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Degree-based Indices of Line Graph of the Subdivision of Rooted Product of Cycles with Paths
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Abstract: With the help of topological index, it’s helpful to understand the numerical quantities of concerned family of graphs. The aim
of the present report is to determine the degree-based topological indices of the line graph of the subdivision of rooted product of cycles
with paths. By means of edge dividing and graph structure analysis, we computed Harmonic index, Randic type indices, symmetric
division index, atomic-bond-connectivity index, harmonic-index, symmetric division index, geometric-arithematic index, generalized
reverse-Randic index, and inverse sum index of underlined family of graphs.
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1 Background Knowledge

The concept of rooted product graph was introduced in 1978 by Godsil and McKay'''. Given a graph G of
order n (G) and a graph H with root vertex v, the rooted product graph G { H{ is defined as the graph obtained
from G and H by taking one copy of G and n (G) copies of H and identifying the i-th vertex of G with the root ver-
tex v in the ith copy of H for everyie {1,2, =+, n (G)|. If Hor G is a trivial graph, then G {H} is equal to
G or H, respectively. In this paper we aim to study the rooted product of cycles with paths.

The line graph of an undirected graph G is another graph I ( G) that represents the adjacencies between edges
of G

The real number attached with the graph of chemical structure is known ad topological index. The theory of topolog-
ical indices begun in 1947, when Wiener index was introduced®’. After this huge amount of topological indices are in-
troduced to study graphs, see for example'*'. Here we study some of them. From now to on word, we consider G to be
connected and simple graph. Now we give some definitions of topological indices that can be found in [5 -6].

The Symmetric-division-index of G is:

SDI(G) = 2{

min(d, d,) max(du,d,o}
max(d,,d,) ' min(d,,d,) ]

The Harmonic-index of G is:
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HO) =3 —a

The Inverse-Sum index of G is:

d, xd
[(G) — u v .
ulE;((;) du + du

The generalized Randic index of G is:
R.(G)=Y
The generalized reverse-Randic index of G is;

RR,(G) =Y (d, xd,)"

The atomic-bond-connectivity index of G is;

(d, xd,)*

d,+d, -2
ABC(G)ZZ ﬁ

The geometric-arithematic index of G is:

2/d, xd,

o) -5 24
The modified-Randic index of G is:

RO=F iu

In this paper, we computed all above defined degree-based topological indices for the line graph of the subdivi-
sion graph of rooted product of cycles with paths.

2 Main Results

In this section, we will present our main computational results.
2.1 Line Graph of the Subdivision Graph of C, | P, | for k > 1
The line graph of rooted product of cycle and path for k& > 1 is presented in Figure 1.
The edge partition for C, { P, | is presented in Table 1. |
Table 1 Edge Partition of E(C, {P,}) \ }

(d,,d,) Whereuv € E(C,{P,}) fork > 1 Number of Edges
(1,2) n — e
(2,2) 2nk - 3n
(2.3) n .
(3.3) 4n 7 N

;

Theorem 1 For C,{P,} for k >1, the Harmonic index is: . . e
Figure 1 Line Graph of the Subdivision

H(C,{P}) =n(k +l%) Graph of C{ P, }
Proof Using the edge partition given in Table 1, we have following computation of Harmonic index
2
H(C, P =
(Gipd) weslonry du +d,
2 2 2 2

+ + +
weE (C,iPL}) 1 +2 uvel“z(C(PAI)Z +2 melv‘3(('n§P]\})2 +3 1115/*‘4(("P;L‘)3 +3

*\E(C )\+*\E(C )\+*\E<C )\+*\E(C )

1
(n) ?+ (2nk - 3n) 7+ (n)§+ (4n)?
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Theorem 2 For C,{P,} for k > 1, the inverse sum index is:

1(C,iP}) = n(sz)

15
Proof Using the edge partition given in Table 1, we have following computation of inverse-sum index :
d, xd
[( C’L { P ; ) - u v
' weE(C,iPLl) du + dr:
1 x2 2 x2 2 x3 3 x3

= + Y + +

wericpn 1 2 g fEip) 2 +2 MEE;M py 2 +3 quE4(C")P/[}) 343

=*\E(C D I+ 1E(C, P )\+ |E;(C, P )\+ [E.(C, 1P 1) |

= ?(n) +1(2nk - 3n) +%(n) +%(4n)

_ 73
= (2k 1 5)
Theorem 3 For C,{P,} for k>1, the generalized Randic index is:
1 4
R.(C, =g+ 22k =3) + -+ ).
LGP = n(y e @h=3) 4 e
Proof Using the edge partition given in Table 1, we have followmg computation of generalized Randic index
1
R.(C,iP}) = T e
' u’/EE%‘:Pk%) (du, X dt)
1 1 1 |

—+ + + —
uuel“l(z(‘(."kl) (1 X 2)01 weEy(C,iPLi) (2 X 2)0‘ we E3(C, i PL}) (2 X 3)“ we Ey(CpiPrl) (3 X 3)‘1

= \E(C )\+4a\E(C )\+6a\E(C )\+ E(C 1P |

- Lﬂ(n) + iﬂ(znk Z3n) + iﬂ(m + 97(4,1)

1 4
=n|l—+-—(2 — + —.
(2a +—(2k -3) tet 9a)
Theorem 4 For C,{P,} for k>1, the inverse generalized Randic index is:
RR(C, 1P, 1) =n(2* + (2k —=3)4* + 6" +4.9%).

