LM A EENEERE
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|
AEMRRNR KB R

KRIGLMTFIEHE: A c R, beR”
Ax=b (1)

WA RHTAIERE

o Bm <n, MLAXREHRER (EBFZMNE)

o Hm >n, MU)ABEHTEE (H—BHERER)

o Hm=n, (1)BHE—F
B#r: m =n, R{]KER(1)?
Fik: 1kE| “ERER" FEEMEN, #He

Ax =b & MANy = Mb,x = Ny

Hep, MANEA “B8EX" #9%ERE (F: T (£) =/A%EH)
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Bx

O GaussiiEsk
Q EEXTEMHEEE
O EE=RSMHE

O EMEFHHRIREN
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GaussiHZETE

HEI-%ERE: [A|b]

OiEE: BHRVFEBEM EESMAAT=A%EM%E, N
Ax = b < MAx = Mb

MEHIE: M =L,,_1(1,—1) - La(l2)Li (L)
EX: AR =L, (1) Lo(ly)Ly (L), MA® BHMTHER:

r (k 1 1)7
agl) . agk) . agn>
(k) — . :k k
A o® L q® (2)
_ agy - am]
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iﬁaé@ £0,% Uy = agllz)/a,(ckk), i=k+1,...,n, N
_1 -
-1 T 1
Lk(—lk) = L(lk) =1- lkek = _lk+1 L 1
Ly 1

BEAH, AM = MAAR— E=f%EE
KIEAWx = Mb, AIAGEEE SRR E:

{xn = b1 fay),

xT; = <b§") — Z?:H.l a%)qy) /a§?7 1 =n — 17 . 727 1
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5 P 7E < B SEER S5 14

BrbiEEE, BERdY 20
pick
BA c R, Xtk =1,2,...,n, GaussIfFFE i F2HO% A 7T

Fal) £0,a8) £0,... 0" £ OWMESBEZKHRA, #0,
Ay #0,...,AL#0.

JERA: HEM., A, =det AW = agll) . .a(?)

(k) (k)
oo, FIRREAMETE AG — | AL i%,g)]
22

HEL: BA R det A#O0BIFEFRA #0,...,A,_1#0,
M| GaussiHEEFT S Ax = bRIME—HF.
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LU %> i

EIE

WA e R det A # 0BIRFEFRA; #0,...,A,1 #0, NEFLEHK
—WBEM T =AEFLANETFFMREMN E=/AERU, #5A =LU

JUEBR: HGaussiHZEEHISERIH,

MA =L, 1(~1_1)---Li(-1,)A=TU
=A = Ll(ll) s Lnfl(lnfl)U

ME—1E B RIEA RIS

A=L1U; =LUy= U Uy =L 'Ly =1= Ly = Ly, U; = Uy

WMRQ)FHAEFFFHALUME, NUA—EREFTHH.
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EETRMHEE

BRITEBRAVEERE
#al) ~ 0, MASHABERREONR

EIE
WA € RV det A # 0, MFEHSIERP, BAUT=AERFLE E=FA
#BfEU, #HEPA =LU

IERR: VALRE, BIRHEMA ¢ R iz, BHISIERP, HE

/ a1 A 1 0 | |un U12:|
P A= = =
{Am A22] |:L21 In1:| { 0 Ay

o 1 0 Uil ~U12~ . 1 ~0 Nl 9 U1l IJ~12
“|Ly I,4| |0 PTLU| |0 P'||PLy L||O U

Hr, ~A22 = Ay — Lo Uy, B=ANFEXBEANRIEMER (FE
iIEdet A22 7& 0)
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EETRMHEE

it HFEHSIEMRPSQ, B T=MAEMLE E=/BXERU, #

EPAQ=LU
# [, (k) (1) (1)
iy o G ot Gy
k o
AW = a(k) ag;g
k k
)

