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Abstract: Let F ∈ F[X1, . . . , Xm]\{0} be a multivariate polynomial where
F is any field. The multiplicity of a zero of a multivariate polynomial can be
defined; a generalization of the multiplicity of a zero of a univariate polyno-
mial.

One can upper bound the number of zeros counted with multiplicity that
F can have over Sm for some finite S ⊆ F using the generalized Schwartz-
Zippel bound; it was suggested by Augot et al. [1] and was recently proved
by Dvir et al. [2]. The bound is in terms of the total degree of F .

We present upper and lower bounds in terms of the exponents of the
leading monomial (with respect to any lexicographic ordering). The upper
bound is an improvement to the generalized Schwartz-Zippel bound. Further,
we allow more general point ensembles, namely S1×· · ·×Sm ⊆ Fm for finite
Si.

The bounds can be hard to calculate but quite some concrete bounds can
be found on http://zeros.spag.dk.

We present closed formulas for some cases, among others, the cases where
we give sufficient conditions for when the lower bound equals the upper
bound.

See [3] or http://zeros.spag.dk for further information.
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