ot

—

)

Uk SelE R s A%

EBIEE

4 Bx
4.1 kAL
4.2 Wkt br
4.3 L MEACTE T
4.4 LHIBRIETL
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It 255Kk

G B VS %I
R R R O(n®), B R R B, 55 B b > Do
BT HUR R, R AL, 4B R 1 TR

Poet o R = R http://math.ecnu.edu.cn/~jypan



IR A

Az =0b |, AeR™"HR

45— AR 2O, @it @MU AR —MERFS (oW}, 5

lim 2% =z, 2 471
k—o0

H i e wie Ak

%?3 e A 1 Jacobi, Gauss-Seidel, SOR 2.
%‘3 Y22 [a) k4% 1 CG, MINRES, GMRES, BiCGStab 4.
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B-11 s

4.1 AL

4.1.1  FACEIA A
4.1.2 Jacobi ALk
4.1.3 Gauss-Seidel %7k
4.1.4 SOR %Gk

7 @MATH.ECNU https://math.ecnu.edu.cn/~jypan/Teaching/NA



ZIK*E%JLJ‘

2% N
ELAORAR Az = b RERIFIME, BATAT DORAFE— A IE Gty R4l Mo = b, Hor M & A 1
FA ST Bz AL

it Mz = b Wfgh =, GIE RN v = A1 Z IR R

A <a;* — x(l)) =b— Az,

IR (V) BT SRS ISR, AT DA B, T T (T
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it Az 2z, — 2 W) Az i 2 5 R
AAz = b — Az,
F T B3 R AR LU TR o, PR B AT D5 R AR AL
MAz =b— Az
BE —AME RS IE & Az, FRAZIE G 05 DUA# K
2® =M 4 Az =2® 4+ M1 — AzW).
A o) BT G R, TS IR A, U GREHRU Lt )i AR TRIE.
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AWTEE LR, TR, N2 — )75

O C

BATER R EAE v R OME, HLIEE T A R R

gD = 20 L Ao — Az | k=1,2,....

XA T — A IERTT %
P EUGER RS RIE— A0, BBLRR A iR,

R e i B AL TR 2B WA i i

(1) DA M g ZBOHE M I B Ty AR EEL 6200 PE S e b R AL S8 Dok IR
(2) M R A B—MRIFHEAL: ERFH {x ) Pekillesl
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ElS g

H Al — 2 e 5 I 5 BRI 38 T4 I 4 kAR, TR B Jacobi J73:, Gauss-
Seidel J5%, SOR (Successive Over-Relaxation, #AA5H) J7 345,

S (Y4 Matrix Splitting) & A € RV 45, #4114k

A=M-N 4.1)
A AK—ANEESE, b M EFA
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He IR 2209350

B — AR R, WE TR Az = b SREM T Mz =Nz +b.
TRBATHAT AMIE H DT B 5 A% X

Mz = Nz®) 4 p | k=0,1,..., (4.2)
17
gFD = MINz® 4 M2 Ge® 4+ | k=0,1,..., (4.3)
H G2 M7'N B ACHRE.
X T AR 43 R AR T I, IR R M, 345 204 IR iR AR 7 v,
R http://math. ecnu. edu. cn/~jypan 9/21



— e e RN

A=D—-L-U

© Jacobi %Gk
© Gauss-Seidel i%{C1:
© SOR %Lk



4'1'2 ‘ Jacobi 1£{Cik

Jacobi s M =D, N=L+U

© ¥k | 2*Y =D YL+ U)2® + Db ] k=0,1,...

