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Interpolation and structure of Groebner bases
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Systems of multivariate polynomial equations allow to describe a variety of physic
al phenomenon and solving them efficiently is thus a fundamental problem. Lexicographic Groebner bases (la
ter on "lex Gb™) are the mainstream tool to achieve this task. The particular lexicographic order is unfor
tunately the most difficult order to compute Groebner bases. The aim of this project was to grasp furtherm
ore the structure of these lex Gb and to open the way to new improvements for their computation. After hav
ing set up new interpolation formulas, we could easily deduce the structure and obtain the first upper bou
nds on the bit-size of their coefficients.

Then, from the structure we have understood how to set up a new efficient decomposition algorithm of lex G
b, in order to get smaller and thus easier to solve polynomial systems. Moreover, with Prof. Yokoyama (Rik
kyo University) we found out how to derive a new efficient algorithm to remove multiple solutions.
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