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MREM B IREAMESE:

o BEREAGHTIUE): BEMMIIEIL DERMN, THEEXRE
AHO(n®) B4R, T?ﬁ%‘zjjO( ER, LEREETFENEIE
L.
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MREM B IREAMESE:

o BEREAGHTIUE): BEMMIIEIL DERMN, THEEXRE
AHO(n®) B4R, T?ﬁ%‘zj]O( ER, LEREETFENEIE
L.

o XA HABFMEELD, EFKIER, LEHATAREBR
B (BN R BIEME 2 AR EN0OTR)FNEEIR.

bR, REEEBERGEAKBEERE (n>> 1) HHRER
MR IEE. T, EREEEE!



2 bk 5 TR (4)BY A T Sk



2 bk 5 TR (4)BY A T Sk

MFHIR(E)F(x) = 0, ERE BALE:



2 bk 5 TR (4)BY A T Sk
XPHIE(R)F(x) = 0, HERE BEARLE:

Q MEESIZENZNHR F(x) = 0o x — o(x).



2 bk 5 TR (4)BY A T Sk
XPHIE(R)F(x) = 0, HERE BEARLE:

Q MEESIZENZNHR F(x) = 0o x — o(x).
@ SHEAMKR 1) = o(x1), HIABHOHIE O |



2 bk 5 2 (L) A T Sk
BT F(x) = 0, Kk RASE:
Q MEEAREMENTHR F(x) =0 o x = 0(x).
O SHERHR 1) — 0(x"), FMABHIE KO
@ EMIRx = lm xWiztE, M HiIERome. EHE L, —
SO K1)~ x| < EIEIE



2 bk 5 TR (4)BY A T Sk
XPHIE(R)F(x) = 0, HERE BEARLE:

Q WEESIZENENHR Fx) = 0o x = d(x).

Q SiikfAgR X —¢(x(k>), FEER A IE HOHIME XO©

@ EMIRx = lim x(O%E, Mx HIIZMME. EHEE, —
leﬁﬂtinx(k“ — xW)|| < cRHELE.

BB = lim xOR7E7E, Nk, T2 ERABIMIE R

*>+oo

X ¢ FHHME x©



2 bk 5 TR (4)BY A T Sk
XPHIE(R)F(x) = 0, HERE BEARLE:

Q WEESIZENENHR Fx) = 0o x = d(x).

Q SiikfAgR X —¢(x(k>), FEER A IE HOHIME XO©

@ EMIRx = lim x(O%E, Mx HIIZMME. EHEE, —
leﬁﬂtinx(k“ — xW)|| < cRHELE.

BB = lim xOR7E7E, Nk, T2 ERABIMIE R

H+oo

X ¢ FHHME x©

o MEFF xW — x* — x — x* (BIXW BB 5B
Elx BT R 53 2);

o ZMAIREAIEA—MHEIRIER, RIEAREAKRBNEREBESIE
LM HIERRIEK G ETERHER.



WM HEE Ax=b<+= x=Gx+c (ENER),



SEFTIRAGH AN
WM HEE Ax=b<+= x=Gx+c (ENER),
SN RER EEFT

k+1

XN =Gx9 ¢ ¢

BEMR GRIANRIEN. BRARERMBER x*, W:



SEFTIRAGH AN
WEMHEE Ax=b<+= x=Gx+c (FMEN),
SN RER EEFT

N~ Ggx® 4 ¢

x{
BEMR GRIANRIEN. BRARERMBER x*, W:

XKD x = Gx® — Gx* = G(x¥ — x*)
= Gk — xt) == G (xO )



SEFTIRAGH AN
WEMHEE Ax=b<+= x=Gx+c (FMEN),
SN RER EEFT

N~ Ggx® 4 ¢

x{
BEMR GRIANKIENR. BRAEENBER x*, M.
xK oyt = GxW — Gx* = G(x0 — x¥)

= Gk — xt) == G (xO )

i EEFT{ O —



SEFTIRAGH AN
WM AEE Ax=b<+= x=Gx+c (ENER),
SN RER EEFT

N~ Ggx® 4 ¢

x{
BEMR GRIANKIENR. BRAEENBER x*, M.
xK oyt = GxW — Gx* = G(x0 — x¥)

= Gk — xt) == G (xO )

& BEFI{ X G - 0 <



SEFTIRAGH AN
WEMHEE Ax=b<+= x=Gx+c (FMEN),
SN RER EEFT

)~ gxM 4 ¢

x{
BEMR GRIANKIENR. BRAEENBER x*, M.
xK oyt = GxW — Gx* = G(x0 — x¥)
G x) = .. = G (xO — x7)

e AEFI{XOMH— G — 0 <= p(G) < 1 (FREFMH)



KHEFTIEAPAKSS
WEMHEE Ax=b<+= x=Gx+c (FMEN),
SN RER EEFT

)~ gxM 4 ¢

x{
BEMR GRENIER. BRFZERBRA x-, W.
XKD x = Gx® — Gx* = G(x¥ — x*)
G x) = .. = G (xO — x7)

i EEFH{ XM« G - 0= p(G) < 1 (REEH)
F: WSS MEEMERE) X© FEREX!



