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Integrated study of generating theorem and local deformation theory of graphs on
closed surfaces
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Starting with Wagner®s result in the 1930s, research on local
transformations of graphs embedded on closed surfaces has developed in various directions. On the
other hand, the generating theorem of graphs is a powerful tool for proving propositions by
induction, as in the proof of the Four-Color Theorem, but it is also an independent research topic
in its own right. We have obtained some results for the two research topics above, and for problems
that lie on the boundary between them. In particular, for polyhedral quadrangulations of closed
surfaces, we have succeeded in identifying eight reductional operations to reduce such graphs to a
finite number of irreducible graphs. We also proved that any two polyhedral quadrangulations can be
transformed into each other by a sequence of local transformations called cubical flips, which vary
the number of vertices of graphs.
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Partially broken orientations of Eulerian graphs on closed surfaces
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