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Abstract:A graph G is Hamiltonian laceable if there exists a Hamiltonian path between every 

pair of vertices in G at an odd distance. G is Hamiltonian - t -laceable if there exists a 

Hamiltonian path between every pair of vertices a  and b with tb)d(a,  .In this paper we 

explore Hamiltonian- t -laceabilityproperty inComplete-k-partite graph. 

Keywords:Hamiltonian-t- laceable,complete-k-partite graph. 

 

1. Introduction 

Hamiltonian cycles, can be used to optimize communication networks, ensuring that signals or commands can 

be transmitted with minimal delays or energy consumption. The nodes of the graph can be determined by the 

components incorporated in the power system architecture. The edges of a graph represent interconnections 

between the various components.  A connected simple graph G the distance between any two nodes a  and b

is denoted as  ,d ba is the length of the least path joining a  and b in G .For standard definitions we refer 

Hararey[1].A connected simple graph G is Hamiltonian (Hamilton)laceable[3] if there is a Hamilton path 

joining any two nodes in G at a distance of odd positive integer.Gis Hamilton-t*-laceable(H-t*-l) [4]if there is a 

Hamilton path in at least a pair of nodesu and v with distance t, where diamGt 1 . 

2. Complete-k-partite graph 

A complete-k-partite graph is a t  is  a set of graph vertices decomposed into k-disjoint sets such that no 

two graph vertices with in the same set are adjacent.For 3k ,is a  

Complete tripartite graph rqpK ,, with  rqp  number of vertices,  rpqrpq     number of edges and 

the diameter is two. 

 

https://mathworld.wolfram.com/GraphVertex.html
https://mathworld.wolfram.com/GraphVertex.html
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Fig1.K2,2,2 

 

Theorem 2.1: The Complete tripartite graph rqpKG ,, is Hamiltonian-t-laceable for diamGt 1 where 

rqp   

Proof: let      nnn cccbbbaaa ,.......,,,.......,,,......., 212121  denote the vertices in first, second and third 

partite respectively. 

In rqpKG ,, , nrqp  , n is the number of nodes in each partites 

Case1: For distance 1t in G  

Claim1:The Hamilton path is 1

3

1

11 bcbaca ii

j

i 















 at   1,1d
1

 jGinba
j

 

The Hamilton path is jii

n

j

ijjii

j

i

i bcbacacba






























1

1

1

 at   Ginjba
j

2,1d 
1

  

 

 

Fig2.Hamilton path from a1 to b1 in K3,3,3Fig3.Hamilton path from a1 to c3 in K4,4,4 
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Case2:For distance 2t in  G  
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Fig4.Hamilton path from a1 to a2 in K4,4,4
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Claim5:The Hamilton path is  
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Hence from the claim(1 to 5), we conclude a complete tripartite graph rqpKG rqp  ,,,
 is 

Hamiltonian-t-laceable for 1 ≤ 𝑡 ≤ 𝑑𝑖𝑎𝑚𝐺. 

Theorem2.2: The Complete tripartite graph rqpKG ,, such that qp    is Hamiltonian-t-laceable for 

diamGt 1  

Proof: Let      nnm cccbbbaaa ,.......,,,.......,,,......., 212121 denote the vertices in first, second and third 

partite respectively. 

In qqpKG ,,
,

1,2,1  nmnqmp , n is the number of nodes in each partites 
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 The Hamilton path is     j
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Fig5.Hamilton path from a1 to b4 in K4,6,6 

 

Claim7:For 1t in 1,1)(
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Fig6.Hamilton path from a1 to b4 in K2,4,4Fig7.Hamilton path from b1 to c4 in K3,5,5
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The Hamilton path is 
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Case2:For 2t in G  

Claim9:The Hamilton path is 
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Claim10:The Hamilton path for  Ginjbbd
j
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Fig8.Hamilton path from b1 to b4 in K5,7,7Fig8.Hamilton path from a1 to b4 in K5,7,7 

Claim11:The Hamilton path in Ginjccd
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Hence from the claim(6 to11), we conclude a Complete tripartite graph qqpKG ,, is  Hamiltonian-t-laceable 

for diamGt 1 . 

Theorem 2.3: A Complete tripartite graph rqpwhereKG
rqp


,,

such that 2 rp is  

Hamiltonian-t-laceable for diamGt 1  

Proof: Let      snm cccbbbaaa ,.......,,,.......,,,......., 212121 denote the vertices in first, second and third 

partite respectively. 
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Case1:For 1t in G  

Claim12: The Hamilton path is  12
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Fig9.Hamilton path from a1 to b2 in K3,4,5 

Claim13:The Hamilton path is  jprqii
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Fig10.Hamilton path from a1 to c1 in K3,4,5Fig11.Hamilton path from a1 to c4 in K4,5,6 

Claim14: The Hamilton path is 1121
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Fig12.Hamilton path from b1 to c5 in K4,5,6 

 

Case2: For t=2 in G  
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Claim15:The Hamilton path is
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Fig13.Hamilton path from a1 to a4 in K4,5,6Fig14.Hamilton path from b1 to b5 in K5,6,7 

Claim16: The Hamilton path is 221
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Fig15.Hamilton path from c1 to c7 in K5,6,7 

Hence from the claim (12 to 17), we conclude a Complete tripartite graph rqpKG rqp  ,, is 

Hamiltonian-t-laceablefor diamGt 1 . 
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