<

3 A (0 R
— B $(09/10/30)—

BEEERAFEIZEH BaEA

Copyright @2007-09 by Shigeto R. Nishitani

AR

[ HESEOHLREEDO—DTH S, TICETZREICODVTRTWL, ERT, K
BERITIICH T 2D LW EENZHHRINTED, Z<OBFEOI1TZ
UDARINTWD, AETEZENSOFLERT, 75 (matrix inverse) & BB E
(Eigen values)icB U TEANBEEAEZTRY. RENGHEICIBEFOS1ITIY
ZESONLERTH DD, TNTHEREBIREBOERY, 5L&-o& UEE,
AT DERDRIEICEZ B —F >V %RT.

[T ET—RARRERL CE EEMTH S, L—FUHBODHICHAIZADM

EFEDH D, INELEZABTHICBENERAZEERSE RS ZETRMNBRSICKES
ZEEFAT S 51, EMENSHH TRRICBIGEDT T TW REENS 3.
ZDRFKBITH BJacobi( L) EE, WHRME%Z S =Gauss-Seidel (7 X-F1 T

VEZIBNT .

[ LROFFELDSHICUALBEIL A3 —DR & HBER HRAM)ENH ZH, b
UM 2D TEIET 5. B SIENumRecipeZ Fish.

YA A EREIC K BN XA DfE
VR & FEE

(TR BT — R AR AR © & EEMTHSB, ThbE, ARTI, xERMK
R NI, bEBIEXRINILET D E,

Ax=Db

Alax=A""p

x=A7]b
THD. FRABODIBZVEIL—RARATIE, BYICHASDETERAKEHEL
TWFIEWWD, RIABENZ < R>TULES EHIRT 3. RAMMDZ WL ITET—
RARBRHT, IL—FUMICBEERO TV FENHD EEET, THDEHEEEERE
RAEWS2DDBIEN S4B,

[#3BA (Backward substitution) Ic £ 2BORDHELETELS. ez,
X+y-2z=-4

-3y+3z=9

-z=-2
TlE, THEIEFICZOoy->XEBERATZ I EICEL ST, BRICBZRDD L
NHEES, RETEZTIITIOL S E LI E=A1T5IC T 2R EZRIEHE
E£HBWEH DU RDHEEZE(Gaussian elimination) & WS, FT=A1T5L(Ilower
triangular matrix) & _E=A175IU(upper triangular matrix) DIE&EIC RS BIRME
A=LU
LU (LU decomposition) & WS, BIZIEEICR UL LZATIZREET 2
BUAERE,
X+y-2z=-4
x-2y+z=5
2x-2y-z=2
EEFTHIETROND. T, ZOLTIIE

[t

¥ Maplelc & 5LUZf#

17475 (coefficient matrix) & EHIE (b) & DERIELIT DED TH 3.
> restart;
A:=Matrix([[1,1,-2],[1,-2,1],[2,-2,-1]]):
X:=Vector([x,y,2z]):
#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

(I 1THIE K BERIE
> with(LinearAlgebra) :
MatrixInverse (3) ;

(3.2.1)




45 4 100
33 110
1 1 -1 (3.2.1) -2.0 1
204
3 3 1 0
L o 1 0
T#H3. MapleTETHNZE=ATIICHET B7HIC, LUDecomposition 1%~ A
RABEEINTWS, FREEEREDNSESN ST %Z ILKFREITH (augmented 0 Y 1
matrix) &L\, <Alb>&T 2 EESNS. L
> P,L,U:=LUDecomposition (<A|b>) ; > U:=T[2].T[1].AO;
100 boo 1 1 -2 -4 1 1 -2
PLU=|010] Lo 10 -3 3 9 U=|0 -3 3
001 2 % 1 0o 0 -1 -2 0 0 -1
TERAETH B> THE DB HREORIEUTOED. - R
> LUDecomposition (<A|b>,output='R') ;
100 1 1 -2 1 (3.3.1)
010 -1 (3.2.2) 2 -2 -1
001 2 > L;A;
e 1 0
Y Maplelc &3 LUDBED 70T 5 I 1
USRS NIZEAER ORI ESICRES 2 CFBRTE 285, BN 2
ICAZ LUD RS Z1TFICEETI EFR) T, T20FKREIIRD LS ICLTKRS 5N
5. I 1 -2
> AO:=Matrix([[1,1,-2],[1,-2,1],[2,-2,-1]]): 0 -3 3 (3.3.2)
b0:=Vector([-4,5,2]):
A:=Matrix (AO) : 0 0 -1
B:=Vector (b0) : L
n:=3: > B;
L:=Matrix(array(l..n,l..n,identity)): -4
for i from 1 to n do
T[i] :=Matrix(array(l..n,1l..n,identity)): 9
for j from i+l to n do
am:=A[j,i]/A[i,i]; -2
ﬂl] _[?,i] i=-am; =
j,i] :=am; o_ye o
for k from 1 to n do VY ERY NMEE
A[j,k]:=A[], k]l-am*A[i, k]; . e _ N
end do; ) HOZXBEETRHRD LI, BUHBTENAERTEZSETBREEKL, 208
end ap; 1 BLITeR BERNOCEEBANSS, UL, COBALSL, ARAOEFE. A0
end do: EETLDEERTICUTANBANERRT S, ZOEIZIFSOERZERY NE
> o] FHDWEERY b (pivot, /N T DR EIH I I < DETPD) &R, &
T[2]; DEREE, EROLVEZZ cbF TiERLS, BIAEROBEEEEEY 218F
TH 3.




