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Abstract

In theoretical chemistry, the physico-chemical properties of chemical compounds are often modeled by means
of molecular graph based structure descriptors, which are also referred to as topological indices. The derived
graph of a simple graph G, denoted by G, is the of graph having the same vertex set of G and two vertices are
adjacent if and only if their distance in G is two. In this paper, we compute generalized Dakshayani indices,
first and second neighbourhood Dakshayani indices, first and second hyper neighbourhood Dakshayani
indices, the minus and square neighbourhood Dakshayani indices of the derived graph of Subdivision of some
graphs.
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1. INTRODUCTION

Graph Theory is a branch of mathematics which
used almost all fields of mathematics. Chemical
graph theory deals with the discussion of chemical
compounds using simple graphs. A graphG
consists of vertices and edges such that chemical
compound atoms can be taken by vertices and
edges between the atoms are bonds. The degree
dg (v) is the number of edges incident with the
vertex v and is known as degree of a vertex v. The
topological indices which are the numerical
guantities that are used to determine the properties
of chemical compounds. The chemical graph
theory has its application in the development of
chemical science and medical science. The
mathematical Chemistry that has so many offers
with topological indices used for QSAR / QSPR
study. For discussion of topological indices, we see
[2,4,5,6,7]. In this purposed work. We use some
degree-based topological indices such as
generalized Dakshayani index, the first and second
neighbourhood Dakshayani indices, the first and
second hyper neighbourhood Dakshayani indices,
the minus and square neighbourhood Dakshayani
indices on the derived graph of subdivision graph
of a some graphs.

We consider here the graphs with V(G) and E(G)
are the vertices and edges of G respectively.
Denote d;(v) for the degree of vertex v. The

Complement G of G is the graph with vertex as

V(6) and two vertices in G are adjacent if and only
if they are not adjacent in G. Also the set of all
vertices adjacent to v is called open neighbourhood
of v and is denoted by N;(v). The closed
neighbourhood of v is denoted by N;[v]=
N;(v) U {v}. We consider the notation D;(v) =
de(v) + Xuengw)de(v) is the degree sum of
closed neighbourhood of vertices of v. For any
other undefined notations are terminology, we
refer the readers to [8].

In [6], V. R. kulli, proposed the generalized
Dakshayani index, which the defined

as DK“(6) = Zvev () dg (1) dg (1) -~ (L.1)
where « is any real number

By the motivation of first and second Zagreb
indices introduced by Gutman and Trinajstic [2],
V.R. Kulli in [4], defined the new degree based
topological indices as follows.
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The first neighbourhood Dakshayani index is
defined

asND;(G) = Yuvee)[De() + Dg(v)]  --------
(1.2)

The Second neighbourhood Dakshayani index is
defined as

ND,(G) = ZuveE(G) Dg(w)Dg(v) -------- (1.3)
The first hyper neighbourhood Dakshayani index
is defined as

HND,;(G) = ZquE(G) [DG (u) + DG(U)] 2
(1.4)

The second hyper neighbourhood Dakshayani
index is defined as

HND,(6) = Tuver(e)[DeWD()]? -
(1.5)

The minus neighbourhood Dakshayani index is
defined as

MND(G) = Suvere[Do@) — Dg(v)]  —nmr
(1.6)

The square neighbourhood Dakshayani index is
defined as

QND(G) = ZquE(G)[DG(U)—Dg(v)] 2
.7

The line graph L(G) of G is the graph whose
vertices are in one-to-one correspondence with the
edges of G and two vertices of L(G) are adjacent
if and only if the corresponding edges in G share a
common vertex

2.Jahangir graphs

For m,n = 3, a Jahangir graph J, ,,, is
the graph obtained by taking a cycle
C,..m With one additional vertex which
is adjacent to on vertices of C,,, at
distance n to each other on C,,;p,-

Clearly J,, ., is of order nm + 1 and size
m(n + 1).

The Jahangir graph j3, and its line
graph is shown in Figure 1
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Figure 1The graph J3 4

Figure 2 The line graph J3 4

Table 1 The edge partition of the line graph of /,, ,,, for n,m = 3.

