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A PROBABILITY ARGUMENT IN FAVOR OF
IGNORING SMALL SINGULAR VALUES

ALBRECHT BOTTCHER, DANIEL POTTS AND DAVID WENZEL

Abstract. If the matrix of a square linear system is nonsingular but has very small singular values,
then tiny perturbations of the right-hand side may cause drastic changes in the solution. We show
that the probability for this to happen is very close to zero if sufficiently many singular values of
the matrix are bounded away from zero.

Mathematics subject classification (2000): 65F35, 15A12, 60H25, 65F22.
Key words and phrases: Condition number, probability argument, linear system, singular value.

REFERENCES

R. F. BAsS AND K. GROCHENIG, Random sampling of multivariate trigonometric polynomials, SIAM J.
Math. Anal., 36 (2004), 773-795.

[2] A.BOTTCHER AND B. SILBERMANN, Introduction to Large Truncated Toeplitz Matrices, Springer-Verlag,
New York 1998.
[3] A.BOTTCHER AND B. SILBERMANN, Analysis of Toeplitz Operators, 2nd ed., Springer Verlag, Berlin,
Heidelberg, New York 2006.
[4] J. D. DIXON, Estimating extremal eigenvalues and condition numbers of matrices, SIAM J. Numer.
Anal., 20 (1983), 812-814.
[5] N.J. HIGHAM, Accuracy and Stability of Numerical Algorithms, SIAM, 1996.
[6] M. FENN, S. KUNIS AND D. POTTS, On the computation of the polar FFT, Appl. Comput. Harm. Anal.,
2007 (in press)
[7] K. GROCHENIG, Reconstruction algorithms in irregular sampling, Lin. Alg. Appl., 199 (1992), 181-194.
[8] G. M. FICHTENHOLZ, Differential- und Integralrechnung III, fiinfte Auflage, Deutscher Verlag d. Wisss.,
Berlin 1972.
[9] D. PorTs AND G. STEIDL, A new linogram algorithm for computerized tomography, IMA J. Numer.
Anal., 21 (2001), 769-782.
(10] E.E. TYRTYSHNIKOV, A unifying approach to some old and new theorems on distribution and clustering,
Linear Algebra Appl., 232 (1996), 1-43.
© d<pay, Zagreb

Paper No. 01-02



