A GENERALIZATION OF ROTATIONS AND HYPERBOLIC MATRICES AND ITS APPLICATIONS^∗

M. BAYAT^† , H. TEIMOORI^‡ , AND B. MEHRI^†

Abstract. In this paper, A-factor circulant matrices with the structure of a circulant, but with the entries below the diagonal multiplied by the same factor A are introduced. Then the generalized rotation and hyperbolic matrices are defined, using an idea due to Ungar. Considering the exponential property of the generalized rotation and hyperbolic matrices, additive formulae for corresponding matrices are also obtained. Also introduced is the block Fourier matrix as a basis for generalizing the Euler formula. The special functions associated with the corresponding Lie group are the functions F^A_{n,k}(x) (k = 0, 1, · · · , n − 1). As an application, the fundamental solutions of the second order matrix differential equation y^{′′}(x) = Π_Ay(x) with initial conditions y(0) = I and y^′(0) = 0 are obtained using the generalized trigonometric functions cos_A(x) and sin_A(x).

Key words. Circulant matrix, A-Factor circulant matrices, Block Vandermonde and Fourier matrices, Rotation and hyperbolic matrices, Generalized Euler formula matrices, Periodic solutions.

AMS subject classifications. 39B30, 15A57.

∗Received by the editors 12 April 2007. Accepted for publication 20 May 2007. Handling Editor: Harm Bart.

†Institute for Advanced Studies in Basic Sciences, P.O. Box 45195-1159, Zanjan, IRAN (Bayat@iasbs.ac.ir, Mehri@iasbs.ac.ir).

‡Department of Applied Mathematics and Institute for Theoretical Computer science, Charles University, Malostranske nam. 25, 118 00 Praha, Czech Republic (Teimoori@kam.mff.cuni.cz).