MAPS PRESERVING SPECTRAL RADIUS, NUMERICAL RADIUS, SPECTRAL NORM^∗

CHI-KWONG LI^† , EDWARD POON^‡ , AND ASHWIN RASTOGI^§

Abstract. Characterizations are obtained for Schur (Hadamard) multiplicative maps on complex matrices preserving the spectral radius, numerical radius, or spectral norm. Similar results are obtained for maps under weaker assumptions. Furthermore, a characterization is given for maps f satisfying ‖A ∘ B‖ = ‖f(A) ∘ f(B)‖ for all matrices A and B.

Key words. Schur product, Spectral radius, Numerical radius, Spectral norm, l_p norm.

AMS subject classifications. 15A04, 15A18, 15A60.

∗Received by the editors 18 August 2007. Accepted for publication 2 October 2007. Handling editor: Michael J. Tsatsomeros.

†Department of Mathematics, College of William & Mary, Williamsburg, VA 23185 (ckli@math.wm.edu). Li is an honorary professor of the University of Hong Kong. His research was supported by a USA NSF grant and a HK RCG grant.

‡Department of Mathematics, Embry-Riddle Aeronautical University, 3700 Willow Creek Road, Prescott, AZ 86301 (edward.poon@erau.edu).

§Department of Mathematics, College of William and Mary, Williamsburg, VA 23185 (axrast@wm.edu). His research was supported by a USA NSF REU program.