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Recent Developments in Algorithms for Solving Dense Eigenproblems (1)
- Multishift QR Algorithms -
Yusaku Yamamoto

Department of Computational Science & Engineering, Nagoya University

Abstract. The QR algorithm is one of the most reliable and widely used methods to compute
the eigenvalues of symmetric and nonsymmetric matrices. However, it is not straightforward
to execute the QR algorithm efficiently on modern architectures such as processors with
hierarchical memory or parallel computers because of its inherent sequential nature and low
data reference locality. To overcome this difficulty, Bai & Demmel proposed the multishift
QR algorithm in 1989 and this idea has been greatly expanded since then. In this paper, we
introduce the basic theory of the multishift QR algorithm and review recent developments to
improve its efficiency, such as the two-tone QR algorithm, aggressive early deflation and the

fully-pipelined multishift QR algorithm. Directions for future research are also discussed.
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O 2: Parallel bulge chasing in the small-bulge multishift QR algorithm. Four bulges that

are three lines apart from each other can be chased simultaneously.
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O 3: Work in one block operation of the TTQR method. The work is divided into (1)
bulge-chasing in the diagonal block, (2) update of the off-diagonal rows and (3) update of

the off-diagonal columns.
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