WEMHEE Ax=b<+= x=Gx+c (FMEN),
SN RER EEFT

K = G x4 ¢
BEMR GRENRIER. BRFZERBRA x-, W
XKD x = Gx® — Gx* = G(x¥ — x*)
G x) = .. = G (xO — x7)

i EEFF{XW I G - 0 <= p(G) < 1 (RELH)
F: WS SVEETREE) xO ik Tx!

o Bp(G) < ||Gll, EHAEBM|Gl, < 1, MERHS, KT



WEMHEE Ax=b<+= x=Gx+c (FMEN),
SN RER EEFT

K = G x4 ¢
BEMR GRENRIER. BRFZERBRA x-, W
XKD x = Gx® — Gx* = G(x¥ — x*)
G x) = .. = G (xO — x7)

i EEFF{XW I G - 0 <= p(G) < 1 (RELH)
F: WS SVEETREE) xO ik Tx!
° Hp(G) < |G, BEFEER| G, < 1, MERUE; RZFR.
o BEXRA, coTBHISRAHBS b US4



A

For the iterative formula
X0 = Gxtk-1) 4 ¢

fo produce a sequence converging to

(I — G)~ "¢, for any vector ¢ and any starting
vector x(9), jt is necessary and sufficient
that the spectral radius of G be less than 1,
e, p(G) <1.




FthFR(BX)

EAx = bHIZFEIN 5% x = Gx + CH,



FHER[FBX)

EAx = bRYFEMFHIE x = Gx + Y, FILUXMERM: HADHK
RMEBITEIEA = Q — PHIE Q (BEFRA ST HLIERE) AT, W



FHER[FBX)
EAx = bRIFEMT5TE x = Gx + cit, FTLUXHERM: FATRK
AMETHEA = Q — PHIE Q (BEFRA S ZHIENE) AT N

Ax=b<+= (Q—-P)x=0>b
— Qx=Px+b<=x=Q 'Px+Q'b



FHER[FBX)
EAx = bRIFEMT5TE x = Gx + cit, FTLUXHERM: FATRK
AMETHEA = Q — PHIE Q (BEFRA S ZHIENE) AT N

Ax=b<+= (Q—-P)x=0>b
— Qx=Px+b<=x=Q 'Px+Q'b

B G=Q'P,c=Q b ENF.



Corollary

The iterative formula
Qxk) = Q- A)x*k1 1 b (k>1)

will produce a sequence converging to the
solution of Ax = b, for any starting vector

xO), if (I — Q1A) < 1.




=MREL. REANEARBREGZE (BH2%E, HEHE) -

Jacobi it = Gauss-Seidel &t = ¥t (SOR)IER



Jacobix®
WS AIEE A
aii Xy + -+ + aipXn = by

a1 X1 + -+ anXn = bo

an X1 + -+ annXp = bp



Jacobix ¢

REFRSIEER:
ay1 X1+ -+ + ainXp = by
a1 X1 + -+ anXn = bo

amX1 + -+ appXn = bn

BREARNN BITa £ A0, DHBEBNHERLXE:

1

X1 = —g-(@eXe + -+ + ainXn — b1)

Xo = — (821Xt + a23Xs + -+ + @2nXp — b2)
1

Xn = _?m(an1x1 + -+ ann1Xp-1 — bn)

ERRFEN—IFENHE



Jacobix ¢

RS IEER:
ay1 X1+ -+ + ainXp = by
a1 X1 + -+ @nXn = by

amX1 + -+ appXn = bn

BREARNM BITa £ A0, FHBEBNHERLXGE:

1

X1 = —g-(@eXe + -+ + @inXn — b1)

Xo = —-(@21X1 + az3Xs + -+ + @2nXp — b2)
1

Xn = _?m(an1x1 + -+ ann1Xn-1 — bn)

ERREFEN—IFNHE (EREERR x = Gx + o).



Jacobi&aw«: 58K

JacobiiE KR (T EFR)

X1(k+1) = _a11 (612X2( ) a1an b1)
xR = —aizz(a21x1 () + apaxg + - - - 4 @pnx, ™ — b2)
Xn(kH) = _ai,m(an1x1 (k) +- an,n—1Xn—1(k) - bn)

BI#RJ9: JacobiiEft, tWFRfEHiIER.



