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One8.5×11sheet P①
( one - sided ) holes .

Just

them statements / debs .

No proofs or calculations
.#

-

%a1oisgruupoffinitefields-IFpr.isthe splitting field of

the separable polynomial XP
"

- X

over Fp=Zp .

So
, ftp. is Galois

over Fp .

Therefore ,

I fall Fpnhfp )/= I Autlfpnltfp I )

=[ Epn: Ep ]
.



Ccom[Fpn: Fp ]=n p③

Since Fpn and Ifp are finite
,

there is

a basis for Fpn over Fp . [ worst case

the basis is all of Apn ]
Suppose Pi , Bz

,
. . .

, ph is a basis for

Epn over Ifp .

That is
,

Epn = { a
, Bit as Pa tooo takpnfaie Fp}

"

. :*

.i÷÷÷÷÷÷÷
Thus

,

ten . €7
-

Thus , halfFpnhfp )# n

-



Consider the Frobenius automorphism Pod

Jp : Fpn → Ipn where rplx )=×P
.

We proved that Op is an isomorphism . (Isis)

Also
,

if f E Ifp ,
then fP=f .

÷¥.Iff⇐¥t⇒and Fp×= Zf is a group
under Mutt

.ufsizep-l.se/fP-t=T.So,fP=f

So
, Tp ( f) =fP=f for all f E Ifp .

Thus
,

rp E Gal ( Epn Ifp )
.

Note that

rpk ( x ) = farY ) . . .)P= XP
k

weknowxts-xforallXEIFpn.glftfpn is precisely the roots of XP
"

- X = o )
# Gses,

So
,

the order of Jp in God ( Fenny ,

is at most n
. [ Since Tpn= identity ]



We cannot have Ppk = identity PSI
for IE k < n since then

XPK - X = O for all X E lfpn .

But XPIX has no multiple roots

[ its derivative
is - I ] .

Se it has

at most pk roots in Fpn .

Not

enough roots to make all of Epn ,

Therefore ,
Tp has order n

and

Gal ftp./IFp/=Lrp3=S1,rp,re3...,rpn- ' /
.

-

-



HWM.lt#Cpgs0XZtxtT
is irreducible over Zz .

So
, AT

,

=212%1×4×+17=22
GYI

={JtI,TtI,xtI,CTtx)tI
¥

.
Et ±

wetter
> = Eisk }

-Tz#tI=xtI¥FI4=②②←FEti¥x¥÷÷÷÷÷÷÷÷I÷÷
:

÷÷÷÷÷÷÷
→



14.20 p④

THI The extension KIF is

Gatosiff
K is the splitting

field ofsome separable polynomial

over F
. ¥tT
separate : no

repeated

multiple roots

-



Exe Find Galois group for P⑦
x

'
- I over a

.

roots : I
,

56,55 ,
5 ?

,
5 !

,
Sos where

ftp.ZTi/6=etitEcosfIzltisinlI#--IztiIz
-

K = Ch ( So ) is the

splitting
field

of the separable polynomial

XG
- I over Ch

.

so ,
Gul ( Kla ) is Galois and

I Gal C Klatt = Ck : a ] -

- feed :o)

= deg ( Msg , a
C x ) ) = deg ( Ed x ) )

¥÷÷÷÷÷¥¥÷÷÷÷i÷



If re Gal ( ACE ) Kh ) pg@
we just need to calculate

TCG ) which must be a
root

of mins
,
,qCx7=

OIG ( x )

= ITG
-

Ssa )
IE as 6

:÷:¥÷i÷÷÷i:i::S .

So
,

r( 5

aced = { atb%1a.be a }

Coalfaces la ) = { i. r }

where i ( at b56 ) = a tbh

T ( atb 56 ) -

-

at 655

ftp.t/=of-=atbsik#:HmSE--
So - I

= at b ( Sg - 11156 - 1) 56 =  ooo


