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The complexities of both Hamiltonian path and Hamiltonian cycle prob-
lems have been open for graphs of independence number at most 3 until
recently. We answer these questions in the general setting of graphs of
bounded independence number by showing that both these problems are in
the class XP when parameterized by the independence number of the input
graph.

We introduce a problem called Hamiltonian-`-Linkage which is related to
the notions of a path cover and of a linkage in a graph. This problem asks if
` given pairs of vertices in an input graph can be connected by disjoint paths
that together traverse all vertices of the graph. For ` = 1, Hamiltonian-1-
Linkage asks for existence of a Hamiltonian path connecting a given pair
of vertices. Our main result reads that for every pair of integers k and `,
the Hamiltonian-`-Linkage problem is polynomial time solvable for graphs
of independence number at most k [2].

A tool used for designing this algorithm is the Chvátal-Erdős theorem
on Hamilton connectedness of graphs of large connectivity with respect to
the independence number [1], and its generalization to Hamiltonian linkages
that we formulate and prove.

The running time estimate we get from our general algorithm is highly
exponential in k and `. For small values of k, we describe concrete obstacles
for the existence of Hamiltonian cycles and paths in graphs of independence
number at most k [3]. Even brute force checking of these obstacles yields
algorithms with much better running times than that of the general one.

References
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