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In this research project, we obtained several results on related higher—order geometric variational problems. As a
starting point for the study of “self-intersecting surfaces”, we first obtained Li-Yau type inequalities for elastic
curves. This is related to self-intersecting elastic curves; more precisely, it is a relation between the bending
energy of a closed curve in Euclidean space and the multiplicity of the curve. Of particular importance are the
shapes of the curves when the equality of the inequalities holds. These shapes are named “m-leafed elasticae”
in this study. This is a new class of shapes, including the “figure—8 elastica” known from Euler's work, and it was
experimentally confirmed that this class includes many non—classical shapes that appear in the real world. Other
related results for surface diffusion flows, minimal surfaces, and p—elastic curves were also obtained.




