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http://en.wikipedia.org/wiki/LU decomposition [L D Ul=Iu(A) LU 7o
(X

http://en.wikipedia.org/wiki/Gauss- B=rref(A) YI'7'n no'w
Jordan_elimination w2

GAUSS

http://en.wikipedia.org/wiki/Jacobi method function [x,J,c] = now
jacobi (A,b,n, z) MoK | (2

if nargin <=3, v

z=0*b; end JACOBI

end

if nargin <=2,

D = diag(diag(d));
J = D\(D - A);

n=20;

c = D\b;
X=Z;
for k = 1:n
x = J*X + cC;
end
: a).-e). onpn .1 07202 nman nirYa NNeY
.1 a7
Type | Type Il nnyn
a). Ax=b, Ax=b, det (A) =0
b=[1;2;3] b=10;1;2] Type | x=[0.1+t; -2*%t;
A=[10 11 A=[10 11 ]
12; 12; Type Il x=[-1.1+t; 1-
20 21 20 21 2%t; t]
22; 22;
30 31 30 31
32] 32]
b). Ax=b, Ax=Db, Type | det (A)=0
b=[1;2;3] b=[1;2;3] x=[-0.33+t;
A=[1 2 3; A=[1 2 3; 0.67=-2*t; t]
4 5 6; 45 6; Type |l
7 8 9] 7 8 8.8] cond (A)=522.4833
c). Ax=b, Ax=Db, det (A) =0
b=[5;3;7;3] b=1[5;3;7;3] Type |
A=[1 2 -1 3; A=[1 2 -1 3; cond (A)=4.7022e+016
12 -2 2; 1 2 =2 2; x=[1+t; 1-2*t; 1;
1 2 0 4; 12 0 4; 1+t]
002 1] 002 1.1] Type II
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cond (A)=6.5834e+016

d. 3x+2y=0 3x+2y=0 Type | cond(Rn)=
6.001x +4y =1 6.0001x + 4y =1 3.2506e+004
Typell cond ()=
3.2501e+005

e). 10°-100)x + 2y = 10N100)x +2y =0 Typel| cond(a)=2

0 x + 10M100)y = 1 Typell cond(a)=1
x+ 10M-100)y = 1
f). 7x+10y=1 7x + 10y = 1.01 cond (A)=222.9955
Sx+7y=0.7 Sx + 7y =0.69 Typel  x=0,y=0.1
Type Il x=-0.17,
y=0.22
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cond( d(l))<cond(d(Il)), cond(a(l))=cond(a(ll) ) = inf: naiwn

cond(e(l))~cond(e(ll)),
Dmoon 97 NXIwN? M x?-f,c,a oM

NiXun v ninan .2

7712 '97 DNIR 11071 norm(A,inf)-1 norm(A,1) ,norm(A) nman xixn? w' .1 07202 niima nixnon? (X
pnIX 171071 cond(A,inf) -1 cond(A), cond(A,1) 'xann Moon Xi¥xn7 w' .1 7202 nMa nixon? L(a

7712 '9Y
?nnponn jnnn .(a
D'NIN DA T'AN A 7221017181 NTMUVNO NXMVN N1IYN
cond(A) < cond(A4,]), cond(A) < cond(A,»)
shiallh]

Definition: A function || X || ‘R" —> R+ is called a vector norm and V' = (R" ,||x || ) is called a vector space if
(1) || v][= 0] forall v with ||[v|| = 0 if and only if v = 0;

@ llavll =lallv];

@) v +va [l < v+l |-

Here, (1) is a positivity condition; (2) says that the norm is homogeneous of degree 1; and (3) is the
triangle inequality. Both candidates for vector norms have these properties.

If you have a vector norm |[v|[in ' = (R",||x || ), there is an associated matrix norm on n by n matrices M defined by

_ | My |
| M || = sup
wizo [Vl
for all nonzero vectors v. Because of positivity and homogeneity, this is equivalent to the least upper bound of

IM||= sup{||Mv]:||v]=1]

In particular, the 2-norm of matrix (norm(M) in MATLAB) is equal to its spectral radius:

IMIl,=p, pi= maxy2,MM")

where all A4 ; (MM T) are the eigenvalues of matrix MM " and M7 is conjugate to M.
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i+j-1

hilb(4) MATLABa a1z

1.0000 0.5000 0.3333 0.2500
0.5000 0.3333 0.2500 0.2000
0.3333 0.2500 0.2000 0.1667
0.2500 0.2000 0.1667 0.1429

T nx¥Mon Yy apon DN LU pre awn (X
[L U ]=lu(hilb(4))
cond(L)
cond(U)
L=

1.0000 0 0 0

0.5000 1.0000 1.0000 0
0.3333 1.0000 0 0
0.2500 0.9000 -0.6000 1.0000

U=

1.0000 0.5000 0.3333 0.2500
0 0.0833 0.0889 0.0833
0 0 -0.0056 -0.0083
0 0 0 0.0004

ans =

4.6370

ans =
6.3679e+003
NU'YA YNNYUN7 TWOKR |27 Nfar'n nTami nfonto nxunn XN hilb(n) nx¥munw 7722
: LU nipna ( A=LL") Cholesky
R=chol(hilb(4))
R™*R-hilb(4)
cond(R)
R =

1.0000 0.5000 0.3333 0.2500



0 0.2887 0.2887 0.2598
0 0 0.0745 0.1118
0 0 0 0.0189

ans =
0 0 0 O
0 0 0 O
0 0 0 O
0 0 0 O
ans =
124.5542
ININD "NI' DN KIN 'KINN 190NY 17 D'Y
(CHOLESKY %w) .onmn7x nx own .(Q
1NYY 0'011 NO'VINA NNIO 4 '97 2w awn .(a
A=hilb(4);
B=chop(hilb(4),4);
norm(A-B)
ans =
6.5657e-005

norm(inv(A)-inv(B))
ans =
2.8628e+003
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Ai*:(R gj, S=(D-CA'B)",

O=-A"BS, R=-SCA"',P=A"-4A"'BR=A4"-0BA™
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