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theorem If Itis algebraically
closed and A C-Mn LIF) than
A has an eigenvector overIt.
Examples A s49b)

.

Does not have an eigenvector
over HR .

It does have an eigenvector
over Q (Q is alg . closed)

.

Roofofthethu
AssumeIFis algebraically closed
and A c-Mn last.
Since 115is algebraically closed
those dot(x-A) has a root

.•
There exists XECF such that
detlk -A) =D

.

So X -A is not invertible
.

So Ker U -A)#O
.

So there exists p c-KerLd -A)



with ye KO .

So H -A)p --O .

(this is what
• Ap =Xp .

kernel means )

S p is an eigenvector .µ.

Examples we did
#Lil s x- l

.①
A
,
- (69) detcx-A.sk-it

2 1in . chdcp. eigenvectors over@.

Pis ('o ) and pre 1,0)
Both with eigenvalue l .
② Are to ,') maths- it

detlx-And -_ Lx- IT
Only I love . chdep . eigenvectoroverCl.

P, =(f) eigenvalue l .
③ Az ' f) MAIN --Xk l

-
- X-ikxtil

dettx -Aztex 4-I .
L Ich

. ihdep . eigenvectors over①
Pi - fi) puff)



eigenvalue eigenvalue
Ngo eigenvectors over IR.

Direutsumsofmatn.CI
i.e

.

BIockdiagoualu-atncesasa.io#ioAs
"

Md"

m Las (x-44x -illxxi)
detlx-A) six - 1) "Lx-illxti)
5 linearly ihdep . eigenvectors
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eigenvalue eigenvalue

Aes .

=
O

sips .

-

Prod Cet A, c-Mn
,

le) and

Art AndI) .

Then

A.④An E Mn
,+add)

and

ma
,④AIN s

1am(MA
,

Kl
,
m#aw)

detlx- IA,⑤Aall --death-A, ldetlx-Aal
.

Direct sums of subspaces-
Let IFbe a field and



V an IE vector space .

V = U④ W means
(al U is a subspace of V
(b) W is a subspace of V
X U t W = V Utwiutwluewuawnd}
(d) UNV s {ol

. www.V/vgY.qnd}
Proposition Let Itbe a field
and Van IF-vector space
Assume ✓= U④ 1W

.

Let B be a basis U
.

and C a basis W
.

(a) BUC is a basis of V
.

④ Let fi. U→U a Lch
.
transformation

andfi, W→W a Icu . transf
.

Define fi, U④W→ U④W
utw tsf

, lultfzlw)
.

Let A
,
be the matrix of f

,

with respect to the basis B .



Let An be the matrix of fu
with respect to the basis C .

THEYf is a linear transformation
lb b) The matrix of f with resp .

to BUC is

A
,⑤An

Lbc l Ker tf)= kerlf
,
I④Karlfu)

( look at Tate street 3, Ques . S) .
-

Let A c- Mn LIF) .

Then A
isdYe if there
exists PEGulf) and
X
, , - - -

, Xu E IF such that

p"AP "
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Proposition Let A C-Malt) and
PE Gulf) .

Then

(al dat(P''AP) = datLA)
(datIP

-'
AP) detlp - 'ketch)detlp)
= detlpt"detlpldet-IA.de/AI

,

(b) detlx-P''AP) = detcx-A)

(detlx-P''APIs deftP''x - P''Ap)
"dotLP"Ix-Alp) sdetlx.AM

."
m

p
-

↳plxl = ma Ix) .

q::*:÷::X::÷ .

ElAl = nota, A tan 172

qLP''AR) -- aotai P
-'Aptaapltfp

=P
"(a.ota,AtanAYP

=p "q IA) P .

If g IA) so than q (P
-'AP)-0.1
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