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GEOMETRIC ALGORITHMS ROBUST AGAINST NUMERICAL ERRORS

Masao IRl and Kokichi SUGIHARA
Department of Mathematical Engineering and Information Physics
Faculty of Engineering, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo, 113 Japan

A new concept of "an algorithm that works well even if numerical errors arise in the
course of processing" is proposed. An algorithm of this type always outputs a result that
is consistent in a topological sense, and as the precision of arithmetic becomes higher,
the result converges to the exact solution. As an example, an algorithm for constructing
the Voronoi diagram is described together with its implementation, where inconsistencies
caused byAnumerical errors are resolved by assigning the higher priority to the consistency

of topological properties than to quantitative numerical values.
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