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13.2 - continued
...-

DEI Let F be a field and

L be algebraicover F
.

The

unique
irreducible and monicpolynomial

in FC x ) having a as a root

will be denoted by Mae C X )

and is called the minimal polynomial

for a over F
-

-
o The degree of

Mae Cx ) is sometimes called the

degree of L over F
.



Ex: 2=2
" ⑧

F  = A

f- f x ) = x
"

- 2

•
X

"
- 2 E A [ x ]

•f ( 2%1=0

•Xn - 2 is monic

• Using Eisenstein w/ p=2

gives that x
"

- 2 is irreducible

over A
.

So
, men,aCxI= X

"
- 2



Thy .
Let L be algebraic p⑤

over a field F
.

Then ,

f- (a) I FEYCmar.CH )

So
,

E- Ca ) : F) = deg ( m
. ,e

Cx ) )

⇐ Men
,

a
Cx ) = x

"

- 2

[ at
"

) : a) = deg ( x
'

- 2) = n

612 "Y=
fgagiszainih.iikmi.a.kyn-tg%aahta.fi/t...tan..f2Y

"  
- '

Iaea)
=

{
a. t a 2

"
't as

22h to . . tan . , 2 ""I area }



Vectrspaceherem P③

Let F
,

K ,
L be fields with

F- E KE L
.

Then ,

[ L : F ]=[ Look ][ K : F ]

( if these # S are

finiteproofchy ) : (Piitthe?)
Let pi , Bz ,

. . .

, Bn is a basis for

KarelF anddisks;Yen
a

basis for L over

I Pioli 'sin } -

-

Epi,
"

hi:÷:B:% . . .

•  o -

, B ,
Tm

, Be 8mg . . . , Brim}
is a basis for L over F

.
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Mz"ga(X)=X€
Is ICE ) E A ( 246 ) B

Yes ! 52 = @
"
4

'

E Ch ( 2
"

6)

2

"

[ acing :o) -

- Cali
" I :

alrzbfecrd.gg
- -

6 2

So
,

Cal 2 "4 : AHED =3



r

Qf2" 4

pg@lxkx7rz.qiriiiiiiiii.ii.y

.

a

NIECE )
. }

2

' 16
is a root of x' - T2

.

Note that ( Cliff ) ) ( Z' '6) =

= @ I vz ,z"4FQC2'
' 9 .iI%€rze Flaps )=fFklKp)

So
, 3=612

" 6 ) : @ ( Vz ) ] -

= Caird ) (246 ) : ICE ) ] = deg ( Megaera ,
1×1 )

So
,

min '

246
, @ (E)

C x ) = XZTE



Im : FC2.pl -

- flat) ( is ) P⑦

l6itEx:
Consider Qtr ,

Fs )
.

Qtr
,

B) = @KEDIB )
'

.

In Note that::÷÷i÷÷
.

of x
'

- 3
.

Let 's

& show that x
'

- 3

is irreducibleover OCR ) ={atbryqbc.gg
Since x

'
-3 has degree 2

,
we can just

Show it has no roots in UCR ) and thus

its irreducible over ACE )
.

The roots

of ×
'

- 3 are
IB .

Suppose BE a ( rz ,
,

Then
,

53 = at b T2 where a
,

b E Ch
.

If 6=0 ,
then Fs = a E Ch which isn't the case .

It a = o
,

then fz.ir#=BzEQwhiffisn't
.



If ate and bto , then p⑧
squaring both sides gives

(B)
'

= ( at bit )
'

which is

3 = oft Zab FL t 2b
'

Then ,
if = 3-bZ€ a

Zab

which can 't happen .

thus
¢ Chcrz )

.

So
,

XZ - 3 is irreducible over

th¥3
.

So
, char ,

53 )at,n←mrsacrixi
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Qtr ,
B) Hair P④

← basis for Ch ( Brs )
\ 2

over air ) is { 1,53 )

€47. , bwasaisatorisacerz }

Ch

-

So a
basis for Cliff ,

if ) over

Cl is { I

,
t.rs

,
rz.brz.rs }

which is { 1,55 ,
Fe ,

if } .

So, Cafe ,
) : a ]=4 and

chcrz.rs )={ atbf3tcfztdrla.br/dEQ)




