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v i3 dEER
[(BEAEOTLREDO—DTH 2, FHICHETZBEEICOVWTRTWL, $RT, K
BERITIICR T 2HMEO LW EENZHHARINTED, Z<OREDOZ1TS
UNHABSIN TV, AETIEZNSDFLZERT, WT5(matrix inverse) & EHE
(Eigen values)icBI LU TEGANLZEEAEZRY. BENLZEBICIIHEFOS1TSY
ZESONERTH DD, TNTHEREBZIFRBOEMRY, 5&->& UEFHE Z
AT DERDORIEICFEZ 2 —F V% RY.
SBATFET —RAERER L EEMTH D, L—F VRO AICHI ZDM
EEDH D, ChiFEZATIIKBNIERAZEERS ARSI ETEBNIRSICKES
CEEFATS. =5IC, ERENSHEOH TRRICERIOGED T TW REENS .
ZOREHITHDJacobi(PIEVEE, WRMEZESHGauss-Seidel(H D X-F1 7L
VEZERBNT B.
[ FROFEE & DBRICULBEIL AF—HRE HBER (LR TE)ENB B, 2
UEMICI 2D TEIRT 5. EGSIFNumRecipeZ &),

YA A ERBIC K BRI A DN

VREEFEE

EITHISET—RABREMR CEEEMTH S, Thbs, AT, xERAK
N7 KNI, bEHENRT NLETRE,

Ax=b

Alx=4"1p

x=A"1b
TH3. REBOVBWEI—RAERRA TR, BYICHEHASHE THRAKEHL
TWHFIEWWA, RAOBENEL B> TUES EWET 5. RANBDEZ WETEI—
RABRRT, L—FUHICBEROTOW HENHT EEET, TEEEERER
RAEWS2DDBRENS S

=?§i§_ﬁ)\(8ackward substitution)iC & 2BOROAEHFIRELS. fc&zi,

x+y—2z=-4
-3y+3z=9

—z=-2
Tm,T#BE%EzﬂhmtﬁEﬁA;é:tw$or,%%mﬁ%i@a:t
NHEXS, FRETEZTIITCIDOLSBHZE Ui E=ATIICT 2 BRIEZRIEHE
E£HDWEH T ADHEZEE(Gaussian elimination) & WS, T=/A1T5L(Ilower
triangular matrix) & _£E=A175U(upper triangular matrix) D& IC R T DIR/E

A=LU
Z LU (LU decomposition) & WS, BIZIEEICTR U E=BTHNEREET S
BYAERE,
X+y-2z=-4
x-2y+z=5
2x-2y-z=2
ZEFITBHIETROND. COEREZRE.

Y Maplelc & LU
(15804751 (coefficient matrix) & EIE (b) & DEHE U T O®ED TH 3.

> restart;
A:=Matrix([[1,1,-2],[1,-2,1],[2,-2,-1]]):
X:=Vector([x,y,2]):
#X:=Vector([1,-1,2]);
b:=Vector([-4,5,2]):

A.X=b;
x+y—2z -4
x—2y+z |= 5
2x—2y—z 2

(88 (1T 51 % SR o B Bl
> with (LinearAlgebra) :
MatrixInverse (3) ;

(3.2.1)

Wi — wa
Wi = wlu
1
—_




[T#%H%. MapleTIZ{TiZ =ATIICHRT d1ic, LUDecompositiond< >
ROAESINTWS., REEERENSESNS1TI%Z ILAFEEITSI(augmented
matrix) &L, <Alb>&F 3 EES NS,
> P,L,U:=LUDecomposition (<A|b>) ;

ool P00y o
110
PLLU=|010]| o -3 3 9

001 2%1 0 0 -1 -2

SERAE TH o> Th EDIBIHRIORIELTOED .
> LUDecomposition (<A|b>,output='R'") ;

100 1
010 -1 (3.2.2)
001 2

Maplelc K BLUREDTOT S I

LU I NIFIRE AR OBNIBRBICKRESD BB TEZ LRSS, BFNW
ICAZ LUD BRI 21TFICHETI M T T20REIEIRDO L SICLTKRH SN
5.
> AO:=Matrix([[1,1,-2]1,[1,-2,11,[2,-2,-1]1):
b0:=Vector([-4,5,2]):
A:=Matrix (AO0) :
B:=Vector (b0) :
n:=3:
L:=Matrix(array(l..n,1l..n,identity)):
for i from 1 to n do
T[i] :=Matrix(array(l..n,1l..n,identity)):
for j from i+l to n do
am:=A[j,i]/A[i,i];
T[i][j,i] :=-am;
L[j,i]:=am;
for k from 1 to n do
A[j,k]:=A[j, k]-am*A[i, k];
end do;
B[j]:=B[j]-B[i] *am;
end do;
end do:

> T[1]1;
T[2];
100
-1 10
-2 01

1 0
01 0
4
0 -— 1
3
> U:=T[2].T[1].R0;
11 -2
U=|0 -3 3
0 0 -1
> L.U;
11 -2
1 -2 1 (3.3.1)
2 -2 -1
=> L;A;
10
11
4
2 2
3
11 -2
0 -3 3 (3.3.2)
0 0 -1
> B;
-4
9
-2

Ry MR

(Ao ZHEHETHEZDIE, B35 & UcNAERI0DBEETHS. LML, 2D
BaIch, ABRXDIEFZ, THOTEAADEZRTICL TANBEINIEERT
%, ZDEBEFSDERZERY NEZRHDWIERY N (pivot,/NZA T DOEHE Z &)
HEFICL B BETPD)EMER. ZDRIEE, TROLVELTZ b TIRA
<, BICAERERDIEEZZE T 21REICHELET 3.

