Solutlons to probLem set 6
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Suppose that (O 1} and (O 1) are similar

11 1
= There exists an invertible matrix M such that [ j:M( OJM‘I

01 01
1 0) ., . 11
= = z
:M(O JM MM™ =1L, (o 1}

11 and 10 are not similar
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#2

the eigenvalues of A=-(a+b),0

A =—(a+b)= the eigenvector X :(_11j

A =0= the eigenvector X :(SJ

AX = AX
-a b)Y 1 by (1 b)—H(a+b) 0
“la b)l-1 a)\-1 a)l 0 o0

a_(@ b)_(1 b)~a+b) 0 1 b)"
“"la b)l-1a) 0 o)1 a
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Leno[ 1 PYeP 001 b)Y _la+b a+b a+b a+b
-1 a 0 e \-1 a —a e(@th)t 4 a b e-@bit 4 a
a+b a+b a+b a+b
#3
(a)
T
Aol 2 2| (1 1-moy1l 1y
| mo_m| -1 1){0 0)(-1 1
2 2
1

Al I\(cos(-m 0 1 1Y*
e '(—1 1)( 0 cos(O))(—l 1}

A_11—1011‘1_01
=8 '(—1 1}(0 1}(—1 1) ‘(1 oj

(b)

A is diagonalizable

A, 0 - 0
1 0 A, ™. -1
et A=SASt=s| . T2 s
0 0 A
cos’(A,) 0 0
2 :
cos?’(A) =S 0 COS__()\z) O St
0 0 cos’(A,)
sin“(A;) 0 0
. :
simay=s| 0 SO ;s



= cos?(A) +sin(A)

cos’(A,) 0 sin ()\ ) 0 0
s 0 cos ( ,) E sin ()\ ) : g1
: . . 0
0 0 cos’( sin’(\,)
cos’(A,) 0 sin’(A
2 . :
=5 O co§ (A,) - : N O sin ( =
: ) . 0 : )
0 0 cos’(A,) 0 O sin?(
cos’(A,) +sin’(A;) 0
_g 0 cos’(A,) +sin’(A,) : 1
: ) 0
0 0 cos*(\,)+sin*(\,)
=SISt =]
#4
(a)
*1

<x,y >=x'ATAy =x"|Ally =[Ax"y
<yx>=y A A=y [A]x=Aly '

Xy =y"x
O<xy>=|A|x"y =|Aly"™x =<y,x >

*2

<x,y+t >:XTATA(y+t) :XTATAy+XTATAt —<xy >+t
*3

<Xy >= (CX)TATAy = C(XTATAy) =Cc<xy>

*4

<x,x >= X"ATAX = X" A][x = |Ax"x = A

ALK >0 =< xx> >0

by 1,2,3,4=<xy>=x"A"Ay satisfies the four axioms of inner product spaces.



(b)

show that A'B=0= C(A) OC(B)

let A=[AA,,...,A]]; B=[B,B,,...B,]

the size of A, A,,...,A,B;B,..B, are mx1l
AB=0

Al

= ATZ [B, B, B; B,]=0

A,

AB, AB, - AB,

AB, AB, - AB.|_,

AB, AB, - AB,
= A;Bl =... :A;Bn :A;Bl :A;Bn =... :A;Bn =0
= C(A) OC(B)

show that C(A)OC(B)=AB=0
let A=[A_A,,...,A] ; B=[B,B,..B.]
the size of A, A,,...., A ,B;B,,...B. are mx1l
-~ C(A) OC(B)
O<A, B, >=<A,B,>=-..=<A,, B, >=<A, B, >=-..=<A B, >=0
= AB, =--=AB, =AB, =AB = =AB, =0
A AB; AB, - AB,

AB= A,Z B, B, B, B,l= AiBl AiBZ . AiB“ =0
A AB, AB, - AB,

= C(A)OCB) = AB=0
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#6
(a)
the dominant eigenvalue=5
0.5774

the corresponding eigenvector of A=|-0.5774
0.5774

(b)
When k=3 , we can get the dominant eigenvalue and corresponding eigenvector easily.
When k=2.1 , we can still get the dominant eigenvalue and corresponding eigenvector.

But it takes more time than k=3

The closer the largest absolute eigenvalue and the second largest absolute eigenvalue are,

the more time it takes to get the dominant eigenvalue and corresponding eigenvector

by power method.

When k=2,

we can't get the dominant eigenvalue and corresponding eigenvector by power method.

let A, is the largest absolute eigenvalue
A, is the second largest absolute eigenvalue
Xg =CVy +C,V, +---+C Vv, {vy,V,,...,v,} are the eigenvectors of B
_Bx _ By _ BVt oV, e tey,) _ oBv By, 4o+ By,
||y|| ||B X HBk+1XOH HBk+1(c1v1+c2v2 |ciB vy +cBE Y, +o e+ By,

k+1 k+1
Kl C, A5 C, A,
CAT (v, +22 v, + v,)
_ C1A§+1V1 +C2)\l§+1V2 +"'+Cn)\|lr<1+lvn 1M1 1 ) )\§+1 2 )\k+1
k+1 k+1 k+1 k+1 k+1
Hcl)\l V1+C2)\2 V2+'”+Cn}\n Va Cl)\l]<.+1(vl+&)\2 V2+...+&)\n V)
k+1 k+1 *n
C1 )\l Cl )\l
C2 )\k+l )\k+l
(Vl+ )\k+lv2 )\k+l n)
=+
- C k+1 C )\k+1
V, +-222 4.4 00y
AT gk

+ Y1 We can get A, easily.

vl

: v
if A, and A, are very close=x,,; - +—— when k - o

vl

if AL >N, A, X, =

= It takes much time to get A,

if A\, =A,>A;,. A, ={v,,V,,...,v,} are dependent
=B can't be diagonalizable

=X, can't be represented by {v,,v,,...,v,}

= We can't get A\, by power method



