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Basis-set Expansion of the Equation
and the Matrix Eigenproblem

Murakami Hiroshi
Dep. Math. and Info. Sci., Tokyo Metropolitan University

The companion method for the algebraic equation constructs the matrix that represents the action of
the multiplication of the root over the polynomial basis, and the matrix eigenvalues are solved as the
roots. In this report, the further applications of this companion method is studied, The approximate
zeros of the given function F of good behavior in the specified interval (or region) are solved by the
following steps.

1. The orthogonal polynomials (or the Lagrange interpolants) in the interval are chosen as the expan-
sion basis.

2. The function F is approximated by the polynomial P in the linear combination of the basis up to
m-th degree.

3. The companion matrix is constructed from coefficients of P in the basis, and the zeros of P are
obtained as the eigenvalues of the matrix.

4. The zeros of P located in the neighborhood of the interval are assigned as the approximate zeros of
the function F.
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230 68 1.9E-12
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