Proof Using the edge partition given in Table 1, we have following computation of the inverse generalized

Randic index

RR.(C,{P,}) = (d, xd,)*
weE(C,|Pl)
= Y (Ox2)*+ Y @2x2)*+ > (2x3)*+ Y  (3x3)°
weE1(C,iPLl) we Ey(C,iPil) weE3(C,iPL}) we Ey(C,iPrl)
=2°[E (C AP [+47 B, (C AP ) [+ 6% [E,(C 1P ) [+9[E(C 1P} |

2%(n) +4¢ (2nk—3n) +6° (n) +9%(4n)
=n(2% + (2k -=3)4° + 6" +4.9%).
Theorem 5 For C,{P,} for k>1, the symmetric division index is:

SDD(C,{P,}) = n(%o +4k).

Proof Using the edge partition given in Table 1, we have following computation of symmetric division index ;

SDD(C,|P,}) = Z min(d, ,d,) max(du, 1)]

weE(Cir) L max(d, ,d,) min(du, d,)
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2B (G P [+ 2 E(C, 1P [+ 2 LB (C, P [+ 21 E(C P,

5 13
T(n) +2(2nk - 3n) +€(n) +2(4n)

_ (20
= n( 3 +4k).
Theorem 6 For C, {P,} for k>1, the Atomic bound connectivity index is:
2k-1 8
ABC(C,{P,}) =n( +—)
k N/z 3

Proof Using the edge partition given in Table 1, we have following computation of symmetric division index;

2 d, +d, -2

wekE(C,{PLl) du X dv
d, +d, -2 d, +d, -2 d, +d, -2

2 u v + Z u v + 2 u v +
weE (C,iPL}) du X dz/ we Ey(C,i Prl) du X dv weE3(C,iPLY) du X dl:

2 d, +d, -2
weEy(C, 1t PL}) du X dl

n1+2-2 2+2 -2 2+3-2
= — + — Y + — +
szEl(zgf«:PA,e) I x2 uveEz(zC,,{PA.%) 2x2 z,vEE3<zc:sts> 2x3

n

Z B3+3-2
weEy(C, 1 PL}) 3 X 3

1
V2

(B

Theorem 7 For C, {P,} for k >1, the geometric arithmetic index is:

GA(C, 1P, }) = n(Zk L1042 +165£ + 15)‘

ABC(C,{P,})

1 1 2
‘E1<CH{PA~}) ‘+E‘E2(C,,%Pk}) ‘+E‘E3(Cn{Pk€>‘+?‘E4(Cn{Pk})‘

Proof Using the edge partition given in Table 1, we have following computation of Geometric Arithematic index ;

GA(C, | P,]) y  hxd

N |
weE(C,{PLt) ~_
) (d, +d)

V1 x2 N z V2 x2 N 2 V2 x3 +

| e 1 A 1 | 1
weE (CyiPrl) weEy(CpiPrl) weE3(C,iPLl)

V3 x3

- 1
wekEy(C, 1 PLI) 2
5 3 +3)

S22 e m) 1+ 1B P 1+ 28 B e, im0 1+ 1B 1P
= (n) 2f+ (2nk =301 + (n) 2f+ (4n)1
- 102 +6 /6 +15

(2k+ 15 )

Theorem 8 For C,{P,} , modified Randic index is:

R(CIP,|) =n(k-n) +53—”.
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2.2 Line Graph of the Subdivision Graph of C, {P,} for k=1
The line graph of the subdivision graph of C, { P, | for k = 1 is shown in Figure 2.

The edge partition for C, { P,} is in Table 2. I
Table 2 Edge partition for C,{P,} for k=1 i

(d,,d,) whereuww € E(C,{P,}) fork =1 Number of Edges

(1, 3) n

(3,3) 4n

The following results can be obtained immediately from the edge par-

tition of the line graph of the subdivision graph of C, {P,} fork = 1. t

Theorem 9  For C,{P,| for £k = 1, the Harmonic index is

Figure 2 Line Graph of the Subdivision
HC,iP) = 1"
n Uk T 6 Graph of C{P,} for k =1
Theorem 10 For C, {P,} fork = 1, the inverse sum index is I[(C,{P,}) = ZZTn .
Theorem 11 For C, {P,} for k = 1, the generalized Randic index is R ,(C, {P,|) = n(;fa + 947)

Theorem 12 For C, { P, | for k=1, the inverse generalized Randic index is RR (C,{P,|) = n(3* +4.9%) .

Theorem 13 For C, { P,} fork = 1, the symmetric division index is SDD(C, {P,}) = —/.

Theorem 14 For C {P,| for k = 1, the atomic-bound-connectivity index is ABC(C, {P,}|) = n( /% + %) .

Theorem 15 For C, {P,} fork = 1, the Geometric arithmetic index is GA(C, {P,}) = %(ﬁ +8) .

Theorem 16 For C,{P,} fork = 1, the modified Randic index is R'(C,{P,}) = =-.

3 Conclusions

In this paper, we computed several degree-based topological indices of line graph of subdivision graph of root-
ed product of cycles with paths. We computed our results with the help of edge partition of based on the degree of
end vertices of edges. Our results can be helpful to understand the properties of concerned family of graphs. It is

interesting to compute the distance based polynomials and indices for the family of graphs studied in this paper.
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