9.1 % <a)-ib» v characteristic polynomial yaz eigenpairs
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NINNATAY A WRIIINT eigenpairs pas A~ Ao
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a) A= {0 1 (b A =
1 0
(a M o= | a9
D A
Py(X) = | A~ A | = - 1
1L =»
Characteristic  Polynomial @a
p.(n =" -3
P =% - 1:=0
Eigenroots #as A fa » = 1, -1
FmTn » = 1
Av = 1y
Av ~ v = O
IA = v = @
-1 jv=10 —m=> -V 4y
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FMTY N = -1

Av = -1v
Avt 1lv=0
thHhv=0
|
v = 0 -—= I
0 v, v, =
v, = -V,
-1
v o= 1

v
Asliu eigenpairs gas A @a (1, Cl 11°) waz (-1, [1 -11)

eigenpairs zas A™' Aa <1, Cl 11’5 uay -1, Cl -11"

91 (M P, = A - Xl = 4-x 5
| |
(4w (2 - M - 15
8 - 6Xt - 15
)2 - 6)(" 7

il

Characteristic Polynomial da

Py = 2T 4 BX T
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P =2 _ex-7=0

Eigenroots a4 A fa X = 7, -1
M0 x = 7
(A -T7I)y = 0
[ |
-3 5 \Y 0
& - 01 ---> -3vy =15y, = @
vi = by, /3
v- 5
3
1 1
iy » = -1
Av = -1y
Av t 1y = 0
(At Dhy =0
5 5 fv=io0 TTTY BV, b By, =9
3 3 0 v, t 3v, =9
vV, = -y
1 e
v = 1
-1
. v .‘
AdUU eigenpairs a4 A fAa (7, L-5 31") WAz (-1, C |

eigenpairs may A-’ an (1/7, (5
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9.2 #7350 A U (a)-(b) Tav®a 9.1 INWLUESNT V 49110

R\ diag(x , »,» 19 V uumla 4asadasInaudn

-1

V AV

diagix , X))

2

92 (ay V = v, v,1 = 1 1
1 -1
r b
v o- [1/¢-1-11] -1 -1 | = - -1 -1
-1 1 -1 1
= | 12 1/2
172 -1/2
viiav=s | 1/2 1/2 o 1 1 1
172 -1/2 1 o 1 -1
1/2 1/2 1 1 ] 1 O = diag(1, -1)
-1/2 172 1 -1 0 -1
9.2 (by V= v, v, 1= |5 1
3 -1
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9.3
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Vo= [1/(-5-3)1] -1 -3
-1 5
= | 1/8 1/8
3/8 -5/8
vV AV= | /8 1/8 4
3/8
-5/8 11 3
= 7/8 7/8 5
-3/8  5/8 3
| I
= diag(7, -1)

al ‘ ] y
dwfuinaind & wazdrianIudu x, tula

|
{ary-(cy anldy

(3) 3911 X

(b) I X,s X,5 X

X

b7}
ev Xg» X, 00804

X, gty

a?

(1§§ﬁ1§1u¥u A h

- L7
(c) awmr x,, %,, X, X, Ianly

= (1/-8)] -1
-3
5 5 1
2 3 -1
1 = .7 ()
-1 0 -1
.

Scded Power method
Inverse Power Method

“v .
3.3 uasEg 9.4 394N

Shifted Inverse method uas9¥

shifted scalar s ('lj’ﬁmd-m%u (A« s
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BEgenpairs: © 2, 1 {3,007, | -2 11

9.3¢a) Scaled Pover Method: AX, = Big X Xx,,

k = 0: Ax, - 4 -2 11 = 6§ | = (-8)| -6/8
-3 5 -1 -8 1
] L
1
X, = L-0.75 1
k = i: Ax1=| 4 -2 -0.075 1 = | -5
-3 b5 1 7.25
1
=7.25 L -0.6896551 |
, |
X, = |-0.8896551
1
k = 22 Ax = 4 -2 -0.684986551| = |-4.7586204
-3 5 1 7.06B89653
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= 7.0669653 -0.6731707
1

