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For elliptic curve cryptography, the principal investigator proposed an

algorithm to search for an elliptic curve suitable for hardware implementation because the remainder
is efficiently calculated, and implemented scalar multiplication of an elliptic curve using the
curve found by the algorithm on FPGA. He also proposed quadratic and cubic characteristics on
elliptic curves, and suggested efficient methods for determining the evenness of the order of points
and the ploidy of 3 or 4 using these characteristics. For pairing cryptosystems, he improved the
extension field construction method and final exponentiation calculation for pairing-friendly curves
with various embedded degrees. For SIDH, which is one of post-quantum cryptography, he improved the
composition of the extension field and the calculation method using the isomorphism. He proposed a
pseudo-random number generation method using the Me operation, which is a new operation of elliptic
curves.
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