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We investigate the Kusner-Sullivan conjecture, which says that there do not
exist minimizers of the Moebius energy in any composite knot classes. To study it, we derived
structure-preserving discretization of the decomposed Moebius energies, and the decomposition and
the cosine formula of O"Hara energy. If the Kusner-Sullivan conjecture is correct, then the gradient

flow of Moebius energy with an initial knot of composite type may blow up in a finite time. In
order to observe this, we employ the degeneration of a loop of the closed plane curve under the
non-local curvature flow as a simple model. As a result, we prove that if a solution exists globally
in time, it develops to a closed convex curve in a finite time, and finally converges to a circle.
Concerning knot energies, we found structure-preserving discretization and lower/upper bounds of
decomposed Moebius energies, and decomposition and the cosine formula of O"Hara energies.
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