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x=(1I,DNIAx=bDEDIETH 5.

1 1 2
A_(l 1.0001 )’ b_(2.0001)

£=02,000 = ||Ax=Db|, =1.000*107*
£=(1.0001,1) = ||A®-b|,=1.414%107*
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%CGIL
ro=b—Axp; po = ro;
while 1
ar = (rlr) [ (pLApy);
Xk+1 = Xk T Ak Pk
kel = T — QAP
1f (|11l < 1e — 10 = ||b||,, break;, end
B = (rl res1)/(ry 1)

DPi+1 = Tkw1 + BrPr;
end
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Figure 1: bcsstk15 & besstk16 (Matrix Market & 9 )
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Figure 2: nos3 & nos7 (Matrix Market & )
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KRGS EIRIEICE 1T D FRE

Table 1: #37 — R AGREANOBUEM DFRZE (5 : pdgesv)

n J — R8P E | KGR
80000 41 4.02e-10 | 2.23e-09
160000 16 | 2.94e-09 | 1.57e-08
320000 64 | 1.08e-08 | 7.17e-08
640000 256 | 1.64e-07 | 1.15e-06
1280000 1024 | 2.69e-08 | 1.56e-07

2560000 4096 | 7.25e-08 | 4.76e-07
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A. Neumaier: Grand challenges and scientific standards
in interval analysis, Reliable Computing 8:4 (2002), pp.

313-320.
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e The SuiteSparse Matrix Collection
o Matrix Market

e ELSES matrix library
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BEATF A~ DR AT

K. Ozaki, T. Ogita: Generation of Linear Systems with Specified Solutions for
Numerical Experiments, Reliable Computing, Vol. 25, pp. 148-167, 2017.
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Matrix Market

e Name: BCSSTM19

e Frobenius norm: 1.1e+08

e condition number (est.): 2.3e+05
e 2-norm (est.): 4e+07

e diagonal dominance: yes
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e Matrix Market
— Linear System-Real-Sparse, 152 /167 ( 152 / 156)

e Florida Sparse Matrix Collection
— Real-Positive Definite, 162 / 216 ( 162 / 182)
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o Ax = bZIf TR BUHMIL TR E, xV2fF5

e h - ATV 2 SHEIZHELTCreF 2135

o Ax\Y = r & If T I BUEMEE THE <

o XV, X% FHWTHERGEZE 21T 5
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IN
e

O 4 1A llr = AxP)le

Ol + 1A Yl = A + x| e

WS RERIZESOWTKEEHEIFZ21TS.
ZIZT, r=b-AXVTH B.

T. Ogita, S. QOishi, Y. Ushiro: Computation of Sharp Rigorous Componentwise Error

Bounds for the Approximate Solutions of Systems of Linear Equations, Reliable
Computing, 9:3 (2003), 229-2309.
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fRERIDE (FFFE)

i D MR- ERZ2FZ 5.

XD —a1p XDHIA ool — AX'?||coe

DAty > xP-147] o r— Ax® o€

IN

1072e < 13—=A7'h| < 107 e, 107 < |x—A7'D| < 107 e

T. Ogita, S. Qishi: Tight Enclosures of Solutions of Linear Systems, International
Series of Numerical Mathematics, 157 (2009), 167-178.
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o Ax =blf SRRk TS, XV 2l5

o h— AV 2 EHEEIZHEL CreP 2155
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HIERER

o F5l% : MATLAB 2016a
e BiCGStab(A,b,1e-10); x X T RN T 1120 WEUE

e Matrix Market

— Linear System
— Real
— Symmetric Positive Definite
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FUEERBRER (AR M RLWGER

Table 2: BiCGStab O/ (1e-10)

[vi] /e L [=H | 2[HH

nos3 230 168

nos4 /6 66
bcsstk22 462 345
gr-30_30 31 38
bcsstk27 833 1179
sirmgdmi1 | 6649 | 9624
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HIERRER (55,

st

Table 3: BiCGStab D] (1e-10)

[ 28 max(|x?)) W 7 VLD EE
nos3 2.39e-08 | 9.56E-20| 9.57E+01
nos4 1.2703e-09 | 6.21E-23 | 2.86E+03
bcsstk22 | 3.7400e-06 | 1.26E-14 2.45E-02
gr_30_30 | 2.5243e-09 | 2.35E-20 | 2.36E+01
bcsstk27 1.25e-06 | 1.44E-14 1.79E-02
sirmg4m1 | 9.4378e-06 | 8.91E-16 | 4.52E+00
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