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By applying a reduction procedure to biorthogonal polynomials, we derived a
discrete integrable system associated with a pentadiagonal matrix and a solvable analogue of Newton®
s method for cubic equations. We clarified the algorithmic properties of them through analysis of
their solutions. Furthermore, by utilizing the fact that Laurent biorthogonal polynomials and
orthogonal polynomials can be directly transformed into each other via spectral transformations, we
constructed an algorithm that converts the generalized eigenvalue problem of a bidiagonal matrix
pencil into the eigenvalue problem of a tridiagonal matrix with the same eigenvalues.
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