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Yoo = (I + exp(-2'B1))y,, (11)
KPS exp( - 2" Br) AT LAADRS R koK A
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3.1 BREEEFER Hilbert SRR 124
Hilbert [ /& BURD % 55 BEJR A , B Hilbert D (1894 ) 2 M M SRy

1
H=(h). b

AT
HA LA T R
Hx =b,

KRR 2 = [1,1,1,-+,1], TRXMMHmRICY b = Hx " .

JEORS AR 3k (PIM) NS 3 bk BRORS AR 0k TS AE R ANR 1 F13k 2 R Hh 46 1
Bl AT — AT, 3% 2 Bl b AT — o) .
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Z e W RS AT AT A 1 I Ak BRI AT
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Table 1 Comparison of relative errors between PIM and PrPIM(row equilibration)

PIM 1-norm equilibration+PIM  2-norm equilibration+PIM e -norm equilibration+PIM
order number number of number of number of number of
relative error relative error relative error relative error
iterations iterations iterations iterations

50 1.10E-5 57 3.20E-14 30 1.95E-7 48 7.60E-9 42
100 1.60E-5 57 5.90E-14 30 2.00E-7 48 1.80E-8 42
500 3.50E-5 56 1.60E-13 30 4.40E-7 46 7.10E-8 40
1 000 3.70E-5 55 2.40E-13 30 5.00E-7 46 1.60E-7 40

K2 BULBERTG R NEERN L (F) 1)

Table 2 Comparison of relative errors between PIM and PrPIM( column equilibration)

PIM I-norm equilibraion+PIM ~ 2-norm equilibration+PIM o -norm equilibration+PIM
order number number of number of number of number of
relative error relative error relative error relative error
iterations iterations iterations iterations

50 1.10E-5 57 5.50E-14 30 1.40E-7 49 1.10E-8 43
100 1.60E-5 57 8.30E-14 30 2.20E-7 48 1.30E-8 42
500 3.50E-5 56 9.00E-14 30 4.20E-7 47 7.80E-8 41
1 000 3.70E-5 55 1.60E-13 30 5.40E-7 46 1.20E-7 40

3.2 ZEH4EREH Vandermonde fEFERIRASHRA
Vandermonde % 4 (B H SCRk[9]) AU EARIE N

1 2 n-1"7

X, X ERE.
1 2 . n-1
Xy Xy Xy
— 2 n-1
V=11 x x5 - x5 |
1
2 n-1
_1 X, Xy X, i

Vandermonde [ 5 BER A M, B 8B/ RE IR KA S5 -8, I HLBE x o] & A )
SEAFIEL, FrlA Vandermonde Fi B — A AR X FRIE B A8 & REUER: V B, & L x
W N x =H x 1, Xh, H 5 Vandermonde HiF5 Rl B Hilbert Hiff, 1 HtR 2N 1 195
] i, HAN AL TR Vy = b, KRGS y ™ = [1,1,--+,1], T RIS A 5y
b=Vy".

X LR 7 R RS 4R A 5 3 iR T 34 6 T A 3EURS A AR it OF B S SR [ 9]
H LSS T L, 25 2R LR 3.
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Table 3 Comparison of the number of significant digits between this paper and ref. [9]

1-norm 2-norm % -norm
order number ref. [9] PIM
equilibraion+PIM equilibration+PIM equilibration+PIM
4 4 13 15 14 14
8 4 9 15 9 10

10 4 8 15 8 8
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SR EENTn] S (i
3.3 ZRHIEFEH Pascal SEFEMIRSFHIZY

Pascal 555 (HUH SCHR[4]) 2 SN

) P,=1,P, =1, i =12,
P: Pi' nxn 9 o
ij P[j =P<i*1)j+Pi(j71), L,]=2,3,“',n,
HA AN Ty R Ky

Px =b,

WmECh x* = [1,1,1,---,1], TR AT N b =Px” .
X R R A AR S 5 3 Rl g5 T 34 A Ak B A AR Akt B, O B Sk [ 4]
H R ZE RS L, 45 R Lk 4.
F 4 ASCHE G SOHR] 4] 55 FAT T R I

Table 4 Comparison of the number of significant digits between this paper and ref. [4]

1-norm 2-norm % -norm
order number ref. [4] PIM
equilibraion+PIM equilibration+PIM equilibration+PIM
25 8 - 14 7 6
50 8 - 14 - -
100 7 - 13 - -

1T Pascal RE AL 8149 77 8 21 B AT i B2 2518, J50KS 240 BR 20 14 HURE SR A B R B 90 1
Ol R 4 AT LIRS B 25 i), © R RESR k. 285 3 3 Bk i 1o B 4 240 AR 0
VR G FTE AR R B B A2, Horp | 23U RN J0 55 90 K% i F0 4k JHORS 240 AR 3006 L BESK fige
2125 By, I HART SCAR[ 4 ] 753k A0 10T LISK AR 2] 100 B, - HLAfk A4 B i T STk
[4]HT7k.

4 4 i
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2) FRE R T BT 1 SRS AR AR A 5, f T R A T BG4 AR ik

3) BUESCY R AT REARAR A | Y B0 i P04 BIORS 20 AR 70k (9 T 53 AR ARG R 4
A RFRTE, VG A Y0 U |- R Ak RS 40 AR AR B o W
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A Preconditioned Precise Integration Method for
Solving Il1-Conditioned Linear Equations

FU Minghui, LI Yongxi
(Department of Applied Mechanics and Engineering, Sun Yat-sen University,
Guangzhou 510275, P.R.China)

Abstract: In order to reduce the condition number of the coefficient matrix of ill-conditioned
linear equations, according to the equilibration thought for matrices, a 1-norm equilibration
method was proposed to properly reduce the condition number of the matrix, and expanded to
the norm equilibration methods. Then, the norm equilibration method together with the precise
integration method was combined for solving ill-conditioned linear equations. The numerical re-
sults confirm that, the accuracy, efficiency and application scope of the preconditioned precise
integration method for ill-conditioned linear equations all improve significantly (the number of
significant digits increases by more than 5 and the number of iterations decreases by about 15).
In these methods, the preconditioned precise integration method of 1-norm equilibration is the
best.

Key words: norm; equilibration; preconditioned technology; precise integration method; ill-
conditioned linear equations
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