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Development, stabilization and enhancement of approximate algebraic algorithms
for sparse multivariate polynomials and systems
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We first developed an efficient algorithm for the GCD of sparse multivariate

singular polynomials, by using the extended Hensel construction (EHC), then aimed at enhancing the
EHC algorithm itself. The EHC is a power series in main variable with coefficients of rational
functions in sub-variables, and it is critical to make the denominators small. The smallest
denominator can be computed by the Groebner basis which is very heavy. So, we aimed at computing the
smallest denominator by the polynomial remainder sequence (PRS) which is quite fast.
We found that, if we make the resultant obtained by PRS smallest by normalizing it with the
cofactors, then the obtained resultant becomes equal to the smallest element of the Groebner basis,
uohto a constant. This result is very useful in the practical computation, so we made this fact in a
theorenm.
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