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M=Evect's Evect
M=
1.0000 0.8165 -0.0000
0.8165 1.0000 0.3333
-0.0000 0.3333 1.0000

(b) determinant = prod(diag(Evalue)),
determinant2 = det(4)

determinant =
-240.0000

determinant?2 =
-240

(c) theTrace = trace(A), theTrace2 = sum(diag(Evalue))

theTrace =
8
theTrace2 =
8.0000
A
[ X, D] =ei g( A) cdf 2r df D
2% 2
[ Y, E] =cdf 2r df ( X, D) D E Y
[ ] 8.2
A
010
A= (—1 0 0)
0 0 3
[ X, D] =ei g(A)
X =
0.7071 0.7071 ]
0+ 0.7071i 0 -0.70714i (]
] 0 1.0000
D=
0 + 1.0000i 0 0
0 0 - 1.0000i 0

0 0 3.0000
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X D [ Y, E] =cdf 2r df ( X, D)
Y =
0.7071 0 0
0 0.7071 0
0 0 1.0000
E =
0 1 0
-1 0 0
0 0 3
E A
|
det(Il A)=0 I poly
111 roots ei g
Ax=l Bx B nx n I
X
B Qz
pol yei g
ei g( A, B) A B
[ X, D] =ei g(A, B) D X
X AX=BXD
[ X v] = k (Adtl Al At .+l “A)X=0
pol yei g( A0, A1, ..., Y nk nx nk
AK) X A=A A= |
cond(X)=|IX{[ X | X
A
] 8.3

375 05 -0375 0495 -1.37
025 25 0375 -0495 —0.63
A=]125 05 2875 0495 -2.12
025 —-05 -0.625 2505 037
025 —-05 -0.625 0495 238

[ XX, DD] =ei g(A)
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-0.0000 0.0000 - 0.44721 0.0000 + 0.4472i -0.4472 0.4472
0.5000 -0.0000 + 0.4472i -0.0000 - 0.4472i -0.4472 -0.4472
0.5000 0.0000 - 0.4472i 0.0000 + 0.4472i -0.4472 0.4472

-0.5000 0.0000 - 0.44724 0.0000 + 0.4472i -0.4472 -0.4472

-0.5000 0.0000 - 0.44721 0.0000 + 0.4472i -0.4472 0.4472

2 3
DD =
4.0000 0 0 0 0
0 3.0000 + 0.0000i 0 0 0
0 0 3.0000 - 0.0000i 0 0
0 0 0 2.0000 0
0 0 0 0 2.0100
2 201 3 3 4
badMat ri x=cond( XX)
badMatrix =
5.0156e+07
8.2 ni ceMat ri x=cond( X)
niceMatrix =
1.0000
8.2 QR Qz
H (Hessenberg)
MATLAB
hess(A) A
[ P, H =hess(A) P H A=PHP" PP=I
MATLAB QR
ei g 8.4
QR QR mx n A
=R
Q mx m R mx n A
qr Q R 7.7
QR
[Q Rl =qr (A mx m Q mx n
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A0 = hess(A); [QO,RO] = qr(A0); A1 = ROx*QO

Al =
1.7992 26.8770 -12.6126
2.3625 4.5085 -0.1434
0 4.9518 1.6923

2 [QL Rl=qgr(Al) A2=R1xQl

MATLAB 5
R A=0QR
[Q R Pl =ar(A) mx Q
mx n R P
AP=QR
[Q Rl =grinsert A j b
(QRj,Db) QR Q R QR
j=n+1 A
[QR = A QR Q R
grdelete(Q R, j) A OR
[QL, R1] = A+xy” QR 1 A
grupdate(Q R, x,y) QR
A Q QR
QR
1) A=A k=0
2) Ak Ak:QkRk
3) Ak+1:QkRk k=k+1
4) 2
QR
Ac A=A
A
QR MATLAB
] 8.4
QR 8.1 A
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A= ( 13 7 16)
3 3 10
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A2 =
17.6077  11.3432 5.0128
-15.35616 -13.6557 -5.8721
0 1.0748 4.0480

[Q9,R9] = qr(AS); A10 = R9*Q9

A10 =
10.1297 22.6238 15.3505
-0.0924 -6.1616 -5.8036
0 0.0562 4.0319

MATLAB
Qz
84 (074

T o
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U'AU=UAU=T
T

A T
A
2% 2
MATLAB schur
A schur (A)

schur (A)
[U, T] =schur (A) A
[V, S] =rsf2csf(U,T)
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Al A2 A3

2 1 21 01
a=(7 ) a=(5 ;) 2=(1 ,)

Schl = schur(A1), Sch2 = schur(a2)}, ..
[U,Sch3] = schur(A3)

Schl =
1 0
0 3
Sch2 =
2 1
0 2
U=
1 0
0 1
Sch3 =
0 1
-1 0
Sch3
[V, S] =rsf2csf (U, Sch3)
V =
0+ 0.70711 0.7071
-0.7071 O_- 0.70711
S =
0 + 1.0000i 0
0 0 - 1.00001i
i i
MATLAB SvD
svds ei gs

svd( A) A
[U, S, V] =svd(A)

wn

mx m nx n
u Vv S A mx n
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A=USV' U’ AV=S
[U,'S, V] =svd(A 0) “ " U n
S nx n
svds(A k, 0) k A k
5 0
gsvd(A) gsvd
MATLAB A pinv(A) SVD
7.1
S Az = maxs; = 51, [A™ |2 = (mins) ™' =571 cond(A)=s/s, S
(m>n)
[ 8.6
A B
1 1 1 -1 0
A= (1 2) B= (1 2 0)
1 3 1 30
@
[Ua,Sa,Va] = svd(A), [Ub,Sb,Vb] = svd(B)
Ua =
0.3231 -0.8538 0.4082
0.5475 -0.1832 -0.8165
0.7719 0.4873 0.4082
Sa =
4.0791 0
0 0.6005
0 0
Va =
0.4027 -0.9153
0.9153 0.4027
Ub =
-0.1641 0.9668 0.1961
0.5653 0.2551 -0.7845
0.8084 0.0178 0.5883
Sb =
3.9116 0 0
0 1.3036 0
0 0 0
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Vb =
0.3092 0.9510 0
0.9510 -0.3092 0
0 0 1.0000
A B
(b)
PseudoB=pi nv( B)
PseudoA =
1.3333 0.3333 -0.6667
-0.5000 0.0000 0.5000
PseudoB =
0.6923 0.2308 0.0769
-0.2692 0.0769 0.1923
0 0 0
(c) A B
normA = norm(A), normB = norm(B),
condA = cond(A), condB = cond(B)
normA =
4.0791
normB =
3.9116
condA =
6.7930
condB =
Inf

s/s

PseudoA=pi nv(A)
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