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In this research, we show that, for each n >1, there exist a Heegaard
splitting with distance n, and there exists a bridge splitting with distance n. We introduce a new
concept on Heegaard theory, called keen Heegaard splitting, and develop the techniques to show that
there are keen Heegaard splittings with distance n. Then we show that there are knots each of which
admits infinitely many irreducible bridge spheres with arbitrarily high bridge index. We apply the
idea of similarity structure on 2-dimensional torus to construct flat foldable origami. Further we
show that there are flat foldable origamis that are not constructed by using similarity structure.
In addition to these, we define a distance on the set of isotopy classes of the spherical curves,
and give some results on it.
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