
We can maybe let p
'

or p te E -K . . ez,est
.

Which one sounds easier?

The change of word -
matrix from P

'

top : ftp. = ((p'-vectors]g)
Letting f-E will

be simpler b/c [De = u .

So . P
'
-

- I (4)
, ,

(f)I works bk CDF.

Yes ( for the 2nd part) b/c we can let f-E and p's fattyhefts /
.



⇐deufhy)

Think easy ! Our first matrix will be Izxz .

What's the other?

Suppose A is similar to 22×2 .

Then A=Q"Iz×zQ for some Q : Thu .
able

.

= Q
- '

- Q -- Izxz
. fr(Q'

'

AQ)=tr(QQ
- '

A)
=trCA)

.

} 12×2 , any other Cinuatibk) 2×2matrix 0

WORKS ( lol) arc of. ..gl/ButtrCABc)J=trCBCA)
- Poll

Let ⇐ (Aig) and B- (bij) and compute k of AB ? Is this the best ?
Observation : if A.B.C satisfies trCAB)=trCBA) Ets art

traderCCA)
.

then KCA#D= tr (CBT A) .
+CABTAC) UtdBAYCA)

⇒ The set of matrices B St trCAB)=trCBA) traps't track that'ttreas
Ts a vector space .

Our goal : It actually is tlnxnff) .

(has a "Std
"

basis Eij=f - - i? -ti )
so , it is enough to pore fr (A. (

' " 7) =tr(f - ÷. .) . A) ⇐
You can ckhegakeyth 's

.



You could consider in A and compare this with B .

Poll

But we will use Ker A instead bk it's easier to deal with .

Claim
.

If A es sailor to B ( A=Q-
'
BQ) . then din Ker AEdan Ken B .

Why is this enough? ① So B is sim.to A ⇒ dankerBEdin lark .

So
,
darker A-=D-inkerB .

② By Dim-7hm . ,
Vk A=h -danker A =n-dankerB=rkB .

Pf . A --a-
'Bo so QA --BQ .

If VE Ger A ,
then Au=o so QAu=o so BQu=o SO

QUE KERB .

we can define a tin - trans TQ : forA → terB
V 1-7 Q - V

.

This I - I bk if Q . u=o then by leftmultiply Q
- '

we get
~= O

.

⇒ dim forA E din kerb
.



O

O

O
a) A- Q'

'

BQ c) Use & ( only d) Recall a previous problem

True ble Q=(96) (ti) ( t :)
.

B=QAQ
' '

and QA
'

is the A=(If)
inverse B

'

! Q
- 'AQ=( i :)



①T
*

is kuear . (checked in class)
② Now .

It is enough to consider Kent
.

kerT*=fgEW* : TMG )=q*eV*f
= Igewt : Ttyg ) = o for all weVI

=fgew* : g(Tas) --o for all uEVf
= fgew* : gCw) -o for

all wew g d
im#W .

= 39*1
.

③ Given an nxm matrix M .

consider T : IRIS IRN defined by Tcu -M -u
.

Then
"columns of 14 generate IR

""

⇐
"

TCIRM) spans IR
" "

(Note that 14=43 Eni .) ⇐ "

TmTHR
""

⇐ T is surjective .
Hence

,
Tt Ts injective . So , [T*]fn¥ has linearly independent columns .

However, we have [T*]£¥=¢T3Ei) , so M 's rows are kuearly Independent .


