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Abstract. This article is devoted to the multiplicative perturbation analysis of the generalized
Cholesky block downdating problem. The strong rigorous multiplicative perturbation bounds
are first presented by bringing together the modified matrix-vector equation approach with the
technique of Lyapunov majorant function and the Banach fixed point theorem. Then, the weak
rigorous multiplicative bounds are developed by using the matrix-equation approach. Numerical
results demonstrate that these bounds are constantly tighter than the additive perturbation bounds.
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[3] Å. BJÖRCK, H. PARK, L. ELDÉN, Accurate downdating of least squares solutions, SIAM J. Matrix
Anal. Appl. 15 (1994) 549–568.

[4] A. W. BOJANCZYK, R. P. BRENT, V. P. DOOREN, F. R DE HOOG, A note on downdating the
Cholesky factorization, SIAM J. Sci. Statist. Comput. 8 (1987) 210–221.

[5] X. W CHANG, C. C. PAIGE, Perturbation analyses for the Cholesky downdating problem, SIAM J.
Matrix Anal. Appl. 19 (1998) 429–443.

[6] L. ELDÉN, H. PARK, Perturbation analysis for block downdating of a Cholesky decomposition Nu-
merische Mathematik. 68 (1994) 457–467.

[7] C. PAN, A perturbation analysis of the problem of downdating a Cholesky factorization, Linear Alge-
bra Appl. 183 (1993) 103–115.

[8] G. STEWART, The effects of rounding error on an algorithm for downdating a Cholesky factorization,
J. Inst. Math. Appl. 23 (1979) 203–213.

[9] J. SUN, Perturbation analysis of the Cholesky downdating and QR updating problems, SIAM J. Matrix
Anal. Appl. 16 (1995) 760–775.

[10] A. FAROOQ, M. SAMAR, H. LI, C. MU, Sensitivity analysis for the block Cholesky downdating
problem, Int. J. Comput. Math. 97 (2020) 1234–1253.

[11] H. LI, H. YANG, H. SHAO, Perturbation analysis for block downdating of the generalized cholesky
factorization, Appl. Math. Comput. 218 (2012) 9451–9461.

[12] A. FAROOQ, M. SAMAR, Sensitivity analysis for the generalized Cholesky block downdating problem,
Linear and Multilinear Algebra 70 (2022), 997–1022.

[13] X. W. CHANG, R. C. LI, Multiplicative perturbation analysis for QR factorizations, Num. Algebra
Control Optim. 1 (2011) 301–316.

[14] A. FAROOQ, M. SAMAR, H. LI AND C. MU, Improved rigorous multiplicative perturbation bounds
for the generalized Cholesky factorization and the Cholesky-like factorization, Math. Inequal. Appl.
22 (2019) 133–149.

c© � � , Zagreb
Paper JMI-17-34

http://dx.doi.org/10.7153/jmi-2023-17-34


532 M. SAMAR AND X. ZHU

[15] A. FAROOQ, M. SAMAR, Multiplicative perturbation bounds for the block Cholesky downdating prob-
lem, Int. J. Comput. Math. 97 (2020) 2421–2435.

[16] H.-Y. LI, Y. YANG, Rigorous multiplicative perturbation bounds for the generalized Cholesky factor-
ization and the Cholesky-like factorization, J. Math. Inequal. 8 (2014) 925–937.

[17] Y. YANG, H. LI, Multiplicative perturbation bounds for the SR factorization, J. Math. Res. Appl. 34
(2014) 423–434.

[18] H.-Y. LI, Y. WEI, Improved rigorous perturbation bounds for the LU and QR factorizations, Numer.
Linear Algebra Appl. 22 (2015) 1115–1130.

[19] M. SAMAR, A. FAROOQ. H. LI, C. MU, Sensitivity analysis for the generalized Cholesky factoriza-
tion, App. Math. Comput. 362 (2019) 124556.

[20] H.-Y. LI, Y. M. WEI, Y. YANG, New rigorous perturbation bounds for the Cholesky-like factorization
of skew-symmetric matrix, Linear Algebra Appl. 491 (2016) 83–100.

[21] X.-W. CHANG, Perturbation analysis of Some Matrix factorization, PhD thesis, School of Computer
Science, McGill University, Montreal, 1997.

[22] G. W. STEWART, J.-G. SUN, Matrix Perturbation Theory, Academic Press, Boston, 1990.
[23] X.-W CHANG, C. C. PAIGE, G. W. STEWART,Perturbation analyses for the QR factorization, SIAM

J. Matrix Anal. Appl. 18 (1997) 775–791.
[24] R. A. HORN, C. R. JOHNSON, Topics in matrix analysis, Cambridge University Press, 1991.
[25] R. A. HORN, C. R. JOHNSON, Matrix Analysis, Cambridge University Press, Cambridge, UK, 1985.
[26] W. LI, Z. XIE, S. VONG, Sensitivity analysis for the symplectic QR factorization, J. Franklin. Inst.

353 (2016) 1186–1205.

Journal of Mathematical Inequalities
www.ele-math.com
jmi@ele-math.com