(&S ICHABROMENBEICOTRL &b, BRICOIADWIBEICH, 20K
TE S T BBNAEZ RO MO E DEEIS & MFTICRU L BHES DA
HTL3, CORKEPBSLOHICE, ERIELPRADERY N EZBATITOAN
BREHEBRBIRBS EVWWERMIMESNDZ I EAMESNTNS,
MapledLUDecomposition ¥y K% Z D & 5 B4T5ICERT 3 &, Bi#iTs)




(permutation matrix) PASEAIfTHITIEAR <, ERy MRIEICHIG U 175 & 4
%. PA=LUERRZ Z EITER.

v BRI & 2 M SRR O

x1[i]:=x1[i]-AA[i,j]1*x0[]];
end do:
x1[i]:=x1[i]+AA[i,i]*x0[i];
x1[i]:=x1[i]/AA[i,i];
end do:

[UT D& S AR2R%E
S5x+y+z+u -6
Xx+3y+z+u 2

xX—2y—9z+u Tl -7
x+3y—2z+5u 3

ERMICHE &

-6— (y+z+u)

x:f

y=

(&1, BYICHEENXO,Y0,20,u0) 2 & D, TRIOABRICRATZE, B5nicH
ALYz u)id & DIEERITEWMEE 2D, ThZEBDIRT Z &ick > TIEBRNIES
n3. IhnzvIE(lacobi)EEMEY, REITIIONAERNENAERICC S5RT
RKEWECEICHATES. Z<OREOHETIRIORRMNEDIL> TWS,
| Gauss-Seideli%idJacobiEDEER TH 2. nEBDROEMNESNIBIC—EILR
DREODBICANEZ 2D TIEEL, BoNBZIBEREBULBEE L TE>TLL,
Zhic kD, WEHIAREZ. UTikEvraEEnd—RERLEZ xT[]ORS%ZZK
ICH#2Z %7217 T, Gauss-Seidelik& %5,
=> M:=Matrix([[5111111] 14 [1131111] 14 [11_21_911] 4 [1131_215] ] ):
b:=Vector([-6,2,-7,3]):
n:=4;
x0:=[0,0,0,0]:
x1:=[0,0,0,0]:
for iter from 1 to 20 do
for i from 1 to n do

x1[i]:=b[i];

for j from 1 to n do

3

x0:=evalf(x1l);
print(iter,x0);
end do:

n=4
1.200000000, 0.6666666667, 0.7777777778, 0.6000000000
1.608888889, 0.6074074073, 0.5629629630, 0.7511111112
1.584296296, 0.7649382717, 0.5474897119, 0.7825185186
, [ -1.618989300, 0.7514293553, 0.5187050756, 0.6768921810

LI- ]
(- ]
(- ]
(- ]

, [-1.589405322, 0.8077973477, 0.5061160189, 0.6804222770]
(- ]
(- ]
(- ]
[ ]

5

5

1.586774776, 0.8219829753, 0.4927633981, 0.6381076766
1.590570810, 0.8186345670, 0.4897074389, 0.6212705292
-1.585922507, 0.8265309473, 0.4881589539, 0.6228163974

5
5

2
3
4
5
6, [-1.598867129, 0.8009556753, 0.4972691400, 0.6356490634
7
8
9

5

10, [
11, [

-1.587501260, 0.8249823853, 0.4870924439, 0.6165295146 |
-1.585720869, 0.8279597673, 0.4865626093, 0.6173477984 |
12, [ -1.586374035, 0.8272701537, 0.4861897104, 0.6149933572 ]
13, [ - 1.585690644, 0.8283969890, 0.4860087794, 0.6153885990 ]
14, [ -1.585958873, 0.8280977553, 0.4858782197, 0.6145034472 ]
15, [ -1.585695884, 0.8285257353, 0.4858165626, 0.6146844092 |
16, [ -1.585805341, 0.8283983040, 0.4857707838, 0.6143503606 ]
17, [ -1.585703890, 0.8285613990, 0.4857498236, 0.6144303994 |
-1.585748324, 0.8285078890, 0.4857337457, 0.6143038680 ]
-1.585709101, 0.8285702367, 0.4857266407, 0.6143384296 ]
-1.585727061, 0.8285480103, 0.4857209840, 0.6142903344 |

18, [
19, [
20, [

>

1 BRANETHRZRO L. (2005FEHIFRIERE)
x+4y—3z=1

-6y+4z=1
5

T3%53
2 ROTINAZELUDERE &,
> A:=Matrix([[1,4,3],[1,-2,1],[2,-2,-111);

1

“4.1)

-



1 4 3
1 -2 1 (5.1)
2 -2 -1
(3. ROEUHEROFEKTINELUMRL, |- ToAFIERDE SSICETS
RROB%E RS &.(2005F EHKRER)

x+3x,+4x5+3x, 1

2x,+5x +3x—3x, 4
X +3x,—2x+3x | -2
3, —2x+x;+4x, 3

=4 JacobiBED 7045 L% BB L TGauss-Seidell D 7045 Lz, Jacobiik
EINEMEE AL,

(5 xoETHRROBERSD &, 12120, pivotBENREE 155,

> with(Lix}earAlgebra):
A:=Matrix([[3,2,2,1],[3,2,3,11,[1,-2,-3,1],[5,3,-2,5]11):
X:=Vector([w,x,y,z]):
b:=Vector([-6,2,-9,2]):

A.X=b;
3w+2x+2y+z -6
3w+2x+3y+z 2
= (5.2)
w—2x—3y+z -9
Sw+3x—2y+5z 2

(6 (BE) pivotBfEE 2oL USMRD TOY S LEERE & FORBERS,
Z0L, UFFIR L UL bRT M LEKRS £,




