MW HZE A D] 58 34 5 57 T ) Applied Mathematics and Mechanics
2013 4F7 H 15 HHAR Vol. 34 ,No. 7,Jul. 15,2013

X E %S :1000-0887(2013)07-0736-06 © J¥ FHECF R 72 425 2% ISSN 1000-0887
KXK, #HEE

(MR TR ARSI AR, T M 510640)
ETIECES =35 X0

W

WE: 0 TRSRERSERM AR AT, BRI — A NS BOHR S FEn LL ok B4
TR 25 22 G0 110 3R A ) R A A TR B R 2R B0 A SR At (DAL, % R AR A AR A3 2 1 T i R 6 o 3
P TR B T ik, O T B RS B R A AL S, ELX B RS B3 I M A, FLA R g
it BHE BB IR T %05 R 0 34k,

x # W WSEERS; Wk, BREE

FESZES: 0241.5; 0302 MERFRERE . A

DOI: 10.3879/j. issn. 1000-0887.2013. 07. 008

5 F

KAWL | AR A 2577 12 A SR i v 2 3 28 4 L b B IR 90 SR 2 ol Wil-
kinson S54SR IE 2 IS8T R AR ARAT TR 14 AR FUK J (AN SCik[3-9 ]
ATAR) 5 Wilkinson 3£ 7E T30 e i s 28 B X AR MR 3 3 RO FR 1 HE .

ASCGE RS R Ge A8 R ARG TR, O LORS AR G312 100 SR Ak e B 566 P 14
WO B2 0 — SR S AU R SR RS AR s O k.

1 SR G BB iE

FINSIB RS
Ax =b, (1)
K, A hyn BYIEERRE b Ry n 21 .
FH T A8 (e R T 42 SR ik, K5 285 (B R Ak Sy B SR ik 1) R AP ) I A Iy o 2
W ARG A INSE g, FRASTRIE (1) %748 Ry — AN A BAE R A8, $2 0 s wil-
kinson ¥ ARG ARAA I
x, =Gx, +g, (2)

« UFEHEE: 2013-05-20; f&iTHHA: 2013-06-03
EEWMB.: EEARPAEE(FEA)FTHIH (11132004;51078145)
EHERT: Tk (1982—) B BN, i (E-mail ; cheungmanchi@ 126. com) ;
WG (1952—) WU, 35, AR N, Wb, S0, 1 2R S 0 GETRPE . Tel: +86-20-
87114460 ; E-mail; pyhuang@ scut. edu. cn).
736



[ S G OB B 737

X, x,=0,G=T-(A+q])"'A, g=(A +ql)'b, g >0, I} n B,
2 BETOREAMAR I R R a0

SRR AR AT TRCR  (HIEAUK (2) MROR T X R 306, D SRR 12, 1
A SCEE HBEREBAOK % (A + gf) ™" BORSAHRR S IA.
Bk,

R(t):f(:exp(—Bs)ds, (3)
X, B=A +ql. BK

R(1) =folexp(—Bs)ds ——Blexp(~Bs) |\ =— Bexp(~ B1) + B™".
T BIERE, Yt — oolff,exp( - Bt) >0,AR(0) =1, B =R() .4 H=-B, T3

2t [ 2t
R(2:) = Jo exp(Hs)ds = Joexp(Hs)ds +J exp(Hs)ds,

X fztexp(Hs) ds YEAR$ B AT 45 31)

R(2t) = (I + exp(Ht))R(1) . (4)
B (4) T4 B B — B I IR AN 7 il

R =R(2'1) (j=0,1,-). (5)
ma(5), A

Rj.:if[o(1+exp(2iHT))R0 (Gj=1,2,-), (6)

Hip ) exp(2'Hr) a] fAE A A R .
Xt exp(Ht) 8 Taylor J&FF .
(Hr)'

exp(Hr) =1 + i 0 (7)
M= (3) L (5) AT

R, =71+ i <Hi7!>"_l). (8)
i

T =H7 + (Hr)*/2 + (H7)/6 + (Hr)"/24,

{T;”” =2T + (T\)?, )
Iy

exp(2'Hr) =1 + T (i=1,2,-). (10)

BT AEE /N, X (10) ATARGE oA ST AR,
A (4) F=L(10) , ATAg T 48K,
R, =(I+exp(YHT))R,  (j=12,-). (11)
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A AREEE A (i=1,2,-,0) 01 =A/(X, +q) > 0N G RIFIEAE. AHRH,G 1)
AR N
= max A, = max q
NG>—@;@—A£+]—gzlh+q% (12)