Jacobi&aw®: &K

JacobiiE R ER (T EFR)

X1(k+1) = _a11 (612X2( ) a1an b1)
xR = —aizz(a21x1 () + apaxg® + - - - 4 @pnxy — b2)
Xn(kH) = _ai,m(an1x1 (k) +- an,n—1Xn—1(k) - bn)

BDFRJ9: Jacobiikft, thFRfEBIEK.
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BARRAA=D+ L+ U, B D=diag{a,a»o, - ,am},

O e 0 O aio e ain
aon1 0 0
L=1 : |, U= : :
0 0 an—1,n
an1 ctt an’n71 0 0 PP 0

NJacobiiE X B[ = F2 0B g :

X(k+1) — _D71(L_~_ U)X(K) + D71b



BARIRAA=D+ L+ U, BHp D=diag{aii, as, -

0 .. 0 0 ap
a1 0 0
L= : : , U=
0
an --- appn-1 O 0

MJacobil X XX Bk EEH BN A :

X(k+1) — _D71(L_~_ U)X(K) + D71b

>ann}y

ain

0 an71,n

=X =@ "AxP + Q@ 'b, Q=D

#Jacobik X iEER: G=-D'(L+U)=/-D"A



Jacobiz rC ey s &7

BRI FREZFGRIERER G HIE+FE p(G) < 1.
Xt FJacobiiE X, FAIB—LRIEKAITE 7 51



Jacobiz rC ey s &7

AR ARSI R E R R R RN G IERE p(G) < 1.
s+F Jacobiikf, HAIE—LIRIEKAETE S 5 4.
R BEABRTIIEHZ—, MJacobik KU

® A= (aj) AERARAEHE, B2l > > |a

@ A= (ay) RGN S, Byl > 3 |a)

T
X



Jacobiz rC ey s &7

AR ARSI R E R R R RN G IERE p(G) < 1.
s+F Jacobiikf, HAIE—LIRIEKAETE S 5 4.
R BEABRTIIEHZ—, MJacobik KU

® A= (aj) AERARAEHE, B2l > > |a

@ A= (a)) WPEHETIR R SIE, B |2 > > |a

2 —1 0
IGIIE : —1 2 —1 ,
0 —1 2

T
X



Jacobiz rC ey s &7

FEERERISI T E R RIERIEN G EEE p(G) < 1.
5 FJacobiskft, FA1E—LARIEUSE T4 51
I EARE THIRMEZ—, NJacobikuss.

® A= (aj) AERARAEHE, B2l > > |a

j=Ti#i
n

@ A= (ay) RIS, B > > |al

I=1,i#]
2 -1 0 2 —1 1
I - -1 2 -1 ], 0 5 —1
0o -1 2 1 1 10

UE] : FRRITRIINAEIN, SR ait.



Pf: @. Jacobiix X EFERG = —D (L + U) = (g;), EF
—a I# 1

g,',':{ 0", =1

Z |aj|

T <1, =Jacobii%

8 p(G) < [|Gllec = max Z 9j| = ma<xn
R UsTEg.




Pf: . Jacobik K 5EMEARG = —D (L + U) = (g;), HE
= { 0, j=i

n > lajl
H p(G) < |Gllx = max > gl = max 7 <1, =Jacobii&
_/_nj:1

<i<n lail
YR

Q. AFAE ST f SRBTAT AR T F . B

I—-D AT~ D(I-D'AD '=(-D'AT~1-DA
— p(I-D7'AT) = p(I - D'A)

AR ®%Jacobiik U &g,



f5: FJacobifm ki 5 HT2LH

2X1—X2—X3:—5
X1+5X2—X3:8
Xy + Xo + 10x3 = 11



f5: FJacobifm ki 5 HT2LH

2X1—X2—X3:—5
X1+5X2—X3:8
Xy + Xo + 10x3 = 11

fif: FHIEXN N AJacobiiERIER P ELR K-

x1(k+1) 0.5x{) +0.5x{) — 2.5
XD = —o. 2 () ot 0.2x{) +1.6

XD = —0.1x — 0.1xY +1.1



f5: FJacobifm ki 5 HT2LH

2X1—X2—X3:—5
X1+5X2—X3:8
Xy + Xo + 10x3 = 11

fif: FHIEXN N AJacobiiERIER P ELR K-

x1(k+1) = 0.5x{) +0.5x{) — 2.5

XD = —0.2x k)+ 0.2x{) +1.6

XD = —0.1x — 0.1xY +1.1
X 0O 05 05 X\

—= | £ | = -02 0 02 |+
X+ —01 —01 0 X

—-2.5

1.6
1.1

|



H|Gli = 0.7 = p(G) < ||G|ly = 0.7 < 1, FJacobikXUss. B
MEEX® = (1,1,1)7, HELERATRATR.

