
Math 121A HW4 Solutions

4111 : This  was done  in detail in discussion
.

Let Gasaayife MZCR )
.

Then
, using properties

C i )
,

( ii )
,

( iii ) of S we get
cis

she:D )±asks:D ) +  ask.it )
c i ) → =  a ,  a

} SK ,

'

:] ) +  aa4S([ '

o ;] ) +  aza . 8€! ] ) tazay 8([o,

'

) )
C ii )+CiiD→ = 0 +  a ,  ay + aza3S([%] ) to

C* ) = qay ta ,  a } Skit ] )

Claim : S([%])= -1

Given the  claim
,

( * ) simplifies to  9,94 -9293 which is the  same  as the determinant

so  we  will be done
.

Pfoftlam : Note : Ski :] ) - 0 by C ii )
,

so  we have

O= SCC ::] )= Ski :] ) + SMN ) + Skit ] ) +84 ::] )
where  we  use C i ) to  split  as  above . Using lid and Ciii ) we get ,

t = - SC Coif ) =8( [ Yo] ) D claim

4.2=3 : Use  row  operation } interactions  with determinant to find k=  42
.

4.2=4 : Same process  as #3 to find k=2
.

4.2=28 : def (E) =
- 1

def ( E ) =  C  where  C  is  the  scalar  used to get to E from I

detest 1

4=30 : Let je
IN be  such that  n=2j  or  n=2j +1 ( based on  whether  n  is

even  or  odd )
.

It  is  not hard to  see that  it takes j row  swaps
to get from A to B

.

Hence
,

DEHB ) = ftp.det.CA )



detlmr )
4.3=6 : Use the formula  ×k= Et ) to get

Xy= - 43

112=-109

X
}

t - 17

4.3=7 : Same  as #6
.

÷12=-12113=16
4.3=10 :

Proto : Let M be  nil potent  and let k be  such that M¥0
.

Then
, by properties

of determinant
,

we have

(deHM)T = def ( Mk ) - def ( 07=0

So det ( M ) is a  solution to the  equation
×k=O

and hence ,  it  must be that det ( M ) - 0
.  D

4.3=12 :

Proof: Let Q be  orthogonal .
Since det( At ) = delta ) for  any matrix A

,
we have

1- detct ) =detCQQt)=deHQ)deHQ7=(deHQ ) )
'

t
Q  orthogonal

Hence
,

det ( Q ) is a  solution to the  equation

x2=1

So
,

det ( Q )=±1
. D

4.4=4 :

(a) 0 ( c ) -49 (e) - 28 - i (g) 95

( b ) 36 (d) 10 ( f ) 17 - 3i ( h ) -100



5.1=2 :

(a) [ Hp = [9 3]

ivntcdiggpnaleyognjta

basis  of  eigenvector .

"

He - µ;gg°
,

:p
Is diagonal ,  so  is  a basis  of  eigenvectors

(c) Not diagonal ,  so  not  a basis  of  eigenvectors

at :p:D "

are:;:pIs diagonal ,  so  is  a basis  of  eigenvectors

(d)

[T]p= (÷÷3€ Is diagonal ,
so  is  a basis  of  eigenvectors

Not diagonal ,  so  not  a basis  of  eigenvectors

5.1=3 :

(a) ( i ) tit , tz=4 ( c ) c i ) t
,

-1
, tz= - 1

an E , ,={

ED
1a£H

his exi { (¥a4/ aef }
Exz - {

(E)
laef }

c iii one basis  is { [ i ' ]
,

[ Y ] } Exz = { ( iata] / aef }
( in One Q  is [ i

'  

Y
(b) cis t

,
= 1,1=2 , 13=3 C in One basis  is { [ int ]

,

( of ] }
c ii ) Ei { Ea] / aet ]

( w ) One Q  is [ ¥
,

if )
en={ fiat / aetf

Ei { M / aeff
ain one basis  is

{ ftp.HI.M }
Cir ) One Q is µ To ⇒



(d) C i ) t
,

= 0
, k=t3=7

an exi [ Ma ] Iaef }
Exi [ ft ]| abet }

ciaone basis  is

{ ( M
,

H
,

E] }

an one Q  is ftp.t f)

Ely :

(a) t
,  =3

, 1=4

One basis  is { [ YY
,

[
'

n

"

] }

(b) t
,

= T
,

)z= - 1
, to = 2

One basis  is { [ Th ( BY
,
[ To ] }

(c) t
,

=
- 1

, 1/2=2

One basis  is { N
,

[ Il
,

HY }
(d) t

,
= 2

, tz= -3

One basis  is { Ztx
,

Yztx }

(e) 4=0 , tz=Z , t3=4
One basis  is { -3 tx

,
-314 -

' 3/4×+6
,

ltx }

(f) X ,
= 1

, tz =3

One basis  is { Ztx
, -4 tx3 - 8tx3

,
× }

(g) Xp 1
, Xz= - 1

, t3=2 , ty =3

One basis  is { ttx
,

1
, Tstx ,

ft3×tx3 }

( h ) t ,=1 , 1/4=-1
One basis  is { [ ::]

,
[9:]

,
big

,

to;] }

H til , ti - 1

One basis  is { [ i:]
,

[ :D
,
Ciog

,
com

iii
, -1*-1×3=5 one basis  is { [° :]

,
A;]

,
[ 9to ]

,
A;] }



5.1=17 This  was done  in detail in discussion
.

(a) If A=tA±
,

then  since transpose  only swaps  elements  of  a  matrix  without  affecting

values
,  we  must have t=±7 .

(b) For t=1
, A= At so A is  symmetric

For t= -1
,

A= - At so A  is  antisymmetric
(c) { to:]

,
E! ]

,

[ ::]
,

a:] }
(d) For k

,
le { I

, .sn } with k< l define  matrices Ak
,

BCK
,

l )
,

Cck ,l ) in Mn (F)

as follows

(Abdi ;
 =

{ 1 if  i=j - k Then
,

the  set

0 on
.

[ Aklkth . in } ° { BCK ,l )
,
C( ke) / kenteh,.my

( Base ) )i ;
 =

{
1 if  i=k

, j=l is  a basis  of  eigenvectors .

1 if  i=l
, j=k

0 ow
.

cunenii .

fiit
 ¥hei¥k

0 on .

5.1=22 : This  was done  in detail in discussion .

(a) Let gC4=anEt . . tqttao .

Then
,gHk)=anTk)t. tqtk ) +9 .

IK )

=  and"× t .
. talk tax

=(qndnt . . . tqtta . )x

=gA)x
(b) Just  replace  every

"

T
"

in the  statement / proof by MEMNCF )

(c) We have

GCAHZA - Att = zfj:] - G zytfo ;]
= find - E:]

= ⇐:S
Then

'

g(a)G]=f8t]=29M=gH)[23 ]


