Scientific Inquiry and Review (SIR)

Volume 2, Issue 4, October 2018
ISSN (P): 2521-2427, ISSN (E): 2521-2435
Journal DOI: https://doi.org/10.32350/sir

Issue DOI: https://doi.org/10.32350/sir.24

Homepage: https://ssc.umt.edu.pk/sir/Home aspx

Journal QR Code:

E]

.J:,:.}‘ .-T%\

On Leap Gourava Indices of Some Wheel Related

Acrticle: Graphs
Fazal Dayan
Author(s): Muhammad Javaid
Muhammad Aziz ur Rehman
Online October 2018
Published:
Article doi.org/10.32350/sir.24.02
DOI:
I[=]
Article QR
Code:
= |
Fazal Dayan
. . Dayan F, Javaid M, Aziz ur Rehman, M. On Leap Gourava
To cite this .7 . .
article: indices of some wheel related graphs. Sci Inquiry Rev.

2018;2(4):13-22.
Crossref

Copyright  This article is open access and is distributed under the terms
Information of Creative Commons Attribution — Share Alike 4.0
International License

A publlcatlon of the
School of Science
University of Management and Technology
Lahore

Indexing Agency

2 Crossref

Y LR J € H'S
PERIODICALS DIRECTORY.

v) ) WorldCat

IMPACTFACTOR

INDEX @C()I’ERNICUS
JOURNA MASTFR LIST

...research from your desktop

Genamics JournalSeek

l'”l S
DR]] ]Juunl [ndexing

R@AD
sci
?
Academic

Index
ResearchBib



https://doi.org/10.32350/sir
https://doi.org/10.32350/sir.24
https://ssc.umt.edu.pk/sir/Home.aspx
doi.org/10.32350/sir.24.02
https://doi.org/10.32350/sir.24.02

On Leap Gourava Indices of Some Wheel Related Graphs

Fazal Dayan'*, Muhammad Javaid?, Muhammad Aziz ur Rehman?®
123pepartment of Mathematics, School of Science,
University of Management and Technology, Lahore, Pakistan

Abstract

Zagreb indices were introduced more than forty years ago. Naji et al.
introduced the leap Zagreb indices of a graph in 2017 which are new
distance-degree-based topological indices conceived while depending
on the second degree of vertices. The Gourava indices were introduced
by Kulli. In this paper, we defined the first and second leap Gourava
indices and computed leap Gourava indices for some wheel related
graphs.

Keywords: gourava indices, leap gourava indices, wheel graph, gear
graph, helm graph, flower graph, sunflower graph

Introduction

In the current mathematico-chemical and mathematical literature, a large
number of vertex degree based graph invariants have been studied.
Among them, the first and second Zagreb indices are by far the most
extensively investigated ones. These were introduced more than forty
years ago [1].

The properties of the two Zagreb indices can be seen in [2], [3], [4],
[5] and [6]. Many novel variants of the Zagreb indices have been studied
in recent years. Some of these are multiplicative Zagreb indices [7], [8]
and [6], Zagreb coincides [9], [10], multiplicative Zagreb coincides [11]
and sum Zagreb index [12], [6] etc. Recently, leap Zagreb indices of a
graph have been introduced by Naji et al. [13], which are new distance-
degree-based topological indices conceived while depending on the
second degree of vertices (number of their second neighbors). Some
basic properties of these new indices have also been established. A. M.
Naji and N. D. Soner [14] presented the exact expressions for the first
Zagreb index of some graph operations containing the corona product,
cartesian product, composition, dis junction and symmetric difference of
graphs. Shiladhar P. et al. [15] computed leap Zagreb indices of some
wheel related graphs.

