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The Hamiltonian index of graphs 

Yi Hong, Jian-Liang Lin, Zhi-Sui Tao -, Zhi-Hong Chen' 

Abstract 

The Hamiltonian index ofa graph G is defined as 

h(G) = minim: LIIl(G) is Hamiltonian). 

In this paper, using the reduction method of Catlin [P.A. Catlin, A reduction method to find spanning Eulerian subgraphs, J. Graph 
Theory 12 (1988) 29-44], we constructed a graph i/(m)(G) from G and prove that ifh(G)?:. 2, then 

h(G) = minim : i/(m)(G) has a spanning Eulerian subgraphl. 

1. Introduction 

We follow Bondy and Murty [1 J for basic terminologies and notations. Let G be a connected graph, which is neither 
a path nor a cycle, i.e. L1(G) > 2. A (u, v)-path is a palh with end-vertices u and v. We will also denote a (u, v)-path 
by P[u, vJ. If G has a cycle containing every vertex of G, then G is called Hamiltonian. A graph is Eulerian if it is 
connected and every vertex has even degree. An Eulerian subgraph H of G is called a spanning Eulerian subgraph 
if V(H) = V(G). An Eulerian subgraph H of G is called a D-circuit if E(G - V(H» = 0. The line graph of Gis 
denoted by L(G) or L I(G). For a positive integer m, define Lm(G) = L(L 171-1 (G»; LO(G) = G. Define 

h(G) = minIm: Lm(G) is Hamiltonian], 

h(G) is called the Hamiltonian index of G. A relationship between a D-Circuil and Hamiltonian Ene graph was given 
by Harary and Nash-Williams [7J. 

Theorem A (Harary and Nash-Williams 17l). Let G be a connected graph with at least rhree edges. L(G) is 
Hamiltonian if and only if G has a D-circ/lil. 
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