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Algebraic curves are central objects studied in algebraic geometry, number
theory and related areas, and they are expected to be applied to information technology, In
particular, cryptography and coding theory.

In this study, we focused on algebraic curves said to be superspecial or maximal, and studied them
by the combined approach of the theory of algebraic geometry and computer algebra. As a result, we
have succeeded in solving several problems on the (non-)existence of superspecial curves and maximal
curves, and problems on the enumeration of these curves.

Furthermore, as an application to cryptography, we proposed efficient algorithms to compute
isogenies between superspecial (supersingular) elliptic curves. Developing these algorithms shall

contribute to evaluate the security of the state-of-art isogeny-based cryptosystems.
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