The Gourava indices were introduced by Kulli [16]. The first and
second Gourava indices are defined as follows,
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61(6) = ) (dy + dy] + [dy-d,])
and UVEG

62(6) = ) (I + ] [y )
UVEG

The Gourava indices of some standard classes of graphs, armchair
polyhex and zigzag-edge polyhex nanotubes were computed. Kulli also
introduced the sum connectivity Gourava index of a molecular graph and
computed the sum connectivity Gourava index of linear [n]-Tetracene,
V-Tetracenic nanotube, H Tetracenic nanotube and Tetracenic nanotori
[17]. Kulli introduced the hyper Gourava indices and hyper Gouava co-
indices of a graph and determined the hyper-Gourava indices of some
standard classes of graphs and certain nanotubes [18]. Kulli generalized
the Gouava indices and computed exact formulae for titania nanotubes
[19]. Some Gourava indices and inverse sum index of some networks
were computed in [20]. Kulli also developed the concept of product
connectivity Gourava index of a graph and computed the product
connectivity Gourava index for some standard classes of graphs,
tetracenic nanotubes and tetracenic nanotori [21].

2. Definitions and Preliminaries
2.1. Definition

The wheel graph W, with n + 1 vertices is defined as the joining of k;
and C,,, where k; is the complete graph with one vertex and C,, is the
cycle graph with n vertices. The vertices corresponding to k,; and C,, are
called apex and rim vertices, respectively. A wheel graph W, is shown
in figure 1.

Figure 1. Wheel graph W,
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2.2. Definition

The gear graph G, with 2n + 1 vertices (shown in figure 2) is a graph
obtained from the wheel graph W, by adding a vertex between each pair
of adjacent rim vertices. The gear graph is also known as a bipartite
wheel graph.

Figure 2. Gear graph G,
2.3. Definition

The helm graph H,, is a graph with 2n + 1 vertices (shown in figure 3)
obtained from the wheel graph W, by attaching a pendant edge to each
rim vertex. The helm graph contains three types of vertices, the vertex of
degree n called apex, n pendant vertices and n rim vertices of degree
four.

Figure 3. Helm graph H,,
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2.4. Definition

The flower graph FL,, (shown in figure 4) is a graph obtained from a helm
graph H,, by joining each pendant vertex to the apex of the helm graph.
There are three types of vertices, the apex of degree 2n, n vertices of
degree four and n vertices of degree two.

b ]

Figure 4. Flower graph Fl,
2.5. Definition

The sunflower graph Sf,, (shown in figure 5) is a graph obtained from
the flower graph Fl,, by attaching n pendant edges to the apex vertex.
The sunflower graph has four types of vertices, the apex of 3n, n vertices
of degree four, n vertices of degree two and n pendant vertices.

Figure 5. Sunflower graph Sta

2.6. Definition
The first and second leap Gourava indices are defined as follows,

o
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G1(G) = z ([dz(w) + d, (W] + [d2 (W) d,(W)])

UvVeG
and
G,(G) = 2 ([d2(w) + d, (W] [d2 (W) dy (W)])
UVEG
3. Main Results
3.1. Theorem

Let W, be a wheel graph with n 4+ 1 vertices, its leap Gourava indices
are given below as

fori=1
fori=2

LG,(G) = { n?(n —3),

2n(n — 3)3,
Proof

We compute the required result by using table 1 and formulae defined
in the previous section as follows,

UveG

G1(G) = z ([dz(w) + d, (W] + [d2 (W) d,(W)])

=n[0+n—-3+0n—-3)]+nn-3+n-3+(Mn—-3)(n—-3)]
=n(n—-3)+ n[2n—6+ (n — 3)?]
=n?(n-—23)
and

G2(G) = Z ([d2(w) + d, (W] [d, (w). d2(W)])

UveG
=n[(0+n—-3)0)(n—-3)]+n[n—3+n—-3)(n—3)(n—3)]
=n(0) +n[2n —6)(n — 3)(n — 3)]
= 2n(n - 3)3
3.2. Theorem

Let G,, be a gear graph with 2n + 1 vertices, its leap Gourava indices
are given below as

n?(n*+7n-3), fori=1
@ ={ " d -

n(2n° + 3n°+7n—12), fori=2
18—
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Proof

