ZEROS OF UNILATERAL QUATERNIONIC POLYNOMIALS^∗

STEFANO DE LEO^† , GISELE DUCATI^‡ , AND VINICIUS LEONARDI^§

Abstract. The purpose of this paper is to show how the problem of finding the zeros of unilateral n-order quaternionic polynomials can be solved by determining the eigenvectors of the corresponding companion matrix. This approach, probably superfluous in the case of quadratic equations for which a closed formula can be given, becomes truly useful for (unilateral) n-order polynomials. To understand the strength of this method, it is compared with the Niven algorithm and it is shown where this (full) matrix approach improves previous methods based on the use of the Niven algorithm. For convenience of the readers, some examples of second and third order unilateral quaternionic polynomials are explicitly solved. The leading idea of the practical solution method proposed in this work can be summarized in the following three steps: translating the quaternionic polynomial in the eigenvalue problem for its companion matrix, finding its eigenvectors, and, finally, giving the quaternionic solution of the unilateral polynomial in terms of the components of such eigenvectors. A brief discussion on bilateral quaternionic quadratic equations is also presented.

Key words. Quaternions, Eigenvalue problem, Matrices over special rings.

AMS subject classifications. 15A33, 20G20.

∗Received by the editors 7 December 2005. Accepted for publication 15 October 2006. Handling Editor: Angelika Bunse-Gerstner.

†Department of Applied Mathematics, University of Campinas, SP 13083-970, Campinas, Brazil (deleo@ime.unicamp.br).

‡Department of Mathematics, University of Parana, PR 81531-970, Curitiba, Brazil (ducati@mat.ufpr.br).

§Department of Physics, University of Parana, PR 81531-970, Curitiba, Brazil (vjhcl02@fisica.ufpr.br).