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Development of Theory of Integrable Systems Describing Geometric Shapes
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Michell-Prager

Log-aesthetic curves(LAC) are considered in similarity geometry,
characterized as shape-invariant curves with respect to integrable deformations of plane curves and
formulated by the variational principle, and their integrable discretization and space curve and
surface versions are proposed. The integrable structure is investigated in detail. From the
viewpoint of the self-affinity of plane curves, we identified quadratic curves as another family of
aesthetic curves, and suggested equi-affine geometry and projective geometry as theoretical
frameworks. We also constructed a method for generating Michell-Prager type truss structures of
architecture by discrete holomorphic functions. We constructed an algorithm for approximating a
given (discrete) plane curve by a LAC. We constructed explicit formulas for shape-invariant curves
in Euclidean geometry for integrable deformations of spatial (discrete) curves using the theta

functions.
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