FiE—: LERIa kl—man<z<n|azk)\ %17, BHGaussiBiExE, UL
SRR LB RN

U=L,_1(-lhi-1)L, ;n-1--Lo(=12) s, o L1 11 1; 1 A

BT Ea®)
K3k

| = maxg<i<nk<j<n \a !, FiiTHRS, B Gaussig

ik
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BEZANMHHE

O EE=ANHAE
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LUSy s

LUSM#: A =LU, EPLARMNT=ZAER, U E=MA%ER

aj] @iz -+ Qi 1 Uuip U12 -+ Uln
a1 azy o+ Qop| 621 1 U22 -+ Up
anl Aap2 - Ann gnl €n2 cee 1 Unn

FiEkfE: B—1T=>F—F=8"1T=F"%]= ...

k=1 k1
ag; = Zlkrur‘j + ug; = ug; = ag; — Zlkrurja Jj=k,...;n
r=1 r=1
k-1 1 k-1
ik = Y Lirtipg + Ligtipe = Lig = pll Zlirurk> i=k+1,...,n
Kk
r=1 r=1
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STFRFEFEAY Cholesky /7 3%

EIE
WA € RV"HIRIERE, NEAM—TRETERNENT=AIERL,
FBA=LLT

UERH: RIEHA c R D IEf, @Kz, BA € RV MIREE, B
BEHNTER:

A=l Z;] o Al aTI/,fﬂ

Heb, a1 >0, Agp = Ay — & € Rr-xn—1 B 3tFRIEE (FEIEFA)
*IJFEJHQPM &T%ﬂ A22 LLT
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FRRE
LU S %
Ax=b&eLL'x=bsLy=b, L'x=y

AR T =/AES5:

j—1
aij :Zlikljk+lijljj7 53+l ...n
k=1
1
7j—1 2 1 j—1
=ljj = (ajj - Z@k) s lij = T <aij _Zlikljk> ,t=J3+1,...,n
k=1 4 —1

7
i =Y 1% = lal < Vaik=1,2,....n GREER)
k=1
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EE=ASREE

HEI™: INiiBcholeskyE L
HEMA 1 =L L |, B

A |Ai-1 el _(Lio1 O L, h
v CT 0773 - hT lu 0 l’L’L
= A;_1= Li_lL;r_l, c=L;_1h, a;= hhT + l7,27,

EANFR, BIRFEEFRA £0,i=1,2,...,n, WEEH—MNAMLT
= fRiEELMX AIEMED, A =LDL'

EATR, EFR, WPAPT = LDL', PHIFI4ERE, DAL x 15
2 x 2R} F KRS
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T AREEPE D R TS

=3J FaXERE:
_b . -
! ! 1 (75} C1
ag by co L1
I Up—1 Cp—1
Ap—1 bn—l Cn—1 l 1 w
i an by | " J g "
~~ d L §)
A
BEE:
Qg . .
u1:b1, li:u ,z:2,...,n, ui:bi—lici_l,z:2,...,n
i—1

FEEM: w; £0,i=1,2,...,n

BEY (ERAEZERNZEFRLD) SRR BEIERE 16 /27



EE=ASREE

W= R EARE
|51’ > |(21| > 0, |bl’ > |ai]+]ci|,aici 74 0,2=2,...,n—1, |bn’ > |an| >0

MAAEE =, HEEEHE:

u; #0,i=1,...,n, 0< |’CZ|| <1l, i=12,...,n—1,
u;
b = lail < luwil <|bil +lail, i=2,3,....,n

JERR: 1w #OE_ lei 1|| <1, B

lug| = |bi — lici—1| > |bi| —

?ﬁi’% det A =detLdetU = UIIU22 * * - Upn
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B =3t FRFERE

B3 =xI Fa%ERE

by ay
az by e
A =
n—1 bp—1 cp—1

Cn Gn by,

1 ur € P1

lo 1

: Up—1 Pn—1 1 Cn—1
101 " Op—1+1ln 1 Unp,
L U

BT EHEERFESH
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T IR EE PE

T%ﬁbLs J:%jﬁ:bU

aii o A+

L Qpn—by, °°° Qpn

A=LU, LEREATHE, BN T=/AIER, URLETEAHE=
AR
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BRI RIRE S
Bx

