MINIMAL DISTORTION PROBLEMS FOR CLASSES OF UNITARY MATRICES^∗

VLADIMIR BOLOTNIKOV^†, CHI-KWONG LI^† , AND LEIBA RODMAN^†

Abstract. Given two chains of subspaces in C^n, the set of those unitary matrices is studied that map the subspaces in the first chain onto the corresponding subspaces in the second chain, and minimize the value ‖U − I_n‖ for various unitarily invariant norms ‖ · ‖ on C^{n×n}. In particular, a formula for the minimum value ‖U − I_n‖ is given, and the set of all the unitary matrices in the set attaining the minimum is described, for the Frobenius norm. For other unitarily invariant norms, the results are obtained if the subspaces have special structure. Several related matrix minimization problems are also considered.

Key words. Unitary matrix, matrix optimization.

AMS subject classifications. 15A99.

∗Received by the editors on 5 November 2000. Accepted for publication on 27 February 2001. Handling Editor: Ravindra B. Bapat.

†Department of Mathematics, College of William and Mary, Williamsburg VA 23187-8795, USA (vladi@math.wm.edu, ckli@math.wm.edu, lxrodm@math.wm.edu). The research of the second and third author was supported by NSF grants.