k| x” [ xg? X - xED)
0 1 1 1

1 -1.5 1.6 0.9 0.6

2 -1.25 2.08 1.09 0.48

3 -0.915 2.068 1.017 0.355

4 | -0.9575 1.9864 | 0.9847 0.0425

5] -1.01445 | 1.98844 | 0.99711 0.05695

6 | -1.00722 | 2.00231 | 1.0026 0.00723

7 | -0.997543 | 2.00197 | 1.00049 0.009677




H|Gli = 0.7 = p(G) < ||G|ly = 0.7 < 1, FJacobikXUss. B
MEEEXQ = (1,1,1)7, HELERATRAT

k| x” [ xg? X - xED)
0 1 1 1

1 -1.5 1.6 0.9 0.6

2 -1.25 2.08 1.09 0.48

3 -0.915 2.068 1.017 0.355

4 | -0.9575 1.9864 | 0.9847 0.0425

5] -1.01445 | 1.98844 | 0.99711 0.05695

6 | -1.00722 | 2.00231 | 1.0026 0.00723

7 | -0.997543 | 2.00197 | 1.00049 0.009677

FEHRERERER = (—1,2,1) .



Gauss — Seidel& ¢



Gauss — Seidel& ¢

EF: JacobiiEKIER(HEFN):

x (K1) = T (312X2(k) + o+ arpxy 0 — by)

xo (K1) = —%22(621X1 k) 323X3(k) + oo @opxpk b2)

xzF+1) = _aigg(a?”X‘ ) + azox0® + agaxs® 4 - 4 as, XK — bs)
Xn(k+1) — _a%m(am)ﬁ(k) + an2X2(k) + .+ an}n_1xn71(k) — bn)



Gauss — Seidelza e



Gauss — Seidelza e

fEJacobiixXH, FREMELHNIT=E



Gauss — Seidelza e

fEJacobikXH, FHASHEHNS=E

x1 K1) = —an T (a12%® + - + aipx, 0 — by)

Xk = _aizz(azﬁﬁ(k“) + ap3x3 ) + -+ + anxy ¥ — by)

X+ = —%(331& D + agoxo ) 4 agaxs®) + - - - + a3 nx, 0 — bg)
Xy K1) = —aim(am X1 KD + groxp KL 4 an,n—1Xn— 1 (KD — bn)

Bl: Gauss—SeidelifX. lic A=D+ L+ U.



Gauss —Seidelaa s



Gauss —Seidelaa s

Gauss—Seide i X EREIEHRN A :
xk+1) — —D_1(Lx(k+1) + Uxk) — b)

= x* N = (D+L)'Ux + (D+ L) "b

= x* D =(1-Q"AxY +Q'h, Q=D+L



Gauss — Seidel = K sE
Gauss—Seide i X EREIEHRN A :
x* = D= (Lx*) 1 ux®) — p)
= XN = (D+L)'Ux® + (D+ L)'
= x* D =(1-Q"AxY +Q'h, Q=D+L

= " = —Ux® 1 b Q=D+L



Gauss — Seidel = K sE
Gauss—Seide i X EREIEHRN A :
x* = D= (Lx*) 1 ux®) — p)
= x* N = (D+L)'Ux + (D+ L) "b
= xEY = -Q'AxP 1+ Q'h, Q=D+L
= ) = _ux® b Q=D+1L

#Gauss—Seideli XX 5EE R
G

=—(D+L)'U=1-Q'A



CIEEEY - ™ RAT BAI A O, GER a5t A 5 A
SERL 5.1 I MR A AR, M AT,



CIEEEY - ™ RAT BAI A O, GER a5t A 5 A
SEHL 5.1 M M RS S, UM AT,

Proof.

SAETE. 2 M OAFEASAT N A RS, B M AaTE, NAFEAESE
FHEX = (X1, -, Xn)| 13 MX = 0. AYj

B0 # |x;| = maxqi<j<n|Xl, JIES)

n
> myxg = 0= [mixil = 1> myxgl < S Imyllxgl < |millxi
j=1 J#i J#i

I R, 55 M PSR AR, 0 MT AR
S, iR, MT TR ik, M 0




Gauss —Seidelaa ek st H 1

Gauss-SeideiIERX BRI FTEZ G R GRIEERZEp(G) <1, T
H2—LGauss-SeideliE R USTETHY 78 9 & 14



Gauss —Seidelaa ek st &1

Gauss-SeideiIEX BRI FTEZ G R GRIEEEZEp(G) <1, T
H2—LGauss-SeideliE R USTETHY 78 9 & 14

EIE: BHIEFABRETIEH 22—, MGauss-Seidelix XU
@ ARFEREETHS) 3 B k. (20 E4REIES.3)
QD ARSEFRIEERE. (BN EAMEIES.4)



LB Gauss-SeideliERH[E G = | — (D + L)~ A AEZ4FE
fEN, v # ONMNIRHEE, e, Gv = Av.
HI(D+ L— Av = AD+ L)v




£ Gauss-Seideli&RAERE G = | — (D + L)' A [FAEZRHE
fEN, v # ONMNIRHEE, e, Gv = Av.
H(D+L-Av=XD+Lv=—-Uv=AXD+L)yv=
(D+L+X"U)v=0.




