph of the subdivision graph of graphene
fort=1and s =1,

V30 20>t+% 2V7 82 2VIL 2V30

ABC4(G) = Z Sut sy —2

SuS
uwveE(G) wev

_ [
I VAR

B 12<2\§’)
= 3V6.
O

2.12. Theorem. The fifth GA index of the line graph of the subdivision graph of graphene
with t rows of benzene rings and s benzene rings in each row is given by

12, t=1,s=1;

(5 1610 | 48v3y, | 3 16v5

_16V10 _ 48v3 t=1,5>1;
GAs(G) = (B + 272 + 2 4 o)t 4 B2, 1ot 1 5= 1

9m+(ﬁ%@+é%é—4n+(&r
+8m+48\7/§_4)t+3+ 169\f

13
—16v10 _ 96v3 t£1,s>1;

Proof. Let e; ; denotes the number of edges of the line graph of the subdivision graph of
graphene with ¢ = s, and j = s,. It is easy to see that the summation of degree of edge
endpoints of graphene has seven edge types es 4, €45, €55, €58, €38, €39 and eg g that
are shown in Table 8.

Case 1. The fifth GA index of the line graph of the subdivision graph of Graphene for
t=1and s >1,

2+/SuSv
GA(@) = Z Sut+ 8
uwveE(G) “ v
— . 2v4 x 4 te 2v4 x5 te 2v/5 x5 ‘e 2v/5 x 8
I I Y5\ T4+5 %\ "5+5 ¥\ 5+8

te 2/8 X 8 te 2/8 X 9 Le 2v/9 x 9
S5\ 78+ 8 9\ 7849 29\ 79+9
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By using Table 8, we get

10(2 a 2 a 2) +4<2 ng\/g) +2(572)(21X05)

o= 1 (ZX20) o (28 e (222

+(s — 1)<21X89>
_ (5+_16vﬁ6 48v§)s_+34_16¢3__16v66__48v§.

13 17 9 13 17

GAs(G)

Case 2. For ¢t # 1 and s = 1, then the geometric-arithmetic index of the line graph of
the subdivision graph of graphene is

GasG) = % ivi”j
weEB(G) ¢ v
_ m(z\/M)+€45<2\/m>+658(2\/m>+688<2\/m)
’ 444 ’ 445 ’ 5+38 ’ 8+8
+€89(72\/m> + 699(72\/m)
’ 849 ’ 949

By using Table 7

on) - eo(E22) () o (2300) )
+A(t - 1)(%) + (4t — 7)<21ng>
- (B0 ), S

Case 3. For ¢t # 1 and s > 1, then the geometric-arithmetic index of the line graph of
the subdivision of graphene is

2+/8uSv
GA(@) = Z Sut+ 8
uwveEE(G) “ v

— . 2v4 x 4 te 2v4 x5 te 2v/5 x5 ‘e 2v/5 x 8

I I Y5\ T4+5 %\ "5+5 ¥\ 5+8

te 2/8 X 8 te 2/8 X 9 Le 2v/9 x 9
S5\ 78+ 8 9\ 7849 29\ 79+9
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By using Table 6

+2(2s+t—2)<M) +25<2 a 8)

13 16

+4(s+t—2)(%ﬁ> + (9st—83—5t+1)<21><89>

B 1610 = 482 8v5 810 482
GA5(G) = 9St+< 13 +T*4)S+(T+T3+T*4 t+3
L16v5  16V10 _ 962
9 13 17

Case 4. For t = 1 and s = 1, then the geometric-arithmetic index of the line graph of
the subdivision of graphene is

Y o

Su + Sv

GA5(G)

weE(G)

2v/4 x4
12( ——

4+4
= 12.

3. Conclusion

In this paper, we have computed certain degree based indices, namely first general
Zagreb index M., general Randié connectivity index R,, general sum-connectivity index
X, atom-bond connectivity index, geometric-arithmetic index, fourth version of atom-
bond connectivity index ABC4 and fifth version of geometric-arithmetic index G As of the
line graph of subdivision of honeycomb networks and graphene. These topological indices
correlate certain physico-chemical properties like boiling point, enthalpy of vaporization,
strain energy, stability, etc., of chemical compounds. This will start a new direction in
this field. However, there are still remains open and challenging problem for researchers.
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