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Abstract: Fix a lattice polytope P and consider the family of polynomials whose
monomials have exponents in P and whose coefficients are arbitrary elements of
a finite field Fq. Our goal is to estimate the maximum number of Fq-zeros of the
polynomials in such a family in terms of geometric/combinatorial invariants of P .
When q is large, the maximum is given by polynomials with the largest number
of factors. On the combinatorial side, this corresponds to “maximal Minkowski
decompositions” inside P . I will first explain this connection and review the
previously known case of bivariate polynomials (i.e. dim P = 2). I will then focus
on the case of trivariate polynomials (i.e. dim P = 3) where the combinatorics is
much richer and new phenomena arise. This problem has a direct application to
minimum distance estimation for a class of linear error-correcting codes, called
“toric codes”. The talk is based on a joint work with Kyle Meyer and Jenya
Soprunova.