£ Gauss-Seideli&RAERE G = | — (D + L)' A [FAEZRHE
fEN, v # ONMNIRHEE, e, Gv = Av.
H(D+L-Av=XD+Lv=—-Uv=AXD+L)yv=
(D+L4+XTU)WV=0.2|N>1, 0 D+ L+ \"TU D™k A
i, HREHES MBS, FE! M

BN <1




£ Gauss-Seideli&RAERE G = | — (D + L)' A [FAEZRHE
fEN, v # ONMNIRHEE, e, Gv = Av.
H(D+L-Av=XD+Lv=—-Uv=AXD+L)yv=
(D+L4+XTU)WV=0.2|N>1, 0 D+ L+ \"TU D™k A
i, HREHES MBS, FE! M

BN <1=p(l—(D+L)TA) < 1. Husiksh!




@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
FN AL &, ie., Gv = \v, 1, A= D+ L+ U,




Proof.

@ ML, FG=1-(D+ L)*1A FIRFIEEN # 0, v £A0N
AN LA &, e, Gv = A\v, b A=D+L+U. K ARE
SRR EIEER), D WS EEER, HU=LT.




Proof.

@ [k, I G=1—(D+ L) TAWFFEEN #£0, Bv#£0KN
N RFE A &, e, Gv = \v, K, A=D+ L+ U. [H AR
SRR HLIEER, % D s B HIEEm, H U=L".
CLp2viDv>0, a2 v Uv.




Proof.

@ ML, B G=1—(D+L)TARHKFMEEN #0, #v#0N
N FFHER &, e, Gv = Av, HH, A=D+ L+ U, K A RS
SRR EIEE R, D MRSk BiEem, B U= LT
iLp2vDv>0,a2 v Uv. B AEXFRAIERE,

VAV >0=p+a+a>0.




Proof.

@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
MR E &, ie., Gv = \v, i, A=D+ L+ U. A ARSE
SRR HLIEER, % D s B HIEEm, H U=L".
WWp2viDv>0, a2 viUv. A AR EIERE,

M VTAy >0 = p+a+a>0. HOH,

(D+L—A)yv =XD+ L)v




Proof.

@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
N RFE A &, e, Gv = \v, K, A=D+ L+ U. [H AR
SRR HLIEER, % D s B HIEEm, H U=L".
WWp2viDv>0, a2 viUv. A AR EIERE,

M VTAy >0 = p+a+a>0. HOH,
(D+L—-Ayv=AXD+L)yv=-Uvr=XXD+L)v




Proof.

@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
N RFE A &, e, Gv = \v, K, A=D+ L+ U. [H AR
SRR HLIESE M, % D 2 sextfk HIEEr), H U= LT.
WWp2viDv>0, a2 viUv. A AR EIERE,

M VTAy >0 = p+a+a>0. HOH,
(D+L—-Ayv=AXD+L)yv=-Uvr=XD+L)v or
—LTv=X\ND+ U)o —vTL=XvT(D+U)




Proof.

@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
FRLRFE R &, ie., Gv = Av, HH, A=D+ L+ U. [H ARSE
SRR HLIESE M, % D 2 sextfk HIEEr), H U= LT.
Wp2viDv>0, a2 viUv. A ASZH#RHIEE

M VTAy >0 = p+a+a>0. HOH,
(D+L—-Ayv=AXD+L)yv=-Uvr=XD+L)v or
—LTv=XD+UNYWwe VL= XVT(D+U)=

VU _ a B
“VI(D+Lv  pra’ vVID+Uv pra




Proof.

@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
FRLRFE R &, ie., Gv = Av, HH, A=D+ L+ U. [H ARSE
SRR HLIESE M, % D 2 sextfk HIEEr), H U= LT.
WWp2viDv>0, a2 viUv. A AR EIERE,

M VTAy >0 = p+a+a>0. HOH,
(D+L—-Ayv=AXD+L)yv=-Uvr=XD+L)v or
—LTv=XD+UNYWwe VL= XVT(D+U)=




Proof.

@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
FRLRFE R &, ie., Gv = Av, HH, A=D+ L+ U. [H ARSE
SRR HLIESE M, % D 2 sextfk HIEEr), H U= LT.
WWp2viDv>0, a2 viUv. A AR EIERE,

M VTAy >0 = p+a+a>0. HOH,
(D+L—-Ayv=AXD+L)yv=-Uvr=XD+L)v or
—LTv=XD+UNYWwe VL= XVT(D+U)=

_ _ a5 _ -viLv a

- VI(D+Lyv  p+a° vVI(D+Uwv p+a
2

AR = 2] <1= <1

p(p+a+a)+ |af?




Proof.

