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In this project, the following three topics have been studied:(a)discrete

models of curve deformation with extension and external force, (b)time discrete model of deformation
of layer, (c) discrete model of one-dimensional elastic rod. As to ga) we succeeded in constructing
a new discrete model of the curve shortening equation and discrete local induction equation. For
(b) we obtained the bilinearization of the complex Dym equation describing the Hele-Shaw flow, and
also succeeded in discretization of the Broadbridge-White model for the one-dimensional soil water
infiltration and its numerical simulation. Regarding (c) we succeeded in formulating the integrable
discrete model of the Euler®s elastic curves by the discrete variational principle. Further we have
shown that the elastic curves in the similarity geometry are nothing but the log-aesthetic curves
used in the industrial design, and gave a sound mathematical foundation for their generalization.
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