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Abstract

In the context of methodologies intended to confer robustness to ge-
ometric algorithms, we elaborate on the exact computation paradigm
and formalize the notion of degree of a geometric algorithm, as a worst-
case quantification of the precision (number of bits) to which arithmetic
calculation have to be executed in order to guarantee topological cor-
rectness. We also propose a formalism for the expeditious evaluation
of algorithmic degree. As an application of this paradigm and an il-
lustration of our general approach, we consider the important classical
problem of proximity queries in 2 and 3 dimensions, and develop a new
technique for the efficient and robust execution of such queries based
on an implicit representation of Voronoi diagrams. Our new technique
gives both low degree and fast query time, and for 2D queries is opti-
mal with respect to both cost measures of the paradigm, asymptotic
number of operations and arithmetic degree.
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