@ FLE, FB G=1—(D+L)TAMRFHEHEN#0, Hv#O0N
FRLRFE R &, ie., Gv = Av, HH, A=D+ L+ U. [H ARSE
SRR HLIESE M, % D 2 sextfk HIEEr), H U= LT.
WWp2viDv>0, a2 viUv. A AR EIERE,

M VTAy >0 = p+a+a>0. HOH,
(D+L—-Ayv=AXD+L)yv=-Uvr=XD+L)v or
—LTv=XD+UNYWwe VL= XVT(D+U)=

 —viuv a_ y_ —viLv a
- VI(D+Lyv  p+a° vVI(D+Uwv p+a
A2 = laf* <1=|A<1=p(G) <1
p(p+a+a)+ |af?
i Gauss-SeideliE LS !




f5: FIGauss-SeideliEX;EMEFFEH Ax = b, E

-1 8 0 7
A=| -1 0 9 |,b=]| 8 |.E#Ex? =(0,0,0)"
9 -1 -1 7



f5: FIGauss-SeideliEX;EMEFFEH Ax = b, E

-1 8 0 7
A=| -1 0 9 |,b=]| 8 |.E#Ex? =(0,0,0)"
9 -1 -1 7

R ARIXITATT an =0, BWM—THAE (E2R1T3EH) -
9 1 -1 7 9X1—X2—X3:7
(Ab) — | —1 8 0 7 |, ie,{—x+48x=7
—1 0 9 8 X +9x3 =8



f5: FIGauss-SeideliEX;EMEFFEH Ax = b, E

-1 8 0 7
A=| -1 0 9 |,b=]| 8 |.E#Ex? =(0,0,0)"
9 -1 -1 7

f#: ABIXITATT ae =0, HW—THAE ((E2RITXHR) -

9 1 -1 7 9X1—X2—X3:7
(Ab) — | —1 8 0 7 |, ie,{—x+48x=7
—1 0 9 8 —X1+9x3 =8
Sk Jacobiik X8, H
X =506+ x+7)
Xo = %(X1 + 7)
X3 = %(X1 + 8)



f5: FIGauss-SeideliEX;EMEFFEH Ax = b, E

-1 8 0 7
A=| -1 0 9 |,b=]| 8 |.E#Ex? =(0,0,0)"
9 -1 -1 7

f#: ABIXITATT ae =0, HW—THAE ((E2RITXHR) -

9 1 -1 7 9X1—X2—X3:7
(Ab) — | —1 8 0 7 |, ie,{—x+48x=7
—1 0 9 8 —X1+9x3 =8

YeKJacobiiE K&, H

X =50e+x+7) X = L+ X0 4+ 7)
Xe = §(xi +7) =% =547 +7)
Xs = §(x1 +8) x5 = 504" +8)



#Gauss-SeideliE &R A :

XD = T 4+ x{0 +7)
) 1kt gy
8
ke k1
x5 =50 1 8)

ERKk = 45 RENEERE:

0.7778,0.9722,0.9753)’
0.9942,0.9993,0.9994)’
0.9999, 0.9999, 0.9999)’
1.0000, 1.0000, 1.0000)’
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#Gauss-SeideliE &R A :

XD = T 4+ x{0 +7)
) 1kt gy
8
ke k1
x5 =50 1 8)

ERKk = 45 RENEERE:

0.7778,0.9722,0.9753)’
0.9942,0.9993,0.9994)’
0.9999, 0.9999, 0.9999)’
1.0000, 1.0000, 1.0000)’

—~

TEHamR?



5 4> B{E A Jacobiikft 5Gauss-seideli& X EKRBAx = b, Hrh

2 -1 1
A= 1 1 1
1 1 -2

THE P FRE A



5. 43 RE A JacobiiE X 5Gauss-seideliE XA KiRAx = b, Hrh

2 —1 1
A=[1 1 1
1 1 -2

THE P FIE A BT EL S
fi#: JacobiiE R EEME Ny :

0
G=I1-D"A=| —1

HEFESZWMR AN — G =N+ 321 =0= )\ =0, A3 = ﬂ:%i
BFp(G) = L > 1,

o=
Nl= O Nl—=
o | |

—_ =
\—/



5. 43 RE A JacobiiE X 5Gauss-seideliE XA KiRAx = b, Hrh

2 —1 1
A=[1 1 1
1 1 -2

THE P FIE A BT EL S
fi#: JacobiiE R EEME Ny :

0
G=I1-D"A=| —1

HEFESZWMR AN — G =N+ 321 =0= )\ =0, A3 = ﬂ:%i
BFp(G) = L > 1, FJacobiik K FUgsy.

o=
Nl= O Nl—=
o | |

—_ =
\—/



# £ Gauss—Siedeli& X%, MIERIEMER:

G=-(D+L)'U



# £ Gauss—Siedeli& X%, MIERIEMER:

0 ;
G=-(D+L)'U=|0 —3
0 0
IS EAHEER
A =0, 1
1= VY, "N23 — >

ISIENIES e

\_/



# £ Gauss—Siedeli& X%, MIERIEMER:

o 1!
-1 21
G=—(D+0)'U={ 0 -}
0 O
IS HEHEER

A1 =0, 3= 1

1 — Y, A28 — _2
B p(G) = § <1, #Gauss-Seidel XU

ISIENIES e
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Remark

1. JacobiFlGauss-SeideliE X 3k AU S EL 45
BIE B F3REA: Gauss-Seidel;ZULEIRT, JacobiskA] BE USE ;
MJacobisZUL8RT, Gauss-SeideliZ AT BERYLEL.