(dL(]n,m) (‘LL), dL(]n,m) (17)),
where uv € E(L(J, m)) (2,2) (2,3) 33 | Bm+1) (m ;— 1,m
’ +1
Number of edges m(n—-3) | 2m m 2m m(n —1)
2

Table 2 The edge partition of the line graph /,, ,,, for n = 3 and m = 3.

(L) > i (1 ) D),
whereuv € E(L(J,, ) | &M +9) (m+9,m (m+9,m? | (m®>+m+6,m?
' +9) +m+6) +m+6)
Number of edges 2m m 2m m(m—1)
2

Theorem 2.1. Let G be the line graph of Jahangir
graph J,, ., for n,m>=3. Then DK*(G) =
m?[2n.3% 4+ 2.3%* + (m + 1)*.n + n?2% +
n.2% —n. 291 — 201 4 m2(m + 1)% —
3n.2% — 3m. 2%+1]

Proof:

Let G be the line graph of J,, ,,, forn,m = 3. We

observe that G has total m(n + 1) —vertices and

2
MTAZMIAIT edges. Out of m(n + 1) vertices, there

are 2m vertices are of degree 3, m vertices
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are of degree m + 1 and (n — 2)m vertices are of
degree 2.

Therefore, the complement of G, denoted by G
contains 2m vertices are of degree m(n + 1) — 4,
m —vertices are of degree mn — 2 and m(m — 2)
vertices are of degree m(n + 1) — 3.

Hence, DK%*(G) =m?[2n.3%*+2.3% +(m +

1% n+n?2% +n. 2% —n, 20t — 20+1] 4
m[2(m + 1)% — 3n.2% — 3m. 2%%1]
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Theorem 2.2. Let G denote the line graph of
Jahangir graph /3 ,,, form > 3. Then

(1) ND(G) =m[m3+2m?+13m +
56]

(2) NDy(G) =Z[m® —3m*+ 19m? +
41m?2 + 156m + 74]

(3)HND,(G) = 2m[m°> + 2m* + 7m3 +
33m? + 84m + 189]

(4)HND,(G) = 2m[m® + 3m® + 13m7” +
25m® +271m°> + 333m* +

2244m3 + 3078m? + 14760m +
31104]

() MND(G) = 2m[|(m —1)(m — 2)|]

Section A-Research paper

(6)QND(G) = 2m[|(m* — 5m? + 2m + 10)|]
(7) FFND(G) = m[m® + 3m* + 14m3 +
32m? + 156m — 650]

Proof:

Let G be the line graph of Jahangir graph J,, .
form = 3.

Then it is clear that the order of G ism(n + 1) and

. . 242m+3
size of G is r2mEm

Now we partition the edges of G into edges of four
types based on
(D¢ (u), D (v)), the degrees of the end vertices of
each edge in Table 2. Using formulae (1.1)-(1.8) to
this information in Table 1., we obtained the
required result

Table 3. The edge partition of the line graph J, ,,, for m = 3.

(DL(]4,m)(u)’ DL(]4,m) (17)),
where uv € E(L(J4.m)) (7,7) 7,m | (m (m ((m?+m
’ +9) [+9m| +9m? +6,m?> +m
+9) | +m+6) | +6)
Number of edges m m 2m m(n—1)
2

The Jahangir graph /4 5 and its line graph is shown in Figure 3

Figure 3The graph /4 s
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The line graph of /4, 5

Theorem 2.3. Let G be the line graph of Jahangir
graph J 4 ,,, form > 3. Then

(1)  NDy(G) =m[m3+2m?+13m+
88]
(2)  NDy(G) =Z[m®+m*+ 15m? +

39m? + 112m + 530]

(3)HND,(G) = 2m[2m* + 6m3 +
49m? + 122m + 794

9
(4)HND,(G) = m[- +>m® + 18m” +
25m® +%m5 + 6227?14 +1164m3 +
2921m? + 5004m + 7279]

(5) MND(G) = 2m[|(m? + m —1)|]
(6)QND(G) = 2m[|(m* — 5m? + 4m + 13)|]

(7) FFND(G) = m[m® + 3m* + 15m3 +
31m? + 156m — 620]

Proof:
Let G be the line graph of Jahangir graph J4
for m = 3.

