A SIMPLE PROOF OF THE CLASSIFICATION OF NORMAL TOEPLITZ MATRICES^∗

AKIO ARIMOTO^†

Abstract. An easy proof to show that every complex normal Toeplitz matrix is classified as either of type I or of type II is given. Instead of difference equations on elements in the matrix used in past studies, polynomial equations with coefficients of elements are used. In a similar fashion, it is shown that a real normal Toeplitz matrix must be one of four types: symmetric, skew-symmetric, circulant, or skew-circulant. Here trigonometric polynomials in the complex case and algebraic polynomials in the real case are used.

Key words. Normal matrices, Toeplitz matrices.

AMS subject classifications. 15A57, 47B15, 47B35

∗ Received by the editors on 1 March 2002. Final manuscript accepted on 2 May 2002. Handling Editor: Harm Bart.

†Department of Electronics and Computer Engineering, Musashi Institute of Technology, Tamazutsumi 1-28-1, Setagaya-ku, Tokyo 158, Japan (arimoto@iname.com).