ESICHAEROBENEEICOTRHRL EBMIKICOIGETWIHBRICH, ZOHT
Elo e BUENKREL BDMOEE DEEID EMENCRUCBEREZS ORREMENE
T3, CORRZHLSHICEF, EHEPRAOERY NZERBATITOANEZ
ZEOE RS EVWWERIBONZZENMTSTTWS,
Maple®LUDecomposition ¥ > R&E Z DL SRTHICEET % &, BTl
{(permutation matrix)P [FBAITH TIEAR< B3, PA=LUERD I EITER.

V%%%Ki%ﬁﬁﬁﬁﬁ@%@dﬁ&,ﬁﬁx-ﬁ{%
V125

[T &St AER%E
5x+y+z+u -6
x+3y+z+u 2

X—2y—9z+u Tl -7
x+3y—-2z+5u 3

BRmicEg< &
~6— (x+y+z)
yE——p

[ &%, EWYICHEENKO,Y0,20,u0)E & h, TRIOABRRICRAT 2L, BSNH
ATyl zTul)iE&DERIEVMEE R D, ThERDERT Z &L > TERNIES
N3, IhE¥IEJacob)EEFY, RETIIONAERNFETAERIC 5NRT
REWECEICHATES., Z<OREOMBETRZDRRNEDI>TWVWS,

[ Gauss-Seideli&idJacobiEDEERE TH 5. nEEHDBROMEIESIBIC—EILR
DRDEICANEZZDTIIEHL, BoNBEIBRRBELLBRELTE>TVL,

ZhickD, IWEARXZ. MUTFIEPILEOI—RERLUE, x1[0OESIEELHK
[C#aZ 2121 T, Gauss-SeidelifE& %45,

> AA:=Matrix([[5,1,1,11,[1,3,1,11,[1,-2,-9,11,[1,3,-2,5]]1):

for iter

end do:
end do:

1[-
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3,[-
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9,[-

10, [ -
11, [-
12,[ -
13,[ -
14, [ -
15, [ -
16, [ -
17, [ -
18, [ -
19,[-
20, [-

v
x+4y-3z=1

-6y+4z=1
-5/3z=1/3

b:=Vector([-6,2,-7,3]):

n:=4;
x0:=[0,0,0,0]:
x1:=[0,0,0,0]:

from 1 to 20 do

for i from 1 to n do
x1[i]:=b[i];
for j from 1 to n do
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];

x0:=evalf (x1);
print (iter,x0);

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
1.589405322, 0.8077973477, 0.5061160189, 0.6804222770
1.598867129, 0.8009556753, 0.4972691400, 0.6356490634
1.586774776, 0.8219829753, 0.4927633981, 0.6381076766
1.590570810, 0.8186345670, 0.4897074389, 0.6212705292
1.585922507, 0.8265309473, 0.4881589539, 0.6228163974 ]
1.587501260, 0.8249823853, 0.4870924439, 0.6165295146 ]
1.585720869, 0.8279597673, 0.4865626093, 0.6173477984 ]
1.586374035, 0.8272701537, 04861897104, 0.6149933572]
1.585690644, 0.8283969890, 0.4860087794, 0.6153885990 ]
1.585958873, 0.8280977553, 0.4858782197, 0.6145034472 ]
1.585695884, 0.8285257353, 0.4858165626, 0.6146844092 ]

]

]

]

]

]

]
]
]
]
]
]
]
]

1.585805341, 0.8283983040, 0.4857707838, 0.6143503606
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

1 BERAETRERD &,
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2 ROTHIAZ LUNEYE &£,

> Matrix([[1,4,3]1,[1,-2,1],[2,-2,-1]1]);
1 4 3
1 -2 1 (5.1)
2 -2 -1

:3 Jacobi3ED 7075 L%ESBB L TGauss-SeidellZD 7045 L%&fEn., Jacobiik
EUNRMEE AR K,

4 ROBEUSEROBERDE. 272U, pvOtRENREE B,
> with(LinearAlgebra):

A:=Matrix([[3,2,2,1],[3,2,3,1]1,[1,-2,-3,1],[5,3,-2,511):
X:=Vector([w,x,y,2z]):
b:=Vector([-6,2,-9,2]):
A.X=b;

3w+2x+2y+=z -6

3w+2x+3y+=z 2

= (5.2)
w—2x—3py+z -9
SwH+3x—2y+5z 2

5 pivotiBEE BB LUSRD TO S LA KT &, LOMEERS, ZoL U
FBLOL bR MLEKRSD K.