We compute the required result by using table 2 and formulae defined
in the previous section as follows,

61(6) = ) (1) + dy(W)] + [dy ). o (W]

uveaG
=nn+n—-1+nn—-1]+2nn—-14+3+3(n—-1)]
=nn®-n—-1)+2n(@n-1)
=n?(n?+7n—3)

and
62(6) = " ([ () + dy ()] [d5(). d ()]
UveaG
=n[l(n+n—1nn—-1)]+2n[(n—1+3)3(n—1)]
=n(2nd +3n% +7n - 12)
3.3. Theorem

Let H,, be a helm graph with 2n + 1 vertices, its leap Gourava indices
are given below as

n(2n?+5n—-3), fori=1

LGi(6) = {n(n —1)(4n* - 2n +8), fori=2

Proof

We compute the required result by using table 3 and formulae defined
in the previous section as follows,

61(6) = ) () + dy(W)] + [dy @) dy (W]

UvEG

=nn+n—-1+nn—-1D]+nn-1+n-1+(n-1)n-
D+nn—-1+3+3(n—-1)]

=n(n?+n-1D+nn*-1)+n@n-1)
=n(2n? 4+ 5n— 3)
and

G2(G) = Z ([d2(w) + d, (W] [d, (w). d2(W)])

UveG
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=n[n+n—-1nn—-D]+nn—-1+n—-1)(n-1)n-
D]+n[(n—1+3)3(n—1)]

=nn@Cn-1Dmn-D]+n2(n-1)3]+n[3(n—1D(n + 2)]

=n(n—1)(4n? — 2n + 8)

3.4. Theorem

Let F, be a flower graph with 2n + 1 vertices, its leap Gourava indices
are given below as

LG,(G) = { 4n(2n? —4n + 1),

fori=1
8n(4n3 — 21n% 4+ 37n — 22),

fori=2
Proof

We compute the required result by using table 4 and formulae defined
in the previous section as follows,

UveG

G1(G) = z ([dz(w) + d, (W] + [d2 (). d, (W)])

=n2n—-2+2n—-4+ (2n—-2)(2n—4)]
+n[2n—2+0+ (2n—2)(0)]

+n[2n—44+0+4+ (2n—4)(0)]
+n[2n—4+2n—-4+ 2n—-4)2n—4)]
=n[4n—6+ (4n* -12n+8)] +2n(n—1) + 2n(n — 2)
+n[4n — 8+ (2n — 4)?]

=4n(2n® —4n+1)
and

UveaG

G2(G) = Z ([d2(w) + d, (W] [d, (w). d2(W)])

=n[(2n—2+2n—-4)2n—-2)(2n—4)]
+n[(2n -2+ 0)(2n — 2)(0)]
+n[(2n—4+4+0)(2n — 4)(0)]
+n[(2n—4+2n—-4)2n —4)(2n — 4)]
=n[8(n—1)1n-2)2n-3)] +n[4(n —2)(2n — 4)?]

= 8n(4n3 — 21n?% + 37n — 22)
3.5. Theorem

i

Let Sf,, be a sunflower graph with 3n + 1 vertices, its leap Gourava
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indices are given below as

LG(G)—{ 3n(én? —7n—1), fori=1
S0 2n(3n — 4)(18n2% — 39n 4+ 22), fori=2

Proof

We compute the required result by using table 5 and formulae defined
in the previous section as follows,

6:(6) = ) () + dy(W] + [dy ). o (W]
UvVEeG
=n[3n—-140+Bn-1)0)]+n[3n—214+0+ (3n—2)(0)]
+n[3n—44+0+ (3n—4)(0)]
+n[3n—2+3n—-4+Bn-2)(3n—4)]
+n[(Bn—4+3n—4)(3n—4)(3n—4)]
=n(Bn—-1)+nBn-2)+nBn-4)
+n[6n — 6 + 9n? — 18n + 8]
+n[6n — 8 + (3n — 4)?]
= 2n(3n — 4)(18n? — 39n + 22)
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