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Abstract: Some iterative methods such as the conjugate gradient method for the indefinite least square problems
(CGILSSs), the sparse linear equations and indefinite least square problems (ILSQRs), and the generalized minimal (RS

residual (GMRES) method are preconditioned by the incomplete hyperbolic modified Gram-Schmidt (IHMGS) for the fEHE MR E

solution of the large and sparse indefinite least square problem. Numerical experiments show that the IHMGS b ZEERIE

preconditioner can greatly improve the iterative speed, especially for large-scale and ill-conditioned problems. —
X

Keywords: indefinite least square (ILS) problem, incomplete hyperbolic modified Gram-Schmidt (IHMGS), :

conjugate gradient method for indefinite least square problem (CGILS), sparse linear equation and indefinite least
square problem (ILSQR), generalized minimal residual (GMRES), preconditioner

WeRE H #3: 2011-04-20;
EERY:

| % H AR RHE R 0 I H (11001167) ; bif i T 2 Rl et Bh 25 H (350101)

BWAMEL X050, 907 1R Bl 5. Email: ghliu@staff.shu.edu.cn

Sl AC:

ARG, XTSRS dw /N e ) B 1 L AR 52 4 L Gram - Schmidt i BEAEVE[I] A4 584 244%, 2012,V26(1): 45-52

LI Xian-Juan, LIU Qiao-Hua .Preconditioners for indefinite least square problems based on incomplete hyperbolic modified Gram-Schmidt[J] Editorial
By Communication On Applied Mathematics , 2012,V26(1): 45-52

BEHAC:

http://202.120.127.195/shu_yyyjs/CN/ 8% http://202.120.127.195/shu_yyyjs/CN/Y2012/V26/11/45

[1] Chandrasekaran S, Gu M, Sayed A H. A stable and efficient algorithm for the indefinite linear least-squares problem [J]. SIAM J. Matrix Anal.
Appl., 1998, 20(2): 354-362. rt

[2] Liu Q H. Modified Gram-Schmidt-based methods for block downdating the Cholesky factorization [J]. Journal Computational and Applied
Mathematics, 2011, 235(8): 1897-1905. i

[3] Liu Q H, Li X J. Preconditioned conjugate gradient methods for the solution of indefinite least square problems [J]. Calcolo, 2011, 48(3): 261-
271.

[4] Wang Q, Wei M. The ILSQR method for the solution of large indefinite least squares problem [R]. Shanghai: East China Normal University, 2009.

[5] Hayami K, Yin J F, Tto T. GMRES methods for least squares problems [R]. Tokyo, Japan: National Institute of Informations, 2007.



[6] Saad Y. Iterative Methods for Sparse Linear Systems [M]. 2ed. Philadelphia: SIAM, 2003. __ rei

[7] Liu Q H. Incomplete hyperbolic Gram-Schmidt-based preconditioners for the solution of large indefinite least squares problems [R]. Shanghai:
Shanghai University, 2010.

(1] G55, DRI, W L. AR RBBuUrgersTy 12 I — Fp Tl b B 3% 77 vk [3]. WTIHCA 5080 244), 2010,24(2): 99-106

Copyright by M A THEEE AR



