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TRANSFORMING A HIERARCHICAL INTO A UNITARY-WEIGHT
REPRESENTATION�

STEVEN DELVAUXy, KATRIJN FREDERIXz, AND MARC VAN BARELz
Abstract. In this paper, we consider a class of hierarchically rank structured matrices that includes some of the

hierarchical matrices occurring in the literature, such ashierarchically semiseparable (HSS) and certainH2-matrices.
We describe a fast (O(r3n log(n))) and stable algorithm to transform this hierarchical representation into a so-called
unitary-weight representation, as introduced in an earlier work of the authors. This reduction allows the use of fast
and stable unitary-weight routines (or by the same means, fast and stable routines for sequentially semiseparable
(SSS) and quasiseparable representations used by other authors in the literature), leading, e.g, to direct methods
for linear system solution and for the computation of all theeigenvalues of the given hierarchically rank structured
matrix.
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Padé-Hermite approximation), G.0423.05 (RAM: Rational modelling: optimal conditioning and stable algorithms),
and by the Interuniversity Attraction Poles Programme, initiated by the Belgian State, Science Policy Office, Bel-
gian Network DYSCO (Dynamical Systems, Control, and Optimization). The scientific responsibility rests with its
authors.yDepartment of Mathematics, Katholieke Universiteit Leuven, Celestijnenlaan 200B, B-3001 Leuven (Hever-
lee), Belgium. (Steven.Delvaux@wis.kuleuven.be). The first author is a Postdoctoral Fellow of the Fund
for Scientific Research, Flanders (Belgium). The work of this author is supported by the Onderzoeksfonds K.U. Leu-
ven/Research Fund K.U. Leuven.zDepartment of Computer Science, Katholieke Universiteit Leuven, Celestijnenlaan 200A, B-3001 Leuven
(Heverlee), Belgium. (fKatrijn.Frederix,Marc.VanBarelg@cs.kuleuven.be).

163


