0000000 o000)

goooobodoobobbuodogoobood

20/10/06

1 0000

gogogobobboobbbbtbodooooooobbbobbbooooouoouoa
gbbogbogbogbuogbogbuogbuoobooboooobbobobo
gogooobbobobobbbotodoooooooobboobbobobbboboboood
gggobbobobbotboooobuooooooobbbobbboouooooon
gbobodbbbboobooobuoobbuooboboboooboouoboba
gogbbobuooobbboooobon

gbogbgbooboobooboobuooboobobooboobobobobo
gbuodgbobooboobuogboboboboobugbooboboobuodobg
gboboouoboobobobobobuobobobobboboboooobobo
00000000000 Jacobi(DODD)DOOO0O0OOODDOO Gauss-Seidel(O
O0-0000)0000000

000000000000000000000000O000 (D0O0O0)ooo
gboooboobobobobbOoboo0obOodn NumRecipeO O OO

2 OJoooboooooooooboobd

Ooooobobo0oOoooooo0oooDoOoo0obOooonDADOOOz0O0
oooooobysoobobooboobogn

Az = b (1)
A Ar = A%
r = A7

ggobbbbboouooooobbbbbooooooobbobobbougao
goobobbobboooooobobbobbodooooobooboboooooon
gogobbbbbobouoooooobbbbbouooooobbbboboougo
ggbobuog200000004an



0000 (Backward substitution) 000 0000000000000 00OO0O

r+y—2z = —4
—3y+3z = 9
—z = =2 (2)

goubboooobb 22—y —-oc00000oboobbboooboboboo
gobobbooogooobboooouobobbboooooobbouoaao
O000000000000000 (Gaussian elimination) 000000000
L(lower triangular matrix) 0 0 O 0 0 0O U(upper triangular matrix) 00 0 0O O
good

A=LU (3)

0 LUOD (LU decomposition) 0000000000000 0000O00O0O0O
gogboobooogd

r+y—2z = —4
rT—2y+z = D
2 —2y—z = 2 (4)

0000000000000 0000000vUoooooO (2ooooooo
gboboobgoob Lgog

goon

3 MapleO OO LUDO[O

0000 (coefficient matrix) 0000 (b)00000000000000

> A:=Matrix([[1,1,-2],[1,-2,1],[2,-2,-1]]):
X:=Vector([x,y,z]):

#X:=Vector([1,-1,2]);

b:=Vector([-4,5,2]):



A.X=b;
rT+y—2z —4
rT—2y+z | = 5)
20— 2y — =z 2
Oo000oboOooooa
> with(LinearAlgebra):
MatrixInverse(A);
4/3 5/3 —1
1 1 -1
2/3 4/3 -1

O00O0OMapleDDDO0O0OOODDODOOOOODDOOLUDecomposition [ 0 O
0000000000000000000000000 000000 (augmented
matrix) DO O<Alb>0 0000000000

> P,L,U:=LUDecomposition(<A|b>):

1 00 1 0 0 1 1 -2 -4
p,L,U=1]010}|,{1 1 0,0 -3 3 9
001 2 4/3 1 0o 0 -1 =2

gogbbbuooobobbooooboboboooobboooogd

> LUDecomposition(<A|b>,output="R’);

1 00 1
010 -1
001 2



4 MapleU DD LUDODOOOOOO

rvoboooboooooogoboooboooooboobooboooboooooboboo

0000 LUOO000o0oO (Doooooo)ooooooooooooOoooo
gogobobooogooo

> with(LinearAlgebra):
A:=Matrix(3,3,A4);

oooooobboobo Looobobooooo

> L:=Matrix([[1,0,0],[a,1,0],[b,c,1]11);

1 00
L:=1a 10

b ¢ 1

oboooooooooo T2, T1 0O

> Ti1:=Matrix([[1,0,0],[-a,1,0],[-b,0,1]1]1);

1 0 0
T1 = —a 1 0
-b 0 1

> T2:=Matrix([[1,0,0],[0,1,0],[0,-c,11]);

1 0 O
T2 0O 1 0
0 —c 1
0o0o0ooooo
> L.T2.T1;



1 00
010
0 01

00000000000 AODOOOO AODODOOOOOOOO
> L.T2.T1.A;
AA(1,1) AA(L,

1
AA(2,1) AA(2,2) AA(2,3)
AA(3,1) AA(3,2) AA(3,3)

gboboooobr2.mi. A0 UDOO0ODOOOO0OOO0000bOO0b00bO00O0
I O o O

gboooboobooboon

> AO:=Matrix([[1,1,-2],[1,-2,1],[2,-2,-1]]):
b0:=Vector([-4,5,2]):
A:=Matrix (AO):
B:=Vector (b0):
n:=3:
L:=Matrix(array(l..n,1..n,identity)):
for i from 1 to n do
T[i] :=Matrix(array(l..n,1..n,identity)):
for j from i+l to n do
am:=A[j,i]/A[i,i];
T[il[j,i]:=-am;
L[j,i] :=am;
for k from 1 to n do
Alj,k]:=A[j,k]-am*A[i,k];

end do;
B[jl:=B[j]l-B[i]*am;
end do;
end do:
> T[1];
1 00
-1 1 0
-2 01




> T[2];

