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Modular Methods to Determine the Sign of the Values of
Polynomials and Their Applications to Computational Geometry
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Not a few geometric algorithms determine signs of values of polynomials whose variables
are input data to decide the structure of geometric objects and require double or triple long
integer arithmetics such as addition, subrtaction and multiplication even if all the input data
are integers of single length.

In the standard method, multiple long integer arithmetic takes much time, especially in
multiplication. It has been known that modular arithmetic reduces time of such calculations.
Modular arithmetic, however, has to use multiple long integer arithmetics to get back the
values themselves from their residues and it takes the same or more time compared to the
standard method.

In this paper, we show some techniques to determine the sign of a double or triple long
integer directly from the result of modular arithmetic method, and show the performances of
the applications to a geometric problem of making a convex hull.
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