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We studied algebraic curves in positive characteristic, for example, proving
the (non-)existence of curves with prescribed invariants such as p-rank and a-number and
enumerating such curves over finite field. We also developed related algorithms in algebraic
geometry in positive characteristic, and analyzed the hardness of computational problems related to
isogenies, which are security base in isogeny-based cryptography. In our study of algebraic curves
in positive characteristic, we focused on curves birational to fiber products of hyperelliptic
curves (such a curve is called a generalized Howe curve): We wrote down their explicit equations,
and constructed algorithms to compute isogenies between their Jacobian varieties. As an application,
we presented practical algorithms to find or enumerate superspecial curves, in each case of genus
3, 4, and 5. As a result, we wrote 14 journal papers and gave 27 conference talks in total,
throughout the research period supported by this grant.
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