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For Purpose 1), we gave a necessary and sufficient condition for existing
keen Heegaard splitting. For Purpose 2), we studied the structure of the complex obtained from the
set of the spherical curves. We gave several results that give estimations of simplicial distances
between vertices. Particularly we could give a complete description of the subcomplex consisting of
the vertices arising from the spherical curves with at most eight double points. We defined a new
invariant called “ stable double point number” for a pair of spherical curves, and by making use of

it we showed that there is a spherical curve that is transformed to a trivial spherical curve by a
sequence of RI or RIINl moves such that the number of the double points has to be raised by 2 during
the process of the deformation.

For Purpose 3), we proposed a method for producing flat foldable origamis. We studied about neural
networks for targeting to originating new research field in topology.
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