. -
X, = |-0.6731707
1
[ B
k =3: Ax, = | 4 -2 |[-D.B731707| = |-4.6926828
-3 5[] 1 7.0195121

= 7.0195121 0. 668517

9.3 Inverse Power Method

A= 5/14 17
3/14 217
I |
x, = a -11
k=02 A 'x, _ | 5/14 1/7 1] =| 3/14
3714 277 || 1 -1/14
; -
= (3/14) 1| = w3/ 4)[ 1
-1/3 -0.3333333

136 OR 205 (H)



- = | 13742
3/14 27 || -1/3 5/42
k = 1 A 'x, 5/14 17 JL 1 !
= (13/42)| 1 = (13/42) |1
5/13 0. 3846153
k=2 a7%x, . | 5/14 17 1 = | 75/182
3/14  2/7 |] 5/13 59/182
= (75/182) 1 = (75/182) |1
58/75 0. 7866666
k =3 A'x,_ | 5714 17 1 = | 493/1050
3/14  2/7 || 59/75 461/1050
= (493/1050) 1 = (493/1050) |1
461/493 0.9350912

9.3(c) Shifted Power Method: #1 (A - sI)”, § = 3

(A-31) = 1 -2
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1

(A =31) = | -1/72 7-p@2
-3/4  -1/4

k=0:(A-3D "x, = | -1/2 -1/2 1| = 0
-3/4  -1/4 || -1 -1/2
= (-1/2) o
1 '
k=1 (A =3D7 % = |-172 -1/2 o] =] -1s2
-3/4  ~ua V1| | -1/a
= (-1/2)] 1
1/2
k=2 (A-3D77x, = | -172  -1/2 1 | =1 -6/8
-3/4  -1/4 || 1/2 -7/8
= (-=7/8)| 8/7 | = (-7/8)| 0.8571428
1 1
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6/7

1
k=3 (A-3D7x, = |-172 -172 6/7 = | -267
-3/4  -1/4 1 -25/
= (-26/28) 1 = (-26/28) |1
25/28 0.96 15384
9.4
A = 4 5 » X, = 2 , 8 = 3
32 1
Eigenpairs: [ -1, 1 (1,07, |5 ][]
-1 3
9.47(a) Scaled Power Method: Ax_= Big X, x_,,
k = 0: Ax, = 4 5 e | =] 18] = 13 1
3 2 1 8 B/13

X, = |L

0.6153846
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k= 1: Ax
XZ
k = 2: Ax,
X:‘)
k = 3: Ax

1 5 1 . 09230

3 2 0. 6153846 23692
I

0.597826

7.076923 1 1

0.597826
4 5
3 2 0.597826 1 6.98913 4. 195652
6.98913( 1
0.6800311
1
0. 600311

4 S I 1 m 7. 001555
3 2 0.600311 | pm 4.200622
L |
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= 7.001555

0. 59995
g.4(b) I nverse Power Method
—1
At e | -2 57
34T -7
x, = (2 11
k=0 A 'x, _ | -2/7 57 2 | = | /7
3/T  ~417 1 2/7
= (27 | 172
1
k = 1: A%, _ | -2/7 577 172 ] = | 8/14
3/7 -4/7 1 J -5/14
- @/ 1 =L
-5/8 -0. 625
1 1
k=2t A'x, _ | -2/7 8T 1 = | -41/568
3/7 -4/7 || -5/8 44756
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= (44/56)]-41/44 | = (44/56)|-0.9318181
1 1

I |

'

k=3 A x, | -2/7 5/7 =
3T =477 1 -2991308
-41/44 = 302/308 1
= (302/308) 1 = (302/3081] 1
~-299/302 -0.3900662

9.4¢c) Shifted Power Method: #1 (A - sI) ~, S = 3
(A - 3D = 1
3
(A - 307 = | 1/16 qe
3/16 -1/16
2 =
3/16 -1/16 1 5/16
k=0 (A=-3D"x, = 1|1/16 5/16 =27/18
= (7l 1 | o= (Te| 1
5/7 0.7142857
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1 = 2/7

