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%1 94 189y i+ 9 O k5 EB iR % R %
N 1ax10 20X 20 30X 30 40 X 40 50% 50
' s 23 41 54 67 77
S 3 Amax(A) 7.83788 7.95517 7.97892 7.98759 7.99142
T
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» sHBA AN, cond(AM-) N AM-E4%K.

1 AGBMTEER, FHRNAESH 1 ERE, BPCG Rk Sk iy
Irela/Iroll,<<107°
MEAERE, 4,=0,A=1/64, N=3969, ZEMICCG}E i BRe=0f16=1, xKMICCG
H5% AT R — B ICCG,
LREREY, AW ke ICCHRMICCG i vk Mk 4 45 cond (AM™Y) Bi§ T
. B 0 HICCGSh, RBR7E0.53% 0,84 2], EAEENE, HHMICCGHIR/NEE
1 Amin (AM ™) #H 52 F1, T8 &S00 S RA K SICCGHLLE &AM R .
BI3 5 e PCG bt M e
A H R PCORREBOHEERTIT XS, HEEESH 2 MR, w=0, 11 & & K
AR A
' Hrtuz/“ro“z<10—8
B h=1/65, N=4096, p [ sePCG R dasR 3 B R p b A B R AR,
BMX7], $PCG Bk 3Kk BoHBEREEAM T, 3 ESERAERN £ EN0OERHE

s
k=)

=3 RPCGEMRIEREAM ' A MR ER MY M E R
Brp ‘ 1 2 3 4 5 6 7 8 9 10
s 125 44 26 19 15 12 10 9 ) 9 8
Amax(AM 1) . 3,547 2,000 1,624 1,460 1,361 1,284 1.220 1.175 1,139 1,104

Amin(AM™)
cond(AM™1)

0.004139 0,02149 0,05451 0.09984 0.1511 ¢.2022 0.2402 0.2894 0,3224 0,3470

856.8 93,10 29.80 14,63 9,007 6,353 4.8%6 4,059 3,532 3.172

* STRERIRE, cond(AMT ) HAM & ¥,




| IEERBS RN ELHE 185

X’Eul&ﬁ {Hzl:)‘cmﬁﬁ‘mfaﬁﬁﬁﬂﬁﬁ% B 3 ®a, p=1,2,,5 itk PCG 44
EHPBAFRHWICCGHMICCG, HERAKBES., BS28KERGITER K
R, xFEH, YBp=1,2, 58, PCCME R RET pir ICCGFpFr MICCG ,

o, 4

HHEMATRS RBIRERHRIEE, WX FESHEOCGRE, B A4/ CGiER
RRBTRAA Ax=Ab, FH A" ARNSIER AR R, NTIHE 4 &M%, Hit,
LRI ETTARR I BT B R E R A R, At EERAW, HCG & PCG k&
REEFRERrola/ 7ol :<<107°BY, fEHE= MK GEELCUENT X B4 E6 L H A K
F. Bit, XRE—MEYEENSANEL.

3 ¥ X W

[1] Meijerink, J, A, and H, A, Van der Vorst, An iterative solution method {for
linear systems of which the coefficient matrix is a symmetric M-matrix,
Math, Comput,, 31(137) (1977), 148—162,

[2] Concus, P,, G, H, Golub and D, P, O'Leary, Sparse Matrix Compuiations,
Ed, by J, R, Bunch anad D, J, Rose, Academic Press, New York (1976), 309—
332,

[3] Wong, Y, S,, Preconditioned conjugate gradient methods applied to certain
symmetric linear systems, Intern, J, 6 Computer Math,, 19 (1986), 177—200,

[4] W%, < FORTRANSET > , B4, EHTILHER, LR (1982), 37—38,

[5] Gustafsson, I,, A class of first order factorization methods, BIT, 18 (1978),
142—156,

[6] M. ICCGRMICCGHfit G, MANELR (F1E).

[71 Lei, G, Y,, Block preconditioned conjugate gradient method for large sparse
systems, Technical Report 050, Institute of Applied Math,, Academia Sinica,
Beijing (1989), 1—18,

On the Approximate Computation of Extreme Eigenvalues
and the Condition Number of Nonsingular Matrices

Lei Guang-yao
(Institute of Applied Mathematics, Academia Sinica, Beijing)

Abstract

From the formulas of thc conjugate gradient, a similarity between a symme-
tric positive definite (SPD) matrix A4 and a tridiagonal matrix B is obtained,
The elements of the matrix B are determined by the parameters of the conjugate
gradient, Thc compuiaiion of cigenvalues of .{ is then reduced to the casc of the
tridiagonal matrix B, The approximation of extreme eigenvalues of 4 can be

ebtained as a “by-product” in the computation of the conjugate gradient if a com-
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putational cost of O(s) arithmetic operations is added, where s is the number
of iteratioms, This computa’tional cost is negligible compared with the conjugate
gradient, If the matrix A4 is not SPD, the approximation of the condition number
of A can be obtained from the computation of the conjugate gradient om AT A,
Numerical resulls show that this is a convewicnt and highly elficient method for

computing extreme eigenvalues and the condition number of nonsingular matrices,

Key words symmetric positive definite matrix, conjugate gradient, eigenvalues,

condition number



