| lemik —

fd‘ L34 3 % (Reviews) R S48 2013,31(11)
ﬁm\mll.i REVIEW

SRR R B Ze P 5 PR AL Krylov
2t [a) Oy TR W S

1. THMERFHRFERFEHRFFR, THH S 453007
2. A FEAKXF AR FE, LT 102200

BHE KBAEBREEFRARYSHNENIEHEREEEZNEAZ — Krylov FEEF ER KBX XL EHFEHN—HF
KRR, AXNAT Krylov F=18 7575 RES %, BN IELZ 7 7 % (5 Ritz-Galerkin 77 3% ) , EX 7% (S NERETTE) , NIE
Z L7 i% (81 Petrov-Galerkin 75 % ), ##i2 7 84 1 CGNE #1 CGNR 7%, 5 7 X & H R E &R IR A EE R M R IR FE
EEE  EEXEHREMRRERVENRTEFTENHTREEE, R TREGHSHITREFEAR  REEARARREFITE
WEENSESAEE, ARASNREF AR RNRRES FEAESFETHOMRI LT X,

XKEW KREBHmEMEFEAERE Kylov FREFE; BEERR

FESHEE 0242,TP301.6 XREBEED A doi 10.3981/j.issn.1000-7857.2013.11.010

Development of Krylov Subspace Methods for Solving Large Sparse
Linear System of Equations

LI Xiaoai', CHEN Yuhua?, ZHANG Yun?®, WANG Xinping?

1. College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007, Henan Province, China

2. Applied School of Science and Technology, Beijing United University, Beijing 102200, China

Abstract Solving a large sparse linear system of equations is one of the most important problems in scientific and engineering
computations. The Krylov subspace methods are widely used in this respect. This paper first reviews the Krylov subspace methods and
their various types, such as, the orthogonal projection method (Ritz—Galerkin method), the orthogonalization method (or the minimal
residual method), the bi—orthogonalization method (Petrov—Galerkin method), and the CGNE and CGNR methods for normal systems. The
advantages and shortcomings of these methods are analyzed. Especially, we focus on the parallel computation of the sparse matrix—vector
multiplication and the inner product. Then, this paper discusses the development of the preconditioning and the parallel preconditioning
technique, the residual smoothing technology with its parallel implementation, the reasonable distribution of data, the bottleneck problem
of the inner product.
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