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Discovery of new graph invariants to capture the cycle ctructure
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IT a graph nearly satisfies a sharp sufficient condition for the existence
of a hamiltonian cycle, there might be some sign suggesting that it is "almost™ hamiltonian. In
order to investigate this possibility, we studied the relationship between the degree sum of general

graphs and that of its spanning bipartite subgraphs. We proved that a graph G of even order
contains a spanning balanced bipartite subgraph H such that the degree sum of H is not less than
approximately the half of the degree sum of G. It implies that a extended version of Moon-Moser
Theorem is stronger than Ore"s Theorem. We also proved the counterpart of this result for graphs of
odd order. Next we considered edge-coloring as a generalization of spanning subgraphs. Let H be a
connected graph and K be its subgraph. Then every rainbow H-free complete graph edge-colored in
sufficiently many colors is rainbow K-free if and only if K is a star and H is its simple
subdivision.
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