
9.1 ?U taJ-(b)  3~7  characteristic polynomial LIP:  eigenpairs

1 3 0

;,m = -A  1

1 -A

Characteristic Polynomial a”a

P,(X)  = x2 - 3

P,(X)  = A2 - 1 = 0

Eigenroots 884  A a”il x = 1 , -1

h&J x = 1

Av = Iv

Av - Iv = 0

!A - 1,~ = I)

-1 1 v =

I II1 - 1

OR 205 (H)



d1aTu  x = -1

Av = -Iv

Av t Iv  = 0

(A t 1)~  = 0

I 1 1 1 1 v= 0 0 --->IIY VI VI, t t ve vz = = 0 0

v, = -ve

v = i 1 1

-1

“::RJU’id  eigenpairs 869  A ;a (1,  Cl 11’~ na:  (-1,  cl -ll’!

eigenpairs aas  A-’ &I  (1,  Cl ll'i na-Y (-1,  Cl -11’ 1

9.1 (b)  p*(X)  = A - XI =
I I

4-x 5

3 2-x

= (4 - X)(2 - A) - 1 5

= 6 - 6X t A’ - 1 5

= x2 - 6X - 7

Characteristic Polynomial R”e

P*(X)  = x2 - 6X - 7

OR 205 (H) 1 3 1



P,(X)  = A2 - 6 X - 7 = 0

Eigenroots 88.8  A A”e  x = 7 , -1

63?GW  A = 7

IA - 71'~ = 0

-3 5 v1 i3 -5

v: 5

I !

3

hchl x = -1

Av : -1v

Av t Iv = 0

iA  t T,v = 0

0
0

1 ---) -WI :;  rj 1 - t 5ve  5ve =  = 0 0

V =1 5up 13

- - - ) 5Vl t 5v e = Cl

3v, t 3ve = 0

VI = -ue

f99UU  e igenpairs 889  A a”e  (7,  L-5 31’1 Lli3::  (-1,  C l -11 ’ )
e i g e n p a i r s  ii89  A - ’  a”e  (l/7,  c5 31’1 uaz  (-1,  Cl - 11 ’ )

1 3 2 OR 205 (H)



9.2 (a) V = Cv, vel= 1
1

1

I 1 - 1

L

V-‘AV  = l/Z

l/2

l/2

-l/Z

=i

112 l/2

l/2 -l/2

l/2 0

II

-l/2 1

l/2 1

l/2 1

I.

9.2 (b) V = Cvl v,l = 5 1

3 -1

1

0

11
1

1

/-2)
i

-1 -1

1

L
-1

1 1

1 - 1

1 0

0 - 1

= diag(l, -1)

OR 205 (H) 133
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= I 118

318

V-=AV  =

I

Ita

3/a

=

I

718

-3/a

118

5/a 1
ua I! 4 5 II 5 I

-5/a 3 2 3 -I 1
=718  5 i

II I

5/B  3 -1

I
7 0

I I0 - 1

= diag(7,  -1)

(a) 74v19  x , ,  x2,  xJ, x4-i@aT$  Scaled Power method

ebb  35~7  x1,  x,, xJ, x, ‘IRR‘I~  Inverse Power Method

t~?$a%hh A-')

(C,  39Ml  x,, x2, x3, x4 ‘161s’Lrdy  Shifted Inverse method uaCl#

s h i f t e d  s c a l a r  s  (T~&Is$~~M?u  (A - sI)-‘)s

g-3  A= [: -j,xo=  [:19  S=3

134 OR 205 (H)



Eigenpairs: C 2,

9.3(a)  Scaled Power Method: Ax, = Big X, x,,,

k = 0 : Ax0 = r 4 -2

-3 5

x, = 1 -0.75 I

1

k = 1: AX= = I 4 -2

-3 5

= 7.25 r -0.6896551 I

1

k = 2: AXE = 4 -2

-3 5

OR 205 (H) 1 3 5



= 7.0669653 -0.6731707

I I

1

= 7.0 195121 -0.6685197I I1
9.3(b)  Inverse Power Method

-1
A = 5/14 l/7

I I

3/14 217

x0 = Cl -11'

r

14j -I:j]  = (3/ 4)- -oiilllll]

1 3 6 OR 205  (H)



k = 1: A-*x, 5/14 l/7 1

_ 13/42

3/14 z/7

II l=I

-l/3 5/42

I

= (13/42)

k = 2: A-'xe =

i-

= (75/182) 1 = (75/182) 1

59/75 0.7866666

k = 3: A-lx,  =

i

5/14 l/7

3/14 2/7 :I
1 1 = 493/1050

59/75 461/1050 I

1

0.3846153

!

