ON THE USE OF LARGER BULGES IN THE QR ALGORITHM^∗

DANIEL KRESSNER^†

Abstract. The role of larger bulges in the QR algorithm is controversial. Large bulges are infamous for having a strong, negative influence on the convergence of the implicitly shifted QR algorithm. This paper provides a new explanation of this shift blurring effect, by connecting the computation of the first column of the shift polynomial to the notoriously ill-conditioned pole placement problem. To avoid shift blurring, modern variants of the QR algorithm employ chains of tightly coupled tiny bulges instead of one large bulge. It turns out that larger bulges still play a positive role in these variants; a slight increase of the bulge sizes often results in considerable performance improvements.

Key words. QR algorithm, bulges, shift blurring, pole placement

AMS subject classifications. 65F15, 15A18

∗Received August 12, 2004. Accepted for publication October 22, 2004. Recommended by G. Ammar. This work is supported by the DFG Research Center ”Mathematics for key technologies” (FZT 86) in Berlin.

†kressner@math.tu-berlin.de, Institut für Mathematik MA 4-5, TU Berlin, Str. des 17. Juni 136, D-10623 Berlin, FRG.