Abstract

We illustrate how we combined standard computational geometry tools (biclique
decompositions, cuttings, and the like) with some algebraic tools (multi-point polynomial
evaluation, fast polynomial multiplication etc) to solve the following two problems.

Consider two piecewise-linear bivariate functions f and g defined over a common
domain M, say the unit square. Suppose f and g are defined by linear interpolation
over triangulations T and Ty, respectively, of M each with n triangles.

We consider the problem of computing the L;i- and Lo-distances between f and g,

namely, || f —gll2 =/ [,(f —9)* and ||f — gl = [,|f(z,y) — g(z,y)|. If the triangu-
lations Ty and T}, are drastically different, the natural way to compute both distances
takes quadratic time.

We show how to compute the former in O(n polylogn) time and the latter in strictly
subquadratic time by combining traditional computational geometry techniques with
some algebraic tools.

The Lo-distance algorithm is joint work with Guillaume Moroz; Li-distance one is
joint work with Pankaj K. Agarwal, Olivier Devillers, Christian Knauer, and Guillaume
Moroz.
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