75/182

591182 1

9.3(c) Shifted Power Method: 0li1  (A - sI)-I, s = 3

( A - 3 1 ) =

OR 205 (H) 1 3 7



1 3 8

(A  - 311-l = -l/Z -l/ZI 1-314 -l/4

= (-l/Z) 0
Ii1 *

k = 1: (A - 31)-‘x,  I

OR 205 (H)



k = 3: (A - 31)-*x3 = I -l/Z -l/Z III 617 =

-3/4 -l/4 1

= t-26/28) 1 = t-26/28)

25/26

-26/28I 1-25128

1

I I

0.96 53841

Eigenpairs: C - 1 ,

9.4!a) Scaled Power Method: Axk = Big Xt x,,,

k = 0: Ax0  =

1: :][ :]=[l:]=  “II;:):

x = 11

i I

0.6153846

OR  205 (H) 1 3 9



k=l:Ax,=

II

1 = 7.0769230

0.6153846 III I4.2307692

= 7.076923 I 1 I

0.597826

x = 1e

! I

0.597826

k-Z:Ax== 5

2

I

I 0.597826 1 l=I 6.98913 4.195652

= 6.989

0.600311 1
k=3:AxJ=  4 5 1! I!3 2 0.600311 I= I 7.001555

4.200622

1 4 0 OR 205 (H)



= 7.001555

9.4(b) Inverse Power Method

--i
A =

1I 10.5999555

k = 0: A-lx

= (217) 112

1 I

1

k = I: A-*x3  =

= (8/14) 1

1 1

= (8/14J

-5/0

1

1

-0.625

OR 205 (H)



k = 3: A-lx3  =

1

I
-Z/7 517

3/7 -417

r
-41/44 1: = 302/308

1 -2991308 1
9.4(c)  Shifted Power Method: !!I  (A - sI)-I, s = 3

(A - 31) = 1 5! I3 -1
(A - 31)-l  = l/l6 5116I 13116 -l/l6

k = 0: (A - 31)-*x, = 1116 5/16 IK 2 = 7116

3/16 -l/16 1 5/16 I
1 4 2 OR 205 (H)



k = 1: (A - 3Ii-lx, = 1 l/l6 5/16

3116 -1116

1

= ( Z/7) r 1 1l/2
1 = 217
II I517 l/7

k = 2: (A - 31)-=x,  =

[ :::: x][ L2]=[ ::::-

= (7/32) 1

-5l7]  = (7132~I:iij2*57]

k = 3: (A - 31)-*x9  =

= ( 2/7, 1

l/2

9.5 ~JLL&IJ-~I  (AB)' = B'A' \:ti

OR 205 (ii) 1 4 3



AR =

rABt’  :

5 6 7

6 9 0

21 47

24 34

7 21

(mj’  = B’A’

9.6 ~IM%I  x = Cl -1

144 OR 205 (HI

=I

21
47

21
24

7

24 7

54 21

47

54

21

3 - 1 1 ’  7987 ~‘0s  Lix,y)



9.7 ?ld (a)-(b)  3fI#%!aes8lTR~  L$awl  rotation matrix U bias

diagonal matrix D = diag(xl,Ae)  39 U’AU = D

cb) B =

9.7(a)  T4lnnl%k~an?%$.!  ROTATE 'lW~lnWu?n n curl;  9)  ‘igti?g+f!

N= 2

A(I,J) B Y COLUMN: 2.0000000 1.0000000 1.0000000
2.0000000

NUMDEC = 7 ,MAXIT = 10

ABSTOL = .0000001

K 11 JJ A(II,JJ) AMAXOD

1 1 2 1.0000000 1.0000000

A(I,J)  BY COLUMN: 3.0000000 * 0000000 .ooooooo
.9999999

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

K II JJ A(II,JJ) AMAXOD

2 12 .ooooooo * 0000000

A(I,J)  BY COLUMN: 3.0000000 .ooooooo .ooooooo
.9999999

U(I,J) B Y COLUMN: .7071068 .7071068 -.7071068
.7071068

NO. OF ROTATIONS PERFORMED = 2

EIGEN VALUE 3.0000000
EIGEN VECTOR: .7071068 .7071068

EIGEN VALUE ,9999999
EIGEN VECTOR: -.7071068 .7071068

OR 205 U-I) 1 4 5



N= 2

A(I,J)  BY COLUMN: -23.0000000 36.0000000 36.0000000
-2.0000000

NUMDEC = 7 ,MAXIT = 10

ABSTOL = .0000001

K II JJ A(II,JJ) AMAXOD

1 1 2 36.0000000 36.0000000

A(I,J) B Y COLUMN: -50.0000000 . 0000000 .ooooooo
25.0000000

U(I,J) B Y COLUMN: .8000000 -.6000000 .6000000
.8000000

K II JJ A(II,JJ) AMAXOD

2 1 2 .ooooooo .ooooooo

A(I,J)  BY COLUMN: -50.0000000 * 0000000 .ooooooo
25.0000000

U(I ,cJ)  BY COLUMN: .8000000 -.6000000 .6000000
.8000000

NO. OF ROTATIONS PERFORMED = 2

EIGEN  VALUE -50.0000000
EIGEN VECTOR: .8000000 -.6000000

EIGEN VALUE 25.0000000
ElGEPi  VECTOR: .6000000 .8000000

1 4 6 OR 205  (H)



