International Journal for Innovative
€ngineering and Management Research

A Peer Revieved Open Access International Journal
www.ljiemr.org

ELSEVIER
SSRN

202 1|JIEMR.Personal use of this material is permitted. Permission from IJIEMR must

be obtained for all other wuses, in any current or future media, including
reprinting/republishing this material for advertising or promotional purposes, creating new
collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted
component of this work in other works. No Reprint should be done to this paper, all copy
right is authenticated to Paper Authors

IJIEMR Transactions, online available on 13" Apr 2021. Link

:http://www.ijiemr.org/downloads.php?vol=Volume-10&issue=ISSUE-04

DOI: 10.48047/UIEMR/V10/104/44

Title: Tadpole graphs and their laceability.
Volume 10, Issue 04, Pages: 172-176
Paper Authors

Annapoorna M S, Murali R, Manjunath G

USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic
Bar Code

Vol 10 Issue04, Apr 2021 ISSN 2456 - 5083 www.ijiemr.org



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

wWWww.ijiemr.org

Tadpole graphs and their laceability

Annapoorna M s, Murali RzandManjunath G’
" Department of Mathematics, BMS Institute of Technology & Management, Bangalore.
Email: anuraga@ bmsit.in
’Department of Mathematics, Dr. Ambedkarlnstitue of Technology, Bangalore.
Email: muralir2968 @dr-ait.org
3Department of Mathematics, Rajiv Gandhi Institute of Technology, Bangalore.
Email:ghanshan.1981@gmail.com

ABSTRACT
A connected graph G is termed Hamiltonian-t-laceable (t*-laceable) if there exists in G a
Hamiltonian path between every pair (at least one pair) of its vertices u and v with the property

d(u,v) = t. The Tadpole graph is the graph obtained by joining a cycle graph C,, to a path graph
P, with a bridge. In this paper, we discuss the laceability properties associated with the Tadpole
graph.

Keywords: Hamiltonian-t-laceability, Hamiltonian-t*-laceability, Tadpole graph

a
INTRODUCTION : 2 ay

All graphs considered here are finite, simple, 1
connected and undirected. A graph G is

hamiltonian-t-laceable (hamiltonian-t*- & 3
laceable) if there exists in G a hamiltonian
path between every pair (at least one pair)of
vertices u and v such thatd(u,v) =t,

1<t <diamG , where t is a positive integer.
G is termed t*-connected if it is
hamiltonian-t*-laceable for all t such that
1<t <diamG. Various results on the
laceability properties of graph structures like
the fan graph, the gear graph, the wheel
graph, brick product of even and odd cycles
and the cyclic product can be found in [5].
In this paper we study the hamiltonian-t*-
laceability property of the Tadpole graphs.

Definition: The Tadpole graph is the graph

obtained by joining a cycle graph C,, to a 4
path graph P, with a bridge.
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Fig 1: The Tadpole graphsT,,,
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T
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Definition
Let P be a path from the vertices q;
to a; in a graph G and let P’ be a path from
ajto aj. Then the path P U P’ is the path
obtained by extending the path P from a; to
ajto ay, through the common vertex a;.

Definition

In a graphG=(V,E), let X be a
minimal set of edges not in G and
G =(V,EUX) is
then|X| is called the t*-laceability number

t*-connected graph

A (t) and the edges in X are called the t -
laceability edges.

RESULTS
We need
terminologies.

to introduce the following

For a vertex x; of G, we write:

1 _

X [n]= x5 X005 X4 »
-1 .

x; [m]=x,, Xeiztys X(i=2)»

r —
{Xiijk } [la m, n] - x(j+r) > y(j+r) ’ Z(k+r) 2 x(i+2r) >

1
?,m,n) =x.

i i+l

X ‘me 4 'xi+n ‘

1: The G=T,,Is

Ay =1 for all

tsuch that2 <t < diam(G) , where 3<n<6
Proof:lLetG =T, 1) with

Theorem graph

hamiltonian-t*-laceable with

vertex set

V ={ay,a,,a,,a;3, a,} and edge set

.............