O JEMEHHRIRED
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EERSIR

EEHEA
3 1| |z . 4 N Tri| _ 1
3.0001 1| |x2]| — |4.0001 zo| |1
3 1 4
2.999 1
Birmi24H: Ax=b
SEPRSFE4E: (A +6A)(x+6x) =b+6b

Eir: a3 5 2 E RS ASE bR T R B H?
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WENMRZED

EIB

®A c R™"Hdet A # 0, xHx + oxPHHEHFE:
Ax=Db, (A+J6A)(x+dx)=Db+ b,

Heb £ 0, &|A Y |0A| <1, WA

llox]| . IAlIIA~ <||5AH [9b]]

< , (EEFEETERD 3
I = T Ta-T10AT \A] ||b||> 220 G)

v

ERA: EHA + 6A = A(T+ A~15A)B|A-15A| < 17T4A,

1) < !
S T JA-1[[oA]

[(I+A16A)

Héx = (A + 5A)" b+ db — (A + éa)x], RIFA||ox||BIfHTT

BEY (ERAEZERNZEFRLD) IR EIERE 22/27




FEPE S

AN (3)AH:

o EGA =0, 5b 0, WAL < |A||A- b

o %6A #0, b =0, MER < |Al|A I 1+ 0(sAl)

FEPESE L RA e RV Hdet A # 0, NI

cond(A) = [|A[[[A7Y]

EREHH:
o cond(A); = [[A[[[A™! [l
o cond(A)z = [|Al2[| A2
o cond(A)oo = [|Allool|A™
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SHHIMR

cond(A) > 1, cond(A) = cond(A~1)
HARIERZFERE, Mceond(A), =1
HUANIERFERE, Mcond(A)s = cond(AU)y = cond(UA ),
WA AN, AARRIR R K& /\FEE, N
A

cond(A) > ol (CEAXHR, WFSHIL

o FRAEMSEHAIFMME AT MA e B NI FEME FHHEEFMN
wAIEE R, WA

in {||5A||2}_ 1
A+iAEE | [|A]2 cond(A)s
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BRI RIRE S

EIE

WA c R"IEFRE, b#0, xEHiEHAx = bHIEHHEE, xIaAME
Hi=b—Ax, M

L e [x—=x]] Il
< < cond(A)—
cond(A) ||b| (S| b )
f5): Hilbert3ERE
1 1 1
2 n
1 1 1
Hn _ |2 3 n+1
11 1
n  n+l 2n

Bceond(Hjp)z = 1.6 x 10'3
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R RIRE ST

ERLIERE:

FAbIE, HEBIEFRIEMEP, Q, KiEPAQx = PbAE

cond(PAQ) < cond(A)

o ITHMEA: BIS;, = maxicj<nlail, i=1,...,n
P =D = diag(S; %, S5 %,...,8, 1), Q=1
o FIFEE: BT, = maxi<i<nlaijl, j=1,...,n
P=1 Q=D=dag(T;", T, ....,T, "),
. 1 1 5 —4
Bl EA = [ 0 H — DA - [101 ﬂ
— ~—
cond(A).o~105 cond(DA) =4
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ENREDH

?IJEIBHE5?&%?LE§?E’Ji§E§Ti‘|‘§LE¢E’Jﬂ:%
Wx2HEAx = bHWEXR, x=2HGaussiHEEFEIRILIMR
o MIHNRENM: RIERHEIRETNE—LIRE (ELLSEID
o EIFIREN: ﬁﬂ)ﬁgi/ﬁiiﬁﬁ(A +0A)x=Db

WuANSEEE, p=maxi<j<n \a ’/“AHOO Hnu <0.01, &
O [|0A o0 < 1.01(n + 3n2)p||Allcou

=) d(A) s
@ Ui < R A (1010 + 3n%)pu]

Hp = 2", AEXBIRAIATLUEE

—RIBERT, pEn2ZWMAEX, BHKE, JNEXTRBEEZZRER
EH.
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