73il 2 iterations la94

N= 3

A(I,J) B Y COLUMN: 1.0000000 -1.0000000 2.0000000
-1.0000000 1.0000000 .ooooooo

2.0000000 .ooooooo 2.0000000

NUMDEC = 7 ,MAXIT = 10

ABSTOL = .0000001

K II 35 A(II,JJ) AMAXOD

1 1 3 2.0000000 2.0000000

A(I,J) BY COLUMN: -.5615529  -.7882054 * 0000000
-.7882054  1.0000000 -.6154122

.ooooooo -.6154122 3.5615530

U(I,J) BY COLUMN: .7882054 .ooooooo -.6154122
.ooooooo 1.0000000 . 0000000

.6154122 .ooooooo .7882054
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K II JJ A(II,JJ) AMAXOD

2 1 2 -.7882054 .7882054

A(I,J)  BY COLUMN: -.8902266 .ooooooo
.ooooooo 1.3286740

-.2368535
-.5680076

-.2368535 -.5680076 3.5615530

U(I,J)  BY COLUMN: 7274907 .3848696
-:3033563 .9229710

.6154122  .0000000

-.5680076
.2368535

.7882054

K II JJ A(II,JJ) AMAXQD

3 2 3 -.5680076 .5680076

A(I,J) BY COLUMN: -. 8902266 -.0552230
-.0552230 1.1924880

-.2303258 .ooooooo

U(I,J) BY COLUMN: .7274907 .3848696
-.1515110 .a975340

-6691799  -.2151930

K II JJ A(II,JJ) AMAXOD

4 1 3 -.2303258 .230325a

A(l,J)  RY COLUMN: -.9017605 -.0551539
-.0551539 1.1924880

* 0000000 .0027619

U(I,J)  BY COLUMN: a7600484 .3736254
-.I515110 .a975340

.6319579  -.2341724

.7112597

.0027619

3.7092720

-.5317241
.4140979

.7387776

K II JJ A(II,.JJ) AMAXOD

5 1 2 -.0551539 .0551539

A(I,J)  BY COLUMN> -.9032120 .ooooooo
.ooooooo 1.1939400

.0000727

.0027609

.0000727  .0027609

U(I,J)  BY C O L U M N :  .7557993  .3971089
-.1714543 .a873938

3.7092720

-.5206457
.4279434

.6319579  -.2341724 .7387776

-.230325a
.ooooooo

3.6977390

-.5680076
* 4140979
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K II JJ A(II,JJ) AMAXOD

6 2 3 .0027609 .0027609

A(I,J) BY COLUMN: -.9032120 -.0000001
-.0000001 1.1939370

.0000727 * 0000000

U(I,J) BY COLUMN: .7557993 .3971089
-.1721479 .a876504

.6317694 -.2331982

K II 33 A(II,JJ) AMAXOD

7 1 3 .0000727 .0000727

A(I,J) BY COLUMN: -.9032120 -.0000001
-.0000001 1.1939370

.ooooooo * 0000000

U(I,J) BY COLUMN: .7557893 3971125
-. 1721479 :a876504

.6317813 -.2331920

K II JJ A(II,JJ) AMAXOD

8 1 2 -.0000001 .0000001

A(I,J)  BY COLUMN: -.9032120 * 0000000
.ooooooo 1.1939370

.ooooooo * 0000000

U(I,J) BY COLUMN: 67557893 .39711?5
-* 1721479 .a876504

.6317813 -.2331920

NO. OF ROTATIONS PERFORMED = 8

EIGEN VALUE -.9032120

.0000727

.ooooooo

3.7092750

-.5206457
.4271323

.7392469

.ooooooo

.ooooooo

3.7092750

-.5206574
.4271323

.7392387

.ooooooo
* 0000000

3.7092750

-.5206574
.4271323

.7392387

EIGEN VECTOR: .7557893 .3971125 -.5206574

EIGEN VALUE 1.1939370
EIGEN VE:CTOR: -.1721479 .a876504 .4271323

EIGEN VALUE 3.7092750
EIGEN VE:CTOR: .6317813 -.2331920 .7392387

O R 205 (H) 1 4 9