3/186  -1116 5IT 1T
k=1: (A=-3D"x, = L1/16 5/181
1/2
= cunl o
k=2 (A-3D7'x,= | 1/16 5/26 || 1 [ =] 7/32
3/16 -1/16 || 1/2 5/32
= (7/32) 1 (77321 1
5/7 | = 0.7142857
k =3 (A-3D "x, = | 1/16 5/16 1 | =] e
3/16 -1/16 || 5/7 /7
J
=Ly
1/2
' s . 4
9.5 quRAIN(AB)” = BA 1A
A=1]1 2w B=]|5 6 7
34 8 9 0
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2 4 8 9 0 47 54 21
21 47
(AB:? = 24 34
o
5 B 21 47
B’A” = |6 9 1 3 24 54
7 0 2 4 7 21
- .
'AB), — B’A’

9.6 dmiu x = [1 -1 3’ gaz y =02 3 -11' 34M1 cos (X, ¥)

2
X’y =1 -1 1] 3 =2-3-1=-2
-1
X = (3)(1/2J - (x,x)(2/2)
H y ll _ (14)(1/2) - ‘(y,y)(llzl
cos/i(x,y) = x’y / (|} x ll y ”)
= (=270 TP (1 R
= ~2/0an M
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-y o 4 .
9.7 %u (a)-(b) 391¢navenial tWaw rotation matrix U WA

diagond matrix D = diag(» ,2) T4 UAU = D

(a) A = 2 1 (by B = -23 38

1 2 38 -2

. 4 v o
9.7(a) nnnﬁm?an‘ln‘%’ugﬁu ROTATE 1uateuuan a (unn 9 lewasan

N= 2

A(l,J) BY COLUMN: 2.0000000 1.0000000  1.0000000
2.0000000

NUMDEC = 7 ,MXT = 10

ABSTOL = .0000001

K 11 JJ A(11,J37) AMAXOD
1 1 2 1.0000000  1.0000000

A(1,J) BY OCLUW 3. 0000000 , 0000000 . 00006000
. 9999999

U(l,J) BY COLUWN: . 7071068 .7071068  -,7071068
. 7071068

kK I JJ AT, Jd) AMAXOD

2 12 . 0000000 . 0000000

A(1,J) BY COCLUW 3.0000000 . 0000000 . 0000000
. 9999999

U(I,J) BY COLUMWN: .7071068 .7071068  -.7071068
7071068

NO O ROTATIONS PERFCRMED = 2

EIGEN VALUE  3.0000000
EFGEN VECTCR  .7071068 .7071068

EI GEN VALUE 9999999
EIGEN VECTOR -.7071068 7071068
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@ d L 4 vv
8.7(b) aqnnwss?an1ﬁiugﬁu ROTATE THAYAKUIN & (UNR 9) 1AHARL

N= 2

A(1,7) BY COLUWN -23.0000000 36.0000000 36.0000000
-2.0000000

NUMDEC = 7 ,MAXIT = 10

ABSTOL = .0000001

K Il JJ A(11,JJ) AMAXOD
1 1 2 36.0000000 36.0000000

A(I,J) BY COLUMW. -50.0000000 . 0000000 . 0000000
25.0000000
U(I,J) BY COLUWN: .8000000  -,6000000 . 6000000
. 8000000
K1l JJ A(I1,d3d) AMAXOD
21 2 .0000000 . 0000000
A(I,J) BY OCLUW -50.0000000 . 0000000 . 0000000
25.0000000
u(1 ,J) BY COLUW .8000000 -.6000000 . 6600000
. 8000000

NO C ROTATIONS PERFCRVED = 2

EIGEN VALUE -50.0000000
EIGEN VECTOR: 8000000  -,6000000

BCGN VALLE 25.0000000
EIGEN VECTCR »6000000 . 8000000
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i -1 2
“ o £ . . R
9.8 #muLueint A = | -1 1 0 | 39n1 2 iterations nay
2 0 2
o< ]
IHAIENTAY

o v o M
awnnwit?anﬁﬁiugﬁu ROTATE Tuntaeudn A (unn 9) TaWaRIY

N= 3
A(1,J) BY COLUW: 1.0000000  -1.0000000 2.0000000
-1..0000000 1.0000000 . 0000000
2.0000000 . 0000000 2.0000000
NUMDEC = 7 ,MXT = 10
ABSTOL = .0000001
K1l JJ Al d) AMAXOD

