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TABLE 7.1
Computed sine and cosine of principal angles of the example of [ ].
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Fi1G. 7.1 Errors in principal angles as functions of n/ : p=( top) and p=n/ (bottom).



Error Distribution for Different Angles

error 1 angle number reversed

Error Distribution for Different Angles

error 3 1 angle number reversed

F1G. 7.2 Errors in individual angles in Algorithms (top) and with

= I (bottom).



Error Distribution for Different Angles

error 3 1 angle number reversed

Error Distribution for Different Angles

log10(error) 5 1 angle number reversed

F1G. 7.3 Errors in individual angles between F and G (top) and F and G (bottom).



10°

=
S}
A

sine of angles

=
o,

i
o,

&

&

-10

10

10’

10

10°

error

-10

10

-12

10

-14

10

2 4 6 8 10 12 14 16
homotopy parameter |
Error vs. Condition Number
F T T *‘ 3
* *  MS Windows
o ¢ LINUX *
L . ]
¥
o
*
o
*
o
* o
L i N ]
M o
o
L . ]
o
. o
o
* o
£ < L L L |
10° 10" 10"

condition number

Fi1g. 7.4 p as functions of | (top). Errors as functions of condition number (bottom).






N. I. AKHIEZER AND 1. M. GLAZMAN Theory of Linear Operators in Hilbert Space

J. BARLOW AND J. DEMMEL Computing accurate eigensystems of scaled diagonally dominant

. matrices J—

A. BIORCK AND G. H. GoLUB Numerical methods for computing angles between linear sub-
spaces -

F. CHATELIN FEigenvalues of Matrices J

J. DAuxo1s AND G. M. NKIET Canonical analysis of two Euclidean subspaces and its applica-
tions —

C. Davis AND W. M. KAHAN The rotation of eigenvectors by a perturbation. J

J. DEMMEL, M. Gu, S. EISENSTAT, I. SLAPNICAR, K. VESELIC, AND Z. DRMAC Computing
the singular value decomposition with high relative accuracy

. DEMMEL AND K. VESELIC Jacobi’s method is more accurate than QR J

~

F. DEuTSCH The angle between subspaces of a Hilbert space

Z. DRMAC On principal angles between subspaces of Euclidean space J
D. A. FLANDERS Angles between flat subspaces of a real n-dimensional Fuclidean space
J
1. C. GOHBERG AND M. G. KREIN Introduction to the Theory of Linear Nonselfadjoint Oper-
ators
G. H. GoLuB AND C. F. VAN LOAN Matriz Computations JH

G. H. GoLuB AND H. Y. ZHA Perturbation analysis of the canonical correlations of matriz
pairs -

G. H. GoLUB AND H. Y. ZHA The canonical correlations of matriz pairs and their numerical
computation

. J. HIGHAM Accuracy and Stability of Numerical Algorithms

. HOTELLING Relation between two sets of variables -

. KATO Perturbation Theory for Linear Operators

. V. KNYAZEV New estimates for Ritz vectors -

. V. KNYAZEV Preconditioned eigensolvers—an ozymoron?

> e HIZ

. V. KNYAZEV Toward the optimal preconditioned eigensolver: Locally optimal block precon-
ditioned conjugate gradient method J —

R.-C. L1 Relative perturbation theory: Figenspace and singular subspace variations

J —



[ ] C. C. PalGE AND M. WE1 History and generality of the CS decomposition

[ ] B.N.PARLETT The Symmetric Eigenvalue Problem
[ ] G. W. STEWART Computing the CS decomposition of a partitioned orthonormal matriz

[ ] G. W. STEWART AND J. G. SUN Matriz Perturbation Theory
[ ] J .G.SuN Perturbation of angles between linear subspaces J —
[ ] C. VAN LoaN Computing the CS and the generalized singular value decompositions

[ ] P. A. WEDIN On angles between subspaces of a finite-dimensional inner product space

[ ] H. K. WIMMER Canonical angles of unitary spaces and perturbations of direct complements



