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In this research, we focused on the existence problem of a 2-factor with a prescribed number of
components. In particular, we studied the difference and relationship between such a 2-factor and a
Hami lton cycle (i.e., aspecial case of a 2-factor with a prescribed number of components) and considered
a new approach for finding a 2-factor in terms of the following

(1) In 2008, Yamashita gave a sufficient condition concerning the maximum value of the degree sums of
some independent set for the existence of a Hamilton cycle and generalized a result of Chvatal—-Erdos
(1972) concerning the relationship between the connectivity, the independence number and the
hami ltonicity. In this research, we generalized this result by considering replacements of intervals
on a cycle and paths which do not belong to the cycle

(2) By using the technique in (1), we extended a result of Brandt et al. (J. Graph Theory, 1997) to
a result on partitioning a graph into a prescribed number of cycles with a specified number of chords

and we showed a difference between chorded cycles and complete subgraphs in terms of degree sum
conditions.

(3) We provided many results and conjectures by giving a survey on degree conditions for vertex—disjoint
cycles in graphs. In particular, we discovered relationships between results on 2-factors with a
prescr ibed number of components, results on spanning trees with few leaves, results on directed Hami |ton
cycles and results on path-factors




