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Construction of high-performance error-correcting codes using Grobner bases
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1 Reed-Muller

1. A fast decoding method of projective Reed-Muller codes has been
established (collaboration with Dr. Norihiro Nakashima). Compared to decoding using the Gaussian
elimination method, the order of its computational complexity could be reduced.

2. The error-correcting codes over the residue rings of the Euclidean domains have been
investigated. They include quasi-cyclic codes and integer codes as special cases. We showed that we
can uniquely determine the generator matrix for each code. This fact is useful for code construction
and search.

3. The convolution theorem for a class of multiple-valued logic polynomials has been established and
a fast calculation method for the multiplication of them has been derived. We showed that the
discrete Fourier transform used in the convolution theorem has a transposition relation to that used
for decoding affine variaty codes.
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