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Faithful Plotting of Real Curves Defined
by Bivariate Rational Polynomials

TOMOKATSU SAITO,? YUJI KONDOH, YOSHIHIKO MIYOSHI!?
and TAKU TAKESHIMAt

A new algorithm to faithfully plot planar curves defined by bivariate rational polynomials is
presented. From algebraic point of view, valid criteria of “correctness” of drawn figures were
usually unclear in many preceding works, or even if they were, algorithms based on numerical
computation were incomplete in a strict mathematical sense. This paper defines “faithful-
ness” as a criterion for the drawn curves and presents a rational algorithm that satisfies the
criterion. Rational algorithms are performed on rational arithmetic over exact numbers, i.e.,
rational numbers. Consequently, there is no need of error estimation of the results—they are
intrinsically correct and exact. The presented algorithm guarantees the correctness of the
drawn figure up to the resolution of the displaying apparatus or up to the required resolution.
Many practical experiments show the validity and practicality of the proposed criterion and
algorithm. The algorithm is implemented as an external function of Risa/Asir, a computer
algebra system.
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