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Using the ISCZ method based on stabilization theory

to construct three-dimensional convex hulls
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Abstract

The ISCZ method (Interval-Symbol method with Correct Zero rewriting) was proposed based on
Shirayanagi-Sweedler stabilization theory, to reduce the amount of exact computations as much as
possible to obtain the exact results. This method is the floating-point interval method using zero
rewriting and symbols. Zero rewriting rewrites an interval coefficient into the zero interval if the
interval contains zero. Symbols are used to keep track of the execution path of the original algorithm
with exact computations, so that the associated real coefficients can be found by evaluating the
symbols. The key point is that at each stage of zero rewriting, one checks to see if the zero rewriting
is really correct by exploiting the associated symbol. In this paper, we show the efficiency of the
ISCZ method by applying it to three-dimensional convex hull construction.
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