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Read : T.IR"-ARM we got the matrix At whose columns
an Tle:)

=> tcu) : Atv

N : YW with basis Dv:( v. - - Vn)
Dw : (Wy .

,
Wm)

• T.it -ow then Tlv)= aiwitauwit " + amwm

•in particular Tlv:) i hunt hurt - - tlmwm

• So can form ftcvi)]zw = ( in IÑ

6hr



We define the matrix of T with respect to By Dw as

A
,µµ

= (
M"%w lithgow ftcvn)

]Yl t to
mxn

in.it man in:*
⇒ * "go.q.fi?oiA-ii.of%eAV:lRufx

]

winner) Dw :( ( : ;) , / %) , (981,1%1)
T:v⇒W as

tcaota.xta.ie) = (290 a.-ai )Ao 441



Findhorn
• T "" 12

,
%) ⇒ c-take = ( %)

i 21%1+01%11 +11%1+01%1
•

tcx)=(8 f) ⇒ titanite : ¢ ;)
- tail :(?

-

f) → c-tail Tow : (%)

I 0
At
,qBw

= ( :&
°

)
.y×}

0 4 0



Ched : Consider the vector v. Ztx- ×
"

in
✓

•
Tcu)
:(
"" ""

[Taiba : ( ¥ )2 4117

.co.il?:1=.f::@:-::.=Y:..1+Y:1-Y :)Awww 0¥ (
"

g) + (&)+ (F)
>
. (E) %

Again let YW Vector spaces, Bu, Bw bases .
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¥¥wA#÷AÉMullica )

nullity A) nullity (A)

Rangectl call A)

rank It ) rank IAI

T is É columns of ALI

T is surjective column
space spans 112m lpnotmevayrw )

T is ←wphim A- is invertible (square)

exit : Rix] → Maxim with Bu :( I,x,x4
11

u

" Bw:( 1%1.1%1,1%1,1 :))w

Tlaotaixtaax
' ) : (Zao ai - ar

ao Yai )



FindKw

÷:;÷:;÷"j÷÷:¥÷:)0

0 4 0
009

Pivot in every column ⇒ nuHlAtµyuw) => Kort of

ext) V41, G)
W : 1121×3

% ' (1,4×7×3)
Ow :(lynx

" )

D: v -s w derivative ( Dlaota.name?iasx3)-cAit2aaXt39×322



Find Awww and find Karlo)

-O⇒CO4É
• *" " ⇒AoÉ :\• 01×4 - 2x

.DK?)i3f--nuHCA%af=spin( ( ¥))
( & ) = [%,

'

=) vi. 1117+01×1 +01×4+01×3)

v :|

Kerl D) ispwnlvl-spanln-c.cnstarts



ex)V : Munch Wilk
"

" '

(1%1,1%1,1%1118) ) Dw :(eye .es.eu )

+1%1 :(¥;)
Find At,ByBw

t (E) ⇒ It:D,;
^

1-1%1 - l :) :( How :(
'

:)



it :| a (E) all:D
,

it:D . (E) = [ I :#
I 1 a

⇒ At
,%w

' ( ; ; ; ; ) Qi Is Tinjedm ?I 0 I

If not find

kertenchanyeofbusismutnxvvwtwswp.uawith two buses 01,132
11 "

(v ,
--
Vn) ( vuiu -Wh )



Thus consider the identity transformation
1 :(4K) -5 CYD) 1h .

Ago,%=(
["K Abi -

. a.

µt b t

=p
B. → Da

Cho
.
:P No

, )DYK
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Detaminantsfwtrunsfwmatrns
.

We want to apply the concept of determinants to

Tiv - - V ( linearoperatw)D b

Wo just showed how to get a matrix Anon front

can we ddmdett-t-dt-i.ve ?
• A problem is

,
doest-df.li#ohoico
ir



•If D
'

is another basis for V
, we

need to

know the relation between

Ai ,o :& ' and Anon
turns out

=) At ,o ;D ' e Pass' Argo Po'- >B

Ai,%il%-ÑAP
⇒ detlA.%7edetclP.se:o)

"

Aino Paso )



= det ( (Beso)
") dettlA.no) ditties)

= detCA.qodetlt.i.si
' )dit%→)

= dotll-i.no) dit ( Po: Pass)
. =

.

detain,o)

so .de#hi-iX-@---det- !

go.wedetmdetltli-d.tl/t*ioYpopyeE#=..



÷:÷÷÷÷:÷→÷÷÷÷i
for each basis .

•Is there a

"

nice
"

basis that makes the matrix of

T as simple as possible ,

ex) For example , is there a basis for V such that

the matrix of T with respect to this basis

is diagonal .

Atari (
"

a:o)
0 an

•If Bicv . - - Vn) is a basis where the

matrix of T is as above



then TCU) : Aik
, TCU)

-earth
, . . ,TlVn) : Anon

Oct :* : V -N ,
and 0kV a vector in V.

Than if TIÉ for some
,

we call u height
and

A nxn matrix . A nonzero vector 848in 112" is ei-gm.tk
of A ifÉ ( this is called ))



y-wtotindeiyunedmH.es?.?.g?....YY-:• Suppose it is an eigenvector for A
, so
Aia tv

=> At - * ¥8

CA - 1118=-8

=) 0=1Ñ is in null ( A- t.IN)

f.sowcsel.de#-lA-t-loaadsolvcfw-~Then we find the AÉ



ex ) A :({ 1) Find eigenvalues/ vectors of A
-

1) A- III. = (S
- ¥ 4

-2 -1.*)
2) ddt-IA-H.ie) : ( S -D) C- I -☒ - (411-21)

= - S -5×+1×+17+8
= 5-41+3

3)Sotuufwdumbhda :
114×+53=0 => (I - 1)(1×-3)--0

Ed : nun ( 41 4)
'

( i
i :

→ -2 Rip.HR, 0
0

,

' %)



hukspuice-sp.in/j)-#-
So it , :(

- Y ) is an eigenvector with eigenvalue D-

CheoI:Añ=(,)(Y)=Y!HH¥i#
¥3 : ⇐ * → ( to }) www.sparf? )

So Ju ' (7) is an eigenvector with eigenvalue 3-

Chad : Av:-. (11,11-1)=411+1:| . ⇒ ¢-1)


