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Abstract

In this seminar we will extend the Polynomial Numerical Linear Algebra (PNLA) framework
with the Macaulay matrix. This matrix plays a key role in many applications. Interpretations will be
given for two of its fundamental subspaces: its row space and null space. The row space will be
shown to be related to the concept of a polynomial ideal and naturally leads to the ideal membership
problem. It will also be shown how a canonical basis for the row space can be obtained from
computing intersections between subspaces. This canonical decomposition will play an important
role for root-finding. The null space will be shown to contain the roots of a given multivariate
polynomial system. In addition, we will discuss multiplicities of roots and a special shift property of
vectors in the null space. This property will be exploited in the root-finding algorithm in the third
seminar.
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