
 

Apr 26 Splitting fields

Last 2 lectures diversion to ruler compass constructs

Today Splitting fields

definite
properties uniqueness



 














































































SoIDefinite Deff Let 12cL be a field ext
Let KCL be a fieldextasm Let flat E K

We say a polynomial ft K We say L
is splithgfeldforth

splitsoverly if fCx factors as if

864 anLx h x an
Hx splits over L

where Le EL
i.e flat an Lx Ld x La

E fLxFx4 t Q splitoff
L Klay an

Cx cLate Quest Does It exist

Is it unique
Hoy WH EIR
does not split1112 Explicitly for

Hx

doessplit IQ x2H xtiIxi Then splithyfieldCorfex is

Feudthnotalgebray the smallest subfield L CQ

Every polynond ft ECT St L contains all roots

splits over Q
Q is ay

closed
This requires find than ofalgebra

KE alg closed if every Uses a Axel eat Q Q

polynomial f CKCETsplits ex lRLiI atibla.beRCklRLi lRCxJKx2tD



 














































































Example ftp.x3 zc QCXJ
o Rtl CKIM n's.IEYdkdtroob3fz3r2fFELx2tlCQCxJnspIuYBd I

XII C QQ primordroot

gY2 y
t WH 5k peewits It Ezi

splitting
free KEQCy itrf c.rs

K QLFgFzgfze4

QLFs QPR Ff
Bi

XY 5 46 C Ex Rinks for x2z just to

E 3 LE 2 need to adjoin one root T2

Springfield IB EE ther get other Fr

Q B E But here just adjoining one not

3fz does is not enough

IQ Fk
dd

f



 














































































Tim Existence Let K be a field so 2 is a root of fix

Let AxlCK poly of deg n fled 4 21 g Lx

Ther f splitting field K L
g me degg n the inductive

foftxl.More.ae L klEn hypothesis implies there
exists a

foot construct 2 inductively spiky field F L

wrote fad filed 4 of g LA EF
where each file is ined

Suffices to assure Hx irred the L is splithy field

kelp clef L

offtxtkcxf.scliking fat spiky
tote forGEL KID K x7 f

irred
Therefore can construct coset

K c F kCxTkf Xt Lfl

Let KCxJ K JKfj F
f aotaxt tax n o

6 Since Ang hors

X 1 1 L I ftp.aota 2t tandnT1FiK en IFu FilEn l touglaw to getKillen't



 














































































MUnigueree PF By inclusion on IL Kl

Lenya Let KCL be the factor fade an Lx H Lx tin

splittingfield for HHEKLY
Li c L

Let 0 K Ll be another Base ease 1414 1

field ext such that fled splitsk
T k L Take FF

Then there exist F L In general if k Kl Sl

Sark that VxEK old FLY ether KEL
Choose LEL not ink

In other words yet gud tk min poly 0th
L z I z TrailseE Yours t

Eek U r
suck that diagramcommutes KKIEKCXT.ly LI

Ye



 














































































MUnigueree Since Hx splits in L can

Let KCL be the also choose a root p e 21

splitting field for HxIEKCxJ

Let 0 K L'be another

field ext such that fled splitsk
Let's dette r

Then there exist F L L Deane K L
sank that V x Ek NH FH x 1 1 13

PI By inclusion on kik
check Hx is in kernel

If K 4
choose a root Continue on Wed

AEL of Hix not in k

etgxL

Eff be mehU r
Valek kg Ll poly of a

L U

K