2. KZHIEF T Gauss-Seideli& Xtk JacobiiE X EiR, B4
xF. ER IS RIIRIERARTE A p(G)BIANEE—HE, G AERIE
R%.
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#3¢(SOR)& 1
Gauss-seideliE (£ 18

X1 (k+1) — —*1(312X2( ) + -+ a1an b1)

x = _a22 (321)(1( RS 323X3( ) agax®) — b2)

X3(k+1) = —@(331X1 (k1) 4 a32X2(k+1) + 334X4(k) +---+ a3¢an(k) — bs)
Xn(kﬂ) = a#(am X1(k+1) + aang(kH) R an,n—1Xn—1(k+1) — bn)



#3532 (SOR)& K
Gauss-seidel 35 X&R A

X1 = — (@™ + -+ anx — by)

1
k+1

o +(ax ) 4+ 323X3( Vbt @2nxn™ — be)

T = —$(331X1 E 1 agoe ) + agax® + -+ a37nxn(k) — bs)
X6 = — (@06 0D 4 apx D g 1x0_ 1 6T — by)
AR
X1(k+1) — X‘](k) _ - (311)(1 + a12X2(k) 4+ -+ a1nxn(k) _ b1)
XD = Xz(k) - %(321)(1 (k1) 4 azzxé ) 4 @™ 4 - ax® — b2)
x3(k+1) - Xs(k) - (a31x1 (k+1) + a32X2 (k+1) + a33X§k) 4ot a37nxn(k) o bs)

—%m(amm(k*”-i-anzxa(k“) 4 @nn_1Xn_ 1(k+1)+a X bn)



/?\f;(k) — a/1X1(k+1)+---+ai,i71X,;1(K+1)+a,-,-x,-(k)+

N|Gauss-Seideli&XEA B X :

k
Xy 1) = x, () a111r1()

k
X2(k+1) Xz(k) aler()

x, K1) = x,(K) — aLnnr'sk)

st ai,nxn(k)

— b



A k
&

NGauss-Seidel;

, o

= PI’%’rx("UJuJ:ﬂ%IE% D!

)= aixi KD gy g4 KD +aiix,'(k)+' -+ aj,nXn") — b
ERETER:
K
X1(k+1) — X1(k) _ aiﬂr‘l( )
K
xo (k1) = x,(K) — 3122 5
-, r$9)e x| X E’Ja‘ji, ALUAR
rOmBEIx* e,

(k+1)

xK+D = xk) _ p=1 ),



A k
&

MGauss-Seidel;

YLHSE

),

) — aix; D . .+ai’i71xi71(}(+1)_‘_aﬁxi(k)_'_‘ _

- )
= >I’%7rx(k>JJHJ:1I%IE% D1

, o

BRIEERMAN (BT —
kRS B bR !

‘ + a,an(k)

EREATERK:

k
x D) = x (F) — a%ﬁ( )
X2(k+1) _

x, K+ = x, (k) — 1K)

Ex (K 153 x(k+ MLE,
rOmBEIx* e,

ATLUA TS

X(k+1) — X(k) - D_1 r(k).

_bi

NS, RHEFw, KiE



#, 7£ Gauss-Seidel IXXHIERL E, SI#HMHET w , BIE
F|#A 5t (SOR)EAX -

XU — k) _ o1 pk)



#, £ Gauss-Seidel AR EAL E, SIHEMETF w, BIF
FI|FA3t(SOR)IENK -

xHD = x0) _ ;D1 0 —
xq K+ = X1(k) s (811X1 + apxe® 4 - 4 agpx, b1)
X = Xz(k) = 2 (agx ) 4+ a2X; X0 + azsxs( Vbt @2nxn™ — be)
xg k1) — X(gk) " (251 x1 5 4 agox® ) + agy Xé )yt as,an( ) _ bs)

Xn(k+1) = Xr(7k) - ai,m(am X1 (k+1) 4 anzxz(kH) -+ ann—1Xn— 1(k+1) + an Xn — bn)



#, 7£ Gauss-Seidel IXXHIERL E, SI#HAHET w , BIE
EIH;IL\gﬁ’.(SOR) 95{{

xHD = x0) _ ;D1 0 —
(k1) — ) s 2 (anx™ + axe™ + - 4 ax* b1)
(k+1) = Xz(k) s 2 (ap1 X1 k1) 4 322X2( ) + 323X3( T aann — bo)
xg k1) — Xs(k) _ @(a31x1 )+ agxe ) 4 ag xé )yt as,an( ) bs)

(k+1) |

XKD = {9 a(amxi R Y A apn—1 X1 F 4 amx) — bn)

MAEFROBIRGR(SOR)IEK, w = 1BTAIRAGMIECED
AGauss-SeideliE{X.