1 1 3 2.0000000 2.0000000

A1,J) BY COLUW:  -,5615529 -.7882054  , 0000000
-.7882054 1.0000000 -.6154122

. 0000000 -,6154122 3.5615530

u(1,J) BY COLUW: . 7882054 0000000 -.6154122
.0000000 1. 0000000 . 0000000

.6154122 .0000000 . 7882054
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K1l JJ A(T1,dJ) AVAXCD

21 2 -,7882054 . 7882054
A{1,J) BY COLUW -.8902266 . 0000000 ~-,2368535
. 0000000 1. 3286740 ~. 5680076

-.2368535 -.5680076  3.5615530

u{I,J) BY COLUMN: 274907 3848696 . 5680076
-.3033563 . 9229710 .2368535

.6154122 .0000000 . 7882054

K1l Jd A(11,J7) AVAXQD

3 2 3 ~-.5680076 .5680076

A(1,J) BY COLUWN -, 8902266  -.0552230 -.2303258
~-.0552230 1. 1924880 . 0000000
-.2303258 . 0000000 3.6977390

U(1,3) BY COLUMN: .7274907 .3848696  -.5680076
-.1515110 .a975340 . 4140979
6691799  -.2151930 .7112597

KIl JJ A(L1,3J0) AVAXCD
4 1 3 ~-.2303258 .2303258

A{1,J) RY COLUMN: -.9017605 -.0551539 0000000
-.0551539 1.1924880 .0027619

, 0000000 .0027619  3.7092720

U{1,J) BY COLUW: . 7600484 . 3736254 ~-.5317241
-. 1515110 .a975340 . 4140979
.6319579 -.2341724 .7387776
KIl JJ A(IT,JJ) AVAXCD
51 2 -.0551539 .0551539
A(1,J) BY COLUW> -.9032120 . 0000000 . 0000727
. 0000000 1. 1939400 .0027609

-0000727 . 0027609 3.7092720

U(I,J) BY COLUMN: .7557993 ,3971089 -.5206457
-.1714543 .8B73938 .4279434

.6319579 -,2341724 .7387776
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K11 JJ AL, JJ) AMAXOD
6 2 3 .0027609 .0027609
A(l,J) BY COLUMW.  -,9032120 ~-.0000001
-.0000001  1.1939370
.0000727 , 0000000
uir,J) BY COLUMN: . 715657993 . 3971089
-.1721479 .BB76504
,6317694 -,2331982
KIl JJ AL, JJ) AMAXOD
7 1 3 .0000727 .0000727
A(l,J) BY COLUW: -.9032120 -.0000001
-.0000001 1. 1939370
. 0000000 ., 0000000
U(r,J) BY COLUWN. L7557893 . 39TLIOR,
-. 1721479 .8876504
.B317813  -,2331920
K1l JJ A(lT,3d) ) AMAXOD
8 1 2 -.0000001 .0000001
A(1,J) BY CCLUW -.9032120 , 0000000
. 0000000 1. 1939370
. 0000000 , 0000000
uir,J) BY COLUMN: . 7557893 .3971125
-, 1721479 .8876504
.6317813 -.2331920
NO C ROTATIONS PERFCRMED = 8
EIGEN VALUE -.9032120
El GEN VECTOR: .7557893 .3971125 -
El GEN VALUE 1.1939370
ElGEN VECTOR: ~,1721479 8876504
El GEN VALUE 3.7092750
El GEN VECTOR: .6317813 -.2331920
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. 0000727
. 0000000

3.7092750

-.5206457
.4271323

. 7392469

. 0000000
. 0000000

3.7092750

-.5206574
4271323

. 7392387

. 0000000
» 0000000

3.7092750

-.5206574
.4271323

. 7392387

. 5206574

4271323

. 7392387
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