E = {Cl]az,aza:), s A3AY 5eenennnnnnnn..

s A(n-2)A(n-1)»4(n-1)dn } VHa,
,where 3<n<6.
Clearly diam(G)=3.
To establish the results, we consider
the following cases,
Case (1):r=2
In G =Ty d(ay,ayg) =2and the path,
P:al 1[n]POaO is the hamiltonian path
between the vertices a; and a; containing
the laceability edge (a, a,) .
Case (ii): r=3
In G=T,,, d(ay,ay)=3and the path,
P: azl_llzPoll[n]Pan is the hamiltonian
path between the vertices a, and aqa

containing the laceability edge (a, a;) .

a, a

a, asg

Hamiltonian path from vertex a, to a, in

the graph T
Yijern o SRR L. ... Xy Yoo 2

Hence the proof.
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Theorem 2: The graph G=T,, i

hamiltonian-t*-laceable with A1  =1for

®
t=2,3 and with Aw
7<n<10.
Proof:Let G =T,

=2 for t=4, where

For t=2,3, we follow the proof provided in
theorem 1. For t=4, we observe that since
diam(G)=4,

d(ag,ap)=4mn G and the path,
P:a ' P P P01 [n1P0, is
ahamiltonian path between the vertices ay

and agwith the laceability edges (a;,a3)

and (a;,as).
a
a

a

C¥A
dp
dg

as

ag

7

Hamiltonian path from vertex a,4 to a, in
the graph T g q)
Hence the proof.

Theorem 3: The graph G=T,, is
hamiltonian-t*-laceable ~ with 4, =1for
t=2,3 with A =2 for t=4 and with
Ay =3 fort=5, wherel1<n <13.

Proof: Let G =T,

www.ijiemr.org

For t=2,3, we follow the proof provided in
theorem 1. For t=4, we follow the proof
provided in theorem 2 and for r=5, we
observe that since diam(G)=3,
d(a;,ap)=5mn G and the path,
P:a, 1 PP PO1O PO [n]P0ay is the
hamiltonian path between the vertices a5

and a(with the laceability edges (a;,a3),

(ay,as)and (a,,ay).

asg a,

Hamiltonian path from vertex a, to ay in
the graph T3y

Hence the proof.

The following Ilemma is an
immediate consequence of theorem 3.
Lemma 4: The graph G=T,, is
hamiltonian-t*-laceable ~with A =4 for
n=14, where2 <t < diam(G).

Remark: The graph T, is t*-connected
with A*(t)=4forn=14

Theorem 5: The graph G=T,,
=1for

=3

(1)

is
hamiltonian-t*-laceable with A

t=2,3 with 4

(1)

=2 for t=4, with A

(1) (1)
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for r=5and with A, =4for r=6,where
15<n<I8.
Proof:Let G =T,

For t=2,3, we follow the proof provided in
theorem 1. For t=4, we follow the proof
provided in theorem 2, for t=5, we follow
the proof provided in theorem 3 and we
observe that since diam(G)=6,
d(a,,,a,)=6in G and the path,
P:a, 17'[5]1P°a,I'[4]P’a,,I'[n]P’a, is the
hamiltonian path between the vertices aq,,

and agwith the laceability edges (a;,a3),

(ay,as), (a,,ay)and (a,,a;,).

Hamiltonian path from vertex aq, to a,
in the graph T (g1

Hence the proof.

Theorem 6: The graph G=T,, is
hamiltonian-t*-laceable =~ with A

t=2,3 with Aw

(1)

=1for
=2 for r=4, with 4, =3
for 1=5, 4,) = 4for t=6 and with 4, =5 for

t=7wherel9<n<22..

www.ijiemr.org

Proof: Let G = Tiny

For r=2,3, we follow the proof provided in
theorem 1. For t=4, we follow the proof
provided in theorem 2, for =5, we follow
the proof provided in theorem 3, for =6, we
follow the proof provided in theorem 5 and
for t=7 we observe that since diam(G)=7,
d(a,;,a,)=7in G and the path,
P:a,l7'[8]1P°a,l ' P’a,1'[71P’a, 1'[n]P’a,
is the hamiltonian path between the vertices
a,; and agywith the laceability edges

(a]7a3)7 (alaaS)a (aZ’ag)’ (a49a11)and

(a;,a,,).

ag

8g

a3

Hamiltonian path from vertex a3 to a,
in the graph T ,; y)
Hence the proof.

CONCLUSION
In this paper we have explored the
hamiltonian-t*-laceability propertiesof

tadpolegraphsT,, , for3<n <22 and

2 <t <diam(G).
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