Then it is clear that m(n + 1) and size of G is

242mn+3 .
T2 are the number of vertices and edges

of G, respectively.

Now we partition size of G into edges of five types
based on

(D¢ (u), D (v)) the degrees of the end vertices of
each edge given in Table 3. Using formulae (1.1)-
(1.8) to this information in Table 3., we obtained
the required result

Table 4. The edge partition of the line graph /s ,,, for m = 3.

(DL(]SIm) (W), DL(]5‘m) ),
where uv € E(L(J5.1m)) (6,7) 7,m | (m (m ((m*+m
’ +9) [+9m| +9m? +6,m?> +m
+9) | +m+6) | +6)
Number of edges 2m 2m m 2m m(n—1)
2

The Jahangir graph /s 4, and its line graph is shown in Figure 4

The graph Js 4

The line graph of /5 4, Figure 4
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Theorem 2.4. Let G be the line graph of Jahangir
graph Js ,,, form = 3. Then

(1) NDy(G) =m[m3+2m?+13m+
100]

(2)  NDy(G) =Z[m® +m*+ 15m? +
41m? + 148m + 542]

(3)HND,(G) = m[3m* + 19m3 +
67m? + 244m + 1426]

=-m~+3m*+36m’ +
A)HND,(G ’:[9 3m8 + 36m7

50m® + 253m° + 429m* +
2328m3 + 6042m? + 1008m +
8282]

Section A-Research paper
(5) MND(G) = 2m2[|(m + 1]

(6) QND(G) = 2m[|(m* + 7m? + 4m + 14)|]
(7) FFND(G) = m[m® + 3m* + 15m3 +
33m? + 146m + 810]

Proof:
Let G be the line graph of Jahangir graph Js ,,,
form = 3.

Then there are total m(n+ 1) vertices and
m2+2mn+3n

edges in G.

Now we partition size of G into edges of five types
based on
(D¢ (u), D (v)) the degrees of the end vertices of
each edge given in Table 4. Using formulae (1.1)-
(1.8) to this information in Table 4., we obtained
the required result

Table 5. The edge partition of the line graph /,,, ,, for m = 3 and n=6.

(DL(]m,n) (w), DL(]m,n) (),
where uv € E(L(J1n,n)) (6,6) 7m | (m (m ((m* +m
' +9) |+9,m| +9,m? +6,m?>+m
+9) +m+6) | +6)
Number of edges 2m 2m m 2m m(n —1)
2

The Jahangir graph /¢ 4 and its line graph is shown in Figure 5

The graph J¢ 4

! M

The line graph of /¢ 4 Figure 5
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Theorem 2.5. Let G be the line graph of Jahangir
graph J,, ,,, form =3 andn = 6. Then

(1) ND(G) =m[m3+2m?+13m +
12n + 40]

(2)  NDy(G) =Z[m® +m*+ 15m? +
41m?2 + 148m + 36n + 362]

(3)HND,(G) = 2m[m°> + 2m* + 15m3 +
33m? + 152m + 72n + 691]

=-m” +3m*+36m’ +
A)HND,(G ’:[9 3m8 + 36m7

50m® 4+ 253m° + 429m* +
2328m3 + 6042m? + 1008m +
1296n — 2339]

(5) MND(G) = 2m?[|(m + 1)[]

(6) QND(G) = 2m[|(m* + 7m? + 4m + 14)|]
(7) FFND(G) = m[m® + 3m* + 15m3 +
33m? + 146m + 72n + 450)]

Proof:
Let G be the line graph of Jahangir graph J,, 1,
form = 3and n = 6.

Then G contains m(n + 1) number of vertices and
m2+2mn+3n

> number of edges.

Now we partition the size of G into edges of six
types based on
(D;(w), D (v)) the degrees of the end vertices of
each edge given in Table 5. Using formulae (1.1)-
(1.8) to this information in Table 5., we obtained
the required result
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