T A TEE A A, > 0 A FIER ¢ > 014 p(G) < 1, BIFER(2) TAMIEL.
4 % H 7 B
B CRA SR IS0 3) SRR LT B4 Ax = b, Hob

50 7.0 6.0 5.0 23.0
. 10. . . 2.
4 7.0 10.0 8.0 7.0 b= 32.0 .
6.0 8.0 10.0 9.0 33.0
50 7.0 9.0 10.0 31.0

HIEM N : x = (1,1,1,1)" . 81 WASOHEAR (Br =107 ,¢=1077) 530k 113152
BRI
E IS TS ARGl R

Table 1  Comparison of results of this paper with ref. [11]

solution components our results (k = 2) results from ref. [11] (k = 26 469) exact solution
X 1.000 000 000 000 00 0.999 999 995 1 1.000 000 000 000 00
X, 1.000 000 000 000 00 1.000 000 003 O 1.000 000 000 000 00
X3 1.000 000 000 000 00 1.000 000 001 O 1.000 000 000 000 00
Xy 1.000 000 000 000 00 0.999 999 999 3 1.000 000 000 000 00
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R, B A T iR (7) TPy R B T2 /)
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Table 2 Comparison between computed solutions for example 2

method parameter significant digits k
Wilkinson’ s solver qg=0,p=1 4 100 000
solver from ref. [6] g =107° 8 2

g =107 7 2
g =10"° 5 10
g =107" 4 2
g =1071 4 2
our solver g =107° 13 2
g =107 13 2
g =10"° 13 2
g =107" 14 1
g =1071 14 1

®3 7 WIREWEA

Table 3 Influence of 7 on the relative error norm

T 1073 1074 107 1076 1077 1078
error norm 3.60E-13 3.91E-14 5.72E-14 5.71E-14 6.09E-14 1.34E-14
T 107 10710 107" 10712 10713 10714
error norm 4.15E-14 7.68E-15 3.89E-14 7.86E-14 2.94E-14 4.55E-14

BO3(HUASCHR[ 7T HFBI4) %8 Hilbert JEFFAG A R Hox =b . HIYICE hy BT F
At
1

= .7 =1.2.--- .
ij i+j—1’ t, ] Il s

At
b= Y hy, i=1,2,n.
k=1

Gy FZ T RSB x = [ 1,1, 1" O ASC e =107 BEFTIHEL 3R 4 45 1 T AU A S H
EEIR AR L.
Fz4 BH3 LR (0 = 12)

Table 4 Comparison between computed solutions for example 3 (n = 12)

method parameter significant digits k
Wilkinson’ s solver ¢=0,p=1 no 500 000
solver from ref. [6] g =108 6 43

g =107 6 5
g =1071 6 1
g =101 5 1
our solver g =10"% 7 341
q=10" 7 54
g =101 7 3
qg=10" 6 1
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M3 4 T LA 1, A SO 3 S50 g BA R AFR3E W, LA SO IR T A 80 o s
m T HEIE.
R T G SRR n XS BERSE IR, AR SCH R = 20, 40, -+, 2 000 AT, 45500
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Table 5 Matrix order’s influence on the relative error norm

n 20 40 60 80 100 200
error norm 3.04E-6 4.48E-6 4.98E-6 5.10E-6 5.54E-6 6.48E-6
n 400 500 600 800 1 000 2 000
error norm 6.73E-6 7.96E-6 7.24E-6 9.07E-6 8.76E-6 8.36E-6
M2 5 T LIE H FEFE R RO AR SO 25 R RS B2 52 e AN BH (.
:l_: N
5 % TEe

ARTCE T — Bl AR GER A BORG AR AT 4. o T RERS 58 70 M ATRS 4R AR i AL
AT R B B R RS BEFISR A A8 ASOmE T H R B LA Z B P K r IR 24
q W2, ELXE/NSE g Foae MUl AT et i 1o HT .
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Precise Iterative Refinement of Solution for
I11-Conditioned Systems of Linear
Algebraic Equations

ZHANG Wen-zhi, HUANG Pei-yan
(School of Civil and Transportation Engineering, South China University of Technology,

Guangzhou 510640, P. R. China)

Abstract: A precise iterative refinement of solution for ill-conditioned systems of linear alge-
braic equations was proposed. First, the ill-conditioned matrix was improved through introduc-
tion of a small parameter, and then via the precise integration method, a highly precise method
was provided for the inversion of the improved matrix. Both the theoretical convergence analy-

sis and numerical examples show the efficiency and accuracy of the method.
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