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Some Remarks on the Solutions of Algebraic Equations Based on the
Method for Unitary Transformations of the Companion Matrices

Yasushi TAGA and Tutomu KOMAZAWA

Though N.S. Mendelsohn has proposed that the solutions of algebraic equa-
tions can be obtained by applying the suitably modified power method to the
companion matrices of the given algebraic equations of real coefficients (see [1]), it
seems to us that there may happen the cases in which successive solutions gained
by his method will oscillate and converge very slowly (see [2]). Then, we have
tried to solve algebraic equations (of real or complex coefficients) applying the
method, proposed by J. Greenstadt (see [3]), to the computation of eigenvalues
of the companion matrices by unitary transformations, on the relay computer
FACOM 128A settled in our Institute.

As our program for this method is very simplified by separation of the real
parts and the immaginary parts of the complex matrices, computational
procedure can be performed as easily as in the case of orthogonal transformations
appearing in the rotation method for the real symmetric matrices. Several
algebraic equations of real coefficients of degree 3~6 have been solved by our
method succéssfully, and the errors of the obtaind solutions for their true values
are sufficiently small after 5~7 iterations, e.g. the maguitudes of the errors are
about 1078~10"7 in the case of no multiple root and 10-3~107* in the case of
multiple (double) roots (numbers of eight decimal digits of floating point are
employed in the computational process). Though there are some cases where
our method can not be applicable, e.g. 2"+ 1=0 we have succeeded to treat such
equations by suitable transformations, say x=y+1. Furthere, we succeeded in
evaluating the errors of obtained solutions for the true values by taking the
changes of roots of the equation into consideration which arise in changing the
coefficients of the equations slighty.
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