
I

what is the very definition of eigen
xxx ?

B"

Tfw , my ,Z) = d- (wing , -2)
.

. : x = dw Taking the product . we get :
H y = da

(Kid , Z , w)
2- = dy NyZw=d4ayzw .

W = dz

There are two cases now : k¥1 OR RyZw=O .

d'- 1=0 ⇒ 412-174417=0 If one of them is zero
,

D= I
.

- l
,
i
.

- i
.

then the others are all zeros
.

Let w=L .
Then the others are ( Inductively)
determined automatically . ⇒ (wikiY , Z) = Co . o.O, o)

For d
. you get a. d. it , d

')
.

We do not count such vectors !

d l - I i -i

v



Poll
we learned : Suppose we have T: V→V a linear transformation

.

Converse ?
If u.

.

. - sun are eigenvectors with distinct eigenvalues , Iman u= , . u .

then they must be linearly independent .
Idea : eigenvector is something that is

"

not changing
"

under the map .

Candidate1 : Tff) - f
'

. ( Already know that it's linear
.
)

TCe2kf@22yI2.eZ"⇒ d=2 is the eigenvalue . Is this working?
How do

you
deal with sine functions ?

V= Spans those coffins
.

Candidate2 : TCH = f
"

.
(It's knew

.
)

& costa Ans

T(5Th2K) = (5h22C)
"

€20522D
'

= - 45in2K ⇒ D= -4 is the

eigenvalue .

As - l
.

- 4
.

- e
.

I
, 4

,
f are all distinct

, they are linearly independent !
doin = codon(To be precise . you should specify the domain and codomain .) =us of diff.Ans



Suppose that T becomes a diagonal matrix in a basis p .

a

[TIp=( b c)
.

What would be an
"educated

guess
"

?

Something like (a
"

b's %) ! (Note that f-IP is a bijective
function from IR to IR

.

Let S be the linear transformation
Nemes unique 43 - power !)

whose matrix in the basis P is

"

b"

da) .

Then
, ⑤Else p e

- f
"

b's fab c) -Gfs .

Therefore
,

SET
.



Some doodling : 1-2=2
.

Can
youfind some info about eigenvalues ?

If Tv = du
,
then T2v=TTv=Tdv= dTv= iv.⇒ k¥

11
V = Iv -u ⇒ D= I1

.

We found : ONLY two eigenvalues are possible ! Let's compute dimE, +dime ,
with the hope that it will reach to dimV !

But
,
no info at all dim beer (T- Iv) t dim Tm(T-Iv) = dimV

we have dimension theorem ⇒ dim beer (Tt2) t dim Tm (Ttu) = dimV

Next
,
O=TZIv= (T-Iv) . (TtIv) i. Tm(TtIv)Ebert-Iv) ⇒dimanttfukdimkattf.is.

.

.

.

dim kerf-Iv) t dim berth2) Z dim V
.

On the other hand
, eigenvectors corresponding to land - I are linearly independent .

-

'

- dim Ker (T- Iv) than ten(Tta) =dan V.

⇒ The union of bases of each
will be an eigenbasis .



A. True b. False C.True

Au=du⇒ A'Au=d -A'
'

v

( oooo) (oooo)x(:b) exo) ⇒ I .u=A'u .

d. False

T=( l o) 0+0=0 is NOT

f- (O
,)

an eigenvalue off ,)
.


