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A searching program for divisors of characteristic polynomial in

symmetric eigenvalue problem by using rational arithmetic

HIKARU SAMUKAWA ®)

Abstract: We are developing a rational arithmetic programming environment in which floating-
point arithmetic and rational arithmetic can be used togather. In this paper, we show a numerical
example which can be achieved by using both floating-point arithmetic and rational arithmetic.
In a multiplicity analysis of a symmetric eigenvalue problem, an exact characteristic polynomial is
obtained by transforming symmetric matrix to Frobenius form in rational arithmetic, then search
its divisors by substituting approximated eigenvalues obtained in floating-point arithmetic into
Vieta’s formula. This program can replace the factoring function of formula manipulation system.
Roughly ten times performance gain is achieved to the original program by combining features
of the rational arithmetic and floating-point arithmetic. We are aiming to learn to use the two
arithmetics differently based on thier performance features in HPC programming education.

Keywords: rational arithmetic, symmetric eigenvalue problem, characteristic polynomial, Hes-
senberg matrix, Frobenius canonical form, factorization, Vieta’s formula
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