© ERAEM: | Gi=DYL+U)

j=it+1

i—1 n
1
© HEEk:| Y= P (bi _Zaiﬂg’k) - > aijx§-k)> , i=1,2,...,n.
2 ]:1

§http://math.ecnu.edu.Cn/~Jypan 11/21



Jacobi BRI

3% Jacobi BRI

1: Given an initial guess (%)
2: while not converge do % fEEALYEN|

3: for i = 1ton do
i—1 n
. (k+1) _ 1 (k) (k)
4: Z; = ? bz — Zaijxj — Z aijxj
v j=1 j=i+1
5: end for
6: end while

§ http://math.ecnu.edu.cn/~jypan
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JLEHE]
© Jacobi ¥Atrfr oY WY 15 i Tk, BARHS AU,
© LEGAFEIBL PRI, “HFHLMEN — R SRR B R L — 2 ORI, B

I — Az
Ib— Az

Hirr tol JE—ANHRTA 2 HORS BEEOKR, 4 1076 3 1078 4,
© Jacobi &% T AT K

< tol,

[ 2+ = 2® 4 p71(p — Az®)) = 2® { D71y ]

Hoprg 20— A2® gz, 20D Bmid g «F) f—AMEIES S .

§ http://math.ecnu.edu.cn/~jypan
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B-1-3 | Gauss-Seidel (G-S) %1%k

Gauss-Seidel %03 M =D - L, N =U

© x| sV =D-L)'vz®+D-L) || k=0,1,...

© UM | Gos=(D-L)"'U

© HEER: De*tD) = LoD L ya®) 4p

i—1
1
x§k+1)%(iz Z]x(k+1 Z% ) , k=0,1,...

§ http://math.ecnu.edu.cn/~jypan
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Gauss-Seidel B

% Gauss-Seidel BB

1: Given an initial guess (%)

2: while not converge do

3: for: = 1ton do
1 i—1 n

4 x£k+1) =—(b-3 a,-jxg»kﬂ) - aijx§k)
Qg j=1 j=i+1

S: end for

6: end while

Gauss-Seidel ZEfCEMIPLL
Gauss-Seidel VL FE A FIH T ELRAF W BB L, A ERA5 5 He iy I S0E JE.
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4-1-4 | sor &tk
SORFRY: M=D—-L N=U

© JEASBAE: ¥ G-S FefRkHy 25+ 15 o) JIRLTH, DUBKA JEAF RO DR
© B R: 20D = (1 - w)a® +wD ! (Lal+D) 4 U2 4 p)

[ 2D = (D —wL)((1 =)D +wlU)a® + w(D - wL)™'b ]

Horpr w BN ILSL.

© JEARIERE: [ Gsor = (D —wL)™'((1 —w)D 4+ wU)

§http://math.ecnu.edu.cn/~Jypan 16/21



1—1 n
© SR ngkﬂ) — (1 _w)%(k) n i (bi B Zaijx§k+1) B Z aﬁ@ék))

a
© j=1 j=i+1

TEid
© 4w =1H}, SOR BIA G-S J5iZ%,
M ow < 1R, BROMIRASR T, 2 w > 1B, B RS 1.
TERZHIEILT, 24 w > 1 LSBT BT SRR

© SOR Jj i 8 AAEARK — Belof 1) A2 S rb osRAR e 1 05 R AL B ¥ 38 T 3%
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SOR EAUHLE

vk RS T PR SOR &R 1%

1: Given an initial guess #(*) and parameter w

2: while not converge do

3: for: =1ton do
i—1 n
4 2 = (1 —w)a® 4 Y, — D aijx§k+1) S aijfék)
(273 j=1 j=i+1
5: end for
6: end while
JLE UL

© SOR WM TIN TS E w, Wi 388 HUE 24 B w AT DA RS = W S 2.
© JfisE SOR My Icll FATH P71 3 = 3k I v iy !
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B %A Jacobi, G-S #2 SOR(w = 1.1) R A FRMEAMFEA Az =0, £ F

s EixA 20 =0,0,0]7, EREEPRE I HKEE DL
(Iter_Jacobi_GS_SOR_01.m)
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Bl A2 LB A Jacobi, G-S #= SOR(w = 1.5) KMBEMA A Az =0, L+

s EkA 20 =10,0,0].
(Iter_Jacobi_GS_SOR_02.m)

-1

-1
2

k=200
T

L L
120 140 160 180 200
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