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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 mC  to a path graph 

nP  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 

 

INTRODUCTION 

All graphs considered here are finite, simple, 

connected and undirected. A graph G is 

hamiltonian-t-laceable (hamiltonian-t*-

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,
diamGt 1 , where t is a positive integer. 

G is termed t*-connected if it is 

hamiltonian-t*-laceable for all t such that

diamGt 1 . 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 mC  to a 

path graph nP  with a bridge. 
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               Fig 1: The Tadpole graphs ,)1,4(T

,)1,5(T ,)1,(nT )2,4(T and
)3,5(T  

Definition  

 Let 𝑃 be a path from the vertices 𝑎𝑖 
to 𝑎𝑗 in a graph G and let 𝑃′ be a path from 𝑎𝑗to 𝑎𝑘. Then the path 𝑃 ∪ 𝑃′ is the path 

obtained by extending the path 𝑃 from 𝑎𝑖 to 𝑎𝑗to  𝑎𝑘, through the common vertex 𝑎𝑗. 
 

Definition 

 In a graph ),( EVG  , let X  be a 

minimal set of edges not in G  and

),('
XEVG   is      𝑡∗-connected graph 

then X  is called the 𝑡∗-laceability number 

)(*
t and the edges in X  are called the 

*
t - 

laceability edges. 

 

RESULTS 

We need to introduce the following 

terminologies.  

 

For a vertex ix  of G, we write: 
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Theorem 1: The graph 
)1,(nTG  is 

hamiltonian-t*-laceable with 1)( t for all 

tsuch that )(2 Gdiamt  , where 63  n  

Proof:Let )1,(nTG   with vertex set 

}...,,.........,,,{ 3210 naaaaaV   and edge set

{},.....,,.........,,{ )1()1()2(433221 aaaaaaaaaaaE nnnnn  

, where 63  n . 

Clearly 3)( Gdiam . 

To establish the results, we consider 

the following cases, 

Case (i): 2t  

In )1,(nTG  , 2),( 01 aad and the path, 

0
01

1 ][: aPnIaP  is the hamiltonian path 

between the vertices 1a  and 0a  containing 

the laceability edge )( 3,1 aa . 

Case (ii): 3t  
In )1,(nTG  , 3),( 02 aad and the path, 

0
01021

2 ][: aPnIPIIaP


 is the hamiltonian 

path between the vertices 2a  and 0a

containing the laceability edge )( 3,1 aa . 

 
Hamiltonian path from vertex 𝒂𝟐 to 𝒂𝟎 in 

the graph  𝑻(𝟔,𝟏) 
Hence the proof. 
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Theorem 2: The graph 
)1,(nTG   is 

hamiltonian-t*-laceable with 1)( t for 

t=2,3 and with  2)( t  for  t=4, where 

107  n .  

Proof: Let  )1,(nTG   

For t=2,3, we follow the proof provided in 

theorem 1. For t=4, we observe that since 

diam(G)=4,  

4),( 04 aad in G and the path, 

0
010501

4 ][]1[: aPnIPIPIaP
  is 

ahamiltonian path between the vertices 4a  

and 0a with the laceability edges ),( 31 aa

and ),( 51 aa . 

 
 

Hamiltonian path from vertex 𝒂𝟒 to 𝒂𝟎 in 

the graph  𝑻(𝟗,𝟏) 
Hence the proof. 

 

Theorem 3: The graph 
)1,(nTG   is 

hamiltonian-t*-laceable with 1)( t for 

t=2,3 with  2)( t  for  t=4 and with 

3)( t  for t=5, where 1311  n . 

Proof: Let  )1,(nTG   

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 t=5, we 

observe that since diam(G)=5, 

5),( 07 aad in G and the path, 

0
01060101

7 ][]1[: aPnIPIPIPIaP
  is the 

hamiltonian path between the vertices 7a  

and 0a with the laceability edges ),( 31 aa , 

),( 51 aa and ).,( 82 aa  

 

 
Hamiltonian path from vertex 𝒂𝟕 to 𝒂𝟎 in 

the graph  𝑻(𝟏𝟑,𝟏) 
Hence the proof. 

  

 The following lemma is an 

immediate consequence of theorem 3. 

Lemma 4: The graph 
)1,(nTG   is 

hamiltonian-t*-laceable with 4)( t for 

n=14, where ).(2 Gdiamt   

Remark: The graph )1,(nT is t*-connected 

with 4)(* t for 14n  

Theorem 5: The graph 
)1,(nTG   is 

hamiltonian-t*-laceable with 1)( t for 

t=2,3 with  2)( t  for  t=4, with 3)( t  
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for t=5and with 4)( t for t=6,where

1815  n . 

Proof: Let  )1,(nTG   

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, 

6),( 010 aad in G and the path, 

0

01

11

01

1

01

10 ][]4[]5[: aPnIaPIaPIaP
  is the 

hamiltonian path between the vertices 
10a  

and 0a with the laceability edges ),( 31 aa , 

),( 51 aa , ),( 82 aa and ).,( 114 aa  

 

 
Hamiltonian path from vertex 𝒂𝟏𝟎 to 𝒂𝟎 

in the graph  𝑻(𝟏𝟖,𝟏) 
Hence the proof. 

Theorem 6: The graph 
)1,(nTG   is 

hamiltonian-t*-laceable with 1)( t for 

t=2,3 with  2)( t  for  t=4, with 3)( t  

for t=5, 4)( t for t=6 and with 5)( t  for 

t=7where .2219  n . 

Proof: Let  )1,(nTG   

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, for t=6, we 

follow the proof provided in theorem 5 and 

for t=7 we observe that since diam(G)=7, 

7),( 013 aad in G and the path, 

0

01

14

01

3

01

2

01

13 ][]7[]8[: aPnIaPIaPIaPIaP


 is the hamiltonian path between the vertices 

13a  and 0a with the laceability edges 

),( 31 aa , ),( 51 aa , ),( 82 aa , ),( 114 aa and 

).,( 147 aa  

 
Hamiltonian path from vertex 𝒂𝟏𝟑 to 𝒂𝟎 

in the graph  𝑻(𝟐𝟐,𝟏) 
Hence the proof. 

 

CONCLUSION 

In this paper we have explored the 

hamiltonian-t*-laceability propertiesof 

tadpolegraphs
)1,(nT for 223  n  and 

).(2 Gdiamt   
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