
121A HW 3 Solutions

2.4=2
:

(a) Not  invertible because dim ( 1132 ) = 2+-3 = dim ( 1133 )

(b) Not  invertible
,

same  as (a)

(c) Invertible
.

A quick  argument  shows NCT ) = { 0 } ,  and since the domain  space  and target

space
have the  same dimension

,
this  implies T is bijective ,

so  invertible .

(d) Not  invertible
.

As  in (a)
, (b) the dimensions don't  match

(e) Not  invertible
.

Same  reason

(f) Invertible
. Not hard to  show NCT )={ 0 } ,  so Tis  injective .

As  in k ) this  implies T is

bijective ,
so  invertible

.

2.4.21

(a) Not  isomorphic . They have different dimension .

(b) Isomorphic . They have the  same dimension
.

(c) Isomorphic .

Same dimension

(d) Not  isomorphic .

V= N ( tr )
,  where tr : MZCR ) → R is the trace  map .

We  saw

previously that this has dimension 3
,  so the  spaces have different dimension

.

2.4=14 : Let T : ✓ → E3 be the  map
t([AY ) = ( a ,a+b

,  c)

It  is  straightforward to  check T is linear
,  so  we  show T is bijective .

Injecting : Easy to  check NH ) = { [ ::] } so T is  injective .

surjectin.tt Let Cai ,az , as ) £F3
.

Set  a=a ,
,

b=  Az - an
,

C - a
}

.

Then
,

IT [ ofact
 

Y ) = ( a
,  atb

,
c ) = ( a

, ,
9

, +92-9 , , as ) = ( 9
, , 92,9 }

)
.

So ,
T is bijective  and hence  invertible .

2.4.11 First
,  notice OI is linear :

 if A.
,

Az e Mn C F ) and Ce F then

ECCA
,

taz ) = B-
'

( c A
,

+ Az ) B

= ( BIA
,

+ B-
'

Az ) B

=  c B-
'

An B t BTAZB =  CEC An ) + ECA . )



Since the domain  space  and co - domain  space have the  same dimension
,  we  only need to

check I  is  injective to  show  it  is bijective ,  and hence  invertible
.

Eisinger : If ICA ) = 0
,

then

B-
'

AB =O

BIT'AB/B±±
BOB

' '

A  = 0

So NCI ) = { 0 }

Alternated : Let T : Mn ( F ) → Mn (F) be defined by
TCA ) =BAB' '

As  above
,

T is linear
, then just  check that T - E !
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2.51 :  Note
, by  a previous

HW
,  we know tr ( CD ) = tr ( DC )

. So
,  

if A  is  similar to B

then there  is Q such that A = QBQ
.

! Then
,

trial - tr ( QBQ
' )

Hw → = tr ( Q
' '

QB )

= tr ( IB )

=tr( B)

2s± Let Q=[ IT ! and R=[

II hm 2.11* Notice
'

Ra=#y# ! ±[IIH=[ II
(b) Notice

.ge#.r5EEEgj=CIti

31 :

(a) swap row 1 and row 3
,  so  inverse  is  itself

km
C b ) 3 times  row 2

,  so  inverse  is

down
(c) -2  times  row 1 added to  row 3

,  so  inverse  is

km
318 : This  was done  in detail in discussion . Handle  each row  operation  separately .

If Q  is  obtained by type 1
, then just do the  same  operation to get back to P

.



If Q  is  obtained by type 2
,  where the  row  is  scaled by c

,
then  scale the  same  row

by t to get back to P
.

If Q  is  obtained by type 3
,  where  we  add c.  row  i to  row j ,

then

add - c.  row  i to  row j to get back to P

3.2=2 :

(a) 2 (d) 7 (g) 1

( b ) 3 (e) 3

( c ) 2 ( f ) 3

K¥
a ) rank =  2 (e) rank =3

inverse :

f;] inverse :

ftp..jp I;D
(b) rank = 1

(c) rank =  2 (f) rank = 2

(d) rank  =3 (g) rank =4

inverse

:t¥÷
.

;D
inverse

:p; ¥ :p I
( h ) rank =3

3.2=6 :

(a) T is  invertible
,

Tfaotqxtazx ' ) =  
- ( aot Zqtloaz ) t - Cqtyadx  

- azx
'

(b) Tis  not  invertible
,

NIT ) t { 0 }
, for  example ,

1£ NCT )
.

( c ) Tis  invertible
,

TYA
, .az ,

as) = (
'
169

,

-

' ba .
+ 'ka

}
,

ka
,

-

' ka } ,

-469
,

+
' baztkas )



(d) T is  invertible
,

T
- '

( aotqxtqx ) = ( a.
,

tea
.

- Ian
,

ztaottza ,
-

az )

(e) T is  invertible
,

T
'

( an az
, as ) =  az + Has - tzq ) x  + ( tzg

,
+193 - az ) ×2

CAT is  not  invertible
,  it  is  not  injective  since NCTH { o }

.

For  example ,
Eb) c- NCT)

47.2 :

.

(a) 30

(b) - 17

(c) - 8

41.3 :

=) - 10+15 i

(b) 36+41 i

( c ) -24