#3536 (SOR) 2 Fo iy 3 I 4B B

FERRXERERER, AIS:

(D4 wL)x® 1 = {(1 —w)D — wU] x +wb



#3536 (SOR) A K ey A K AEFE
BFRIARERXEREERR, AI15:
(D4 wL)x® 1 = {(1 —w)D — wU] x0 pub —

Xk (D+wL)1((1_w)D—wU>x(k)+w(D+wL)‘b

(>

Sox® +f=(1—Q "AXY + Qb



#3536 (SOR) A K ey A K AEFE
BFRIARERXEREERR, AI15:
(D4 wL)x® 1 = {(1 —w)D — wU] x0 pub —

Xk (D+wL)1((1_w)D—wU>x(k)+w(D+wL)‘b
2 sxPyf=01U-Q'AxY +Q b

BN A T ARSI IERE N (X8 Q = 1D+ L DY 3SER)

S, =(D+wL)™ ((1 —w)D—wU) =1-Q'A
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Bl F¥ASE(SOR) AR TIIH A (RwARMBETF)

2X1—X2—X3:—5
Xy +5X —x3 =8
Xy + Xo + 10x3 = 11
B 5i%751EE% M JacobiiEKigR (FEFR) A:

X9 1+ x5



Bl F¥ASE(SOR) AR TIIH A (RwARMBETF)

2X1—X2—X3:—5
Xy +5X —x3 =8
Xy + Xo + 10x3 = 11

B : 5125 FENMMJacobiERiR (DEFER) H:

0 s
FefEn
+
et Z 30y
k+1
= Gauss-Seidel #&3% xS = %( ’ )
PR Kk+1 k 1)
x5 = 550 x1”’ AR L)



X Z 19— 320 9 — 5 1.5)
o {01 sy 40 g

X§k+1) :X:gk) o lo( (k+1) +X2k+1) + 10Xék) N 11)



X 9 3(2x 9 1 5)

(k+1)

=0 g =X = 10" + 50 — " —8)

all—=

X§k+1) :X:gk) o lo( (k+1) +X2k+1) + 10Xék) _ 11)

M < X A 0 1)

— AR { AU = X0 — 2 (D e _ (0 _g)

k+1)

Xé :Xék)_%( (k+1) +X2k+1)+10X3(k)_11)
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EIE: 1. M(SOR)ERKHE— 0 < w < 2.
2. ZEARMIRIEELEME, MO0 < w < 2FTMAGHIERULES.

PF 1): AR, T p(S.) < 1. WIEAIENES, BT GAHEE
By A W |det(SL)] = [Ar - Aa| < 1.

mdet(S,) = det((D+wL)_1[(1—w)D—wU]>

= de’[(D—l—(,uL)_1 -det((1 —w)D—wU)
om0 o

= (1-w)"

BI(1-w)|<1=]1-w|<1=0<w<2
2). &



Remark

1. 85, 0 <w < 1RERIRATMRIIER, 1 <w < 289ER
MRABMIIER, w = 1H9ER F9Gauss-Seideli k.

2. MEE A ARSI IRIE St E FulRFE B EYI XA, B
TR ERE FOFES(S,) BEI&D, B —MERER
BYElRL. SEfR BRI SR AR B AR E R TR E T, £18 Ea
B1.4 <w<1.6.
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QAx*D = (Q - A 4 b= x*D = (1 - Q@ TAxH + Qb



KT HNE
o EMHR (RS HEFQIEFTSR, B Q| #0)
Ax=b+= Qx=(Q-Ax+b<=x=(1-Q 'Ax+Q'b

° IERARN
QAx*D = (Q - A 4 b= x*D = (1 - Q@ TAxH + Qb

LetA=D+ L+ U andassume 0 < w < 2.

‘KRG NEERE Q BREMEG=/-Q A
Jacobi D I—D'A
Gauss-Seidel D+L —(D+L)""U

SOR(MAMEER) |  1D+L | (D+wl)™ ((1 )b wU)




KT HNEG
o FMMN (REHHEMQIEFTR, B Q| +#0)
Ax=b+= Qx=(Q-Ax+b<=x=(-Q 'Ax+Q'b

S AW/NW
Qx*) = (Q - AxP 4 b = x*D = (1 - Q@ TAXN + Qb
LetA=D+ L+ U andassume 0 < w < 2.

TR NHEE Q ERIEEG=/-Q A
Jacobi D I—D7'A
Gauss-Seidel D+L —(D+L)""U
SOR(MMEK) | 1D+L | (D+wl) ((1 —w)D—wU>
. Jacobiizft % Gauss-Seideli& X TR