1 0 0
0 1 0
0 —4/3 1
> U:=T[2].T[1].AO;
1 1 =2
U .= 0 -3 3
0 0 -1
> L.U;
1 1 -2
1 -2 1
2 -2 -1
> L;A;
(6)
> B;
—4
9
—2



5 oo

gboooboobobobobobooooboboboboboooobobog
gooooo000o00oooUooUo0doo00o0oUoUUooOooDOoOD (booo
00000)000000000000000DO0O00O0O0DOO0D0OODOOOD
000000000 ((pivet, 0000000000 DOCODOOO0OOODODO)0O0OO
gbooboobobboboobooboobooboboboboobg

goggobbboobbboodggobbbobbbooobbbbobbbodugdg
gbooobooobooboobbuooboobobooboboobooboon
gbooooobooboobboobuoobbobbooboobooobbooon
gboobgobobboboboboobooboobooboon

Maple O LUDecomposition O DO OOODOOOODOOOODOOOOOOO
O (permutation matrix) PO OO 000000000 PA=LUODOOOOOOOO

6 UUO0OUooooooon

gobbobuogogboo

Sxr+ y+ z+ u = —6
r+3y+ 24+ u = 2
r—2y—924+ u = -7
r+3y—224+5u = 3
goooood
r = (—=6—( y+ z+ u)/5 (7)

u =

0000000000 (x0,y0,20,u0) 0000000000000 O0OOOOOO
000 xlylzlul)DOODODOOOOOOOOODODDOOOOOOODOODOOOO
0000000000000 (Jacobi) DD ODOODOODODODOOOODODOOO
gboobbobboboboobogbobooboobooboobooboon
gogno

Gauss-Seidel O 0 JacobiO OO D OODOODOnOODOODOOOOODOODODO
gbobobooooooooooboooboboboboboboboboo



gobbboOobooooobooobobobooobooboobboobDobooOD=Lil
O00000D00D0O00D000 Gauss-SeidelOO OO0

OO0 1: Jacobil

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
x1[i]:=x1[i]-AA[i,j]*x0[j];
end do:
x1[1i] :=x1[i]+AA[i,i]*x0[i];
x1[i]:=x1[i]/AA[i,i];
end do:
x0:=evalf(x1); #x00 x1 0 00O0OOO
print(iter,x0);

end do:
n:=4
1, [-1.200000000, 0.6666666667, 0.7777777778, 0.6000000000]
2, [-1.608888889, 0.6074074073, 0.5629629630, 0.7511111112]
3, [-1.584296296, 0.7649382717, 0.5474897119, 0.7825185186]
4, [-1.618989300, 0.7514293553, 0.5187050756, 0.6768921810]
5, [-1.589405322, 0.8077973477, 0.5061160189, 0.6804222770]
6, [-1.598867129, 0.8009556753, 0.4972691400, 0.6356490634]
7, [-1.586774776, 0.8219829753, 0.4927633981, 0.6381076766]
8, [-1.590570810, 0.8186345670, 0.4897074389, 0.6212705292]
9, [-1.585922507, 0.8265309473, 0.4881589539, 0.6228163974]
10, [-1.587501260, 0.8249823853, 0.4870924439, 0.6165295146]
11, [-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]
18, [-1.585748324, 0.8285078890, 0.4857337457, 0.6143038680]
19, [-1.585709101, 0.8285702367, 0.4857266407, 0.6143384296]
20, [-1.585727061, 0.8285480103, 0.4857209840, 0.6142903344]

HEN

1. 0ooooooooooon
r+4y—32z = 1



—6y+4z = 1

~-5/3z = 1/3 (8)
2. 0000AO0LUDDOOOO

1 4 3

1 -2 1 (9)

2 -2 —1

3. JacobiOOOOOOOODOOOO Gauss-Seidel DO D OOOOOOOOJacobi
O00ooOoooog

4. 0D00bD00bOo0oobOOoobOobDbOObDpivet OO0 OO0OOO

|
‘ with(LinearAlgebra):

‘ A:=Matrix([[3,2,2,1],[3,2,3,1],[1,-2,-3,1]1,[5,3,-2,5]1):
‘ X:=Vector([w,x,y,z]):

| b:=Vector([-6,2,-9,2]):

A.X=Db;

[ SwH+2x+2y+ 2 ] [ 6 ]
3w+2x+3y+=2 2
w—2r—3y+z | | -9

| Sw+3r—2y+52 | 2

5. pivot DOO0ODOOLUDOODOODOOODOOOOOODOOODOOODOD
L,U00000O L~'p000000000



