THE STRUCTURED DISTANCE TO NORMALITY OF AN IRREDUCIBLE REAL TRIDIAGONAL MATRIX^∗

S. NOSCHESE^†, L. PASQUINI^†, AND L. REICHEL^‡

Dedicated to Gene Golub on the occasion of his 75th birthday

Abstract. The problem of computing the distance in the Frobenius norm of a given real irreducible tridiagonal matrix T to the algebraic variety of real normal irreducible tridiagonal matrices is solved. Simple formulas for computing the distance and a normal tridiagonal matrix at this distance are presented. The special case of tridiagonal Toeplitz matrices also is considered.

Key words. matrix nearness problem, distance to normality, real tridiagonal matrix, eigenvalue conditioning, Toeplitz matrix

AMS subject classifications. 65F30, 65F50, 15A57, 65F35

∗Received March 9, 2007. Accepted for publication April 20, 2007. Recommended by L. N. Trefethen. The work of the first and second author was supported by a grant from Università degli Studi di Roma “La Sapienza”. The work of the third author was supported in part by an OBR Research Challenge Grant.

†Dipartimento di Matematica “Guido Castelnuovo”, Università degli Studi di Roma “La Sapienza”, P.le A. Moro, 2, I-00185 Roma, Italy ({noschese,lionello.pasquini}@uniroma1.it).

‡Department of Mathematical Sciences, Kent State University, Kent, OH 44242, USA (reichel@math.kent.edu).