Groups & Rings: Lectura 3224

Fiaite Relds  (522.1)

. Separchilit,

. Ck&l"aC«‘-QJ\\‘gk\g P

e Derivahues

- Finite heatds

e ?rv(xu“e% ok f\‘nih. R\@u*é



M 0 AM,VM\J P(f)éF[X) ]S Seﬂc\/‘ql"-{ F 1 ook /'Aqs‘ol)/ﬂg
bedd ore all  diginet. OHerae Insgpomlie

° 'L E/’: I‘S A ‘\\ULA C’C"‘MS"S”\’ Hb«xﬁq M\F X & E )'5 SWMLLl
L ik myaymal pvlnﬂnawcq( o sefmiv\!l, OHerune )'/L.Lq\mL‘(.

o B Red exiergion =/F > %fwnbk e Mco XEE is S(,cm‘"{
OHesrw e \wmék,%a&uﬁs/en E/E s W&J«O IM&(MEK
I‘(' oy xelE ~F 5 \scperable

Ex: E=QRED) (D sg-bee iobrpr)
« = Mﬂ' beconse minimal po(ﬁww(
pl)= K= = B)er) has heo disvnck wors €D
o E/@\ (s geperable Reld edension becanse i€ x= a + b Hhem

PO = &2 )(x= %) = (1B Y(x~(et))
_@,a) L) = X- 2ax 4 akD
= tr(xyx + NE) e Q[’(}
5 & polrg.msmbl UMDMM ot & . Moreover
o o) pggparhle (tpeated mols) &= =% <= b=0
= ,o,,,;,,(x\:XAO\ Seporable
¢ Pl Sperable D b £0 =D P ) = PUF) Separble
So x s stperable \FacsE .

Fack: ("”F i~ l""""> It E= F(“\)o‘lr”/‘x"\ , Hen
E/F Sepombe & X, X, separbic.



CW@Wf

(em 22.3: (Fmghmw.,\’s MS 1€ R g vakh P.—_O (‘o pn'ne) Hon
(¢l Ca + ‘QBP= aP+ LT Wa,beR
() (a -elo)q’ — at bt fa,Lek g= pn Ve
FE" () @M— E)F—;_ %éf) AA‘ LP“« — b v ofb= a™x W
h=o>

(F)ﬁ P" B pL--) h=(,2,._ p-1
TN [ A & =0 or k=f

Ue) Use () repeateatly, . i)
Wf When p=0 In R, we Wowe a 2L ho mo movphism
H Probencs : Frob : R‘ﬁl{)

Rub: 16 F R of dhor ¢ tn F = {x: xeeS
5 o gubheld | gad lec F =g’ ot F=F

PPC ~ ) F [/wosfk\w\ wawally, e (i@xklﬁ)
Ling

lseparble Mo Fox roob ik splitin kd B Hn =
(x—x\f = xFoxFe xf-a

Ex: P> =24y Ten x—1 = (%= T ) xAT)
buk ~1l=+1 W R = 7‘-[ (7( ",—) = (x~ l\

Ex: F=F,(¢t)- {F&) FaeR,LO 74—05 raRonal frmchon .
PLX\—, XP € (vedmauble and Reporabdle: p(x\ é<- /P>
Ft) C F (7)) punky lnspemiic exenton,



o@ . .

Deb: Lot g0V = Zayn™ € FLAJ, Then e denvahon of 06) is

49 :=0§:0‘% " & Flx]

Ex<: e D: F[)‘B———?F[K} Is a %mu‘o Mu&rph&n (Mra”*,\ﬁ ;\WQ)

e Labniz nule: D(pq_) = PrcL “ (’ﬂ’ <

¢ ker D =9 zax®: day=o ¥4}
= {constant polynomiale§ = F (>0, dag=0 = ag=o)
={Zaunt s ag=0 # pxdd = Flx]

d=0

/
q °
EK%()( -2)(3)’:- O ),\(/’,Larg\

lem 22.5: Fe— \:Zxﬂﬁ Is separable. <= «F)-ﬁ/m "1“""”‘5 P“""'(

Lemme. (wising in e oot ): Lot ER [Lidd ext., b, € FIX). Then
£ 9 are V\Ol%""w% prime in F1x)
S f,9 at MJM\‘/U«; prme in ElJ
p& & FA|F Al deF] tun £ =dp, 92dq o FIx) gud Elx).
D P o e vel. prne in FIxY), tlen L=afrby [Fuckidsalye )
wh a, b e F[x)  This relabon qlao halds i El<) so «F—l% e algo
vel- prr in B0 0



pf of Lam 2257 By Lewme | can replce. ™ by sphivay Held
oF F. Thus, )= (x=x) (<~x2) = (%~&.) o eF.
£ and € how o common fackor @ € and € have @ cammea rool
= fl(x ) =0 for soma ©

N R6o)

F'(x\ = Z X—0(; < «¢ re,pcovho( root fee some !
/\ L=
Leibz- e
"lr("(\\\-,—_ ;E_E’;)yl‘ +0O =0 &S o s a N,fm\’t-& noo b
¢ X:“(: D

Prop 2311 Lak E6) € FIXT be imvecducible
() € dhem® =0 4~ £6<) & Spererol |
() K char F=p, #in £x) dseporable & ﬁ(x):g(xl’)

_P_E,‘ We have dhat F Sepovalle ? '@) ﬁl NIOLHW-L\O pome

LS
Cince F is rreducble and c(¢9 < &%Q-l) Hsis s @zw{u«waf‘
“'b ‘Cl'—'bo' ﬂ'\S "m'oh\ex tha Lw PV Fegox
£ conshamb = conbadicks £ inveduubly

£(x) = q)(xf) ]




Recall (p"’r 22.| ~ 'LZ.Z) v Suppese F s a hrite. R,
[0 n=l€l<-+{ €F 2ea hor soe A D ches FF0
(Ad Z{)Z‘—‘—”‘; —_— F . FPCF‘ ﬁdﬂ( exch

1 —_— l e
‘e L‘
ey P Rl

() |[Fl=IRl "=p=q.

ﬁm 22.6" Lok P be a )ow'm& muber gnd neZ .
- Thee exishs a unigue Reld of wrderp™ (0¥ 0 7

/uy\—wu‘q_u.( isom .

o This hed s o splithing &eld of- F\=xf_x e FLJ.

j);:.g\ }Ff,, :/FZ- s /({’/@k el oF i:{pn elenents .

T [ alse called G , He Galsis eld wf ¢ plonerh)

ot Exsence; leb F be the splifing Relel of f0<).
Need bo prove fak [F( = p".
. "Z S Sﬁm‘ok} B/a €|(x);D(Xr"-X>= anpn_- | =1
So (eoks oF f are dishnck,
e Let S=JxeF: F(x)——-ofsio‘eF: Mgzcxj (a Subseh o F‘)
Then [Sl=degf=p"
¢ Recall F=F(S) smalless QUA coakinmas S
Need 4o prove Hut S ka hdk (= S=F)



= leb Freshman's dseam
ﬁ)@{—/ﬁf’@f&/{. 737‘@ X+ D R S

> ep)* - wle xs = XR €S
@tcx)?': (-l)iﬂ‘@tl\lxz-x S -x e
LiF Kéb) %Q/p()q': ! oﬁ'@ l/tx ) o['eS

W"QMS'- gwﬂnsc E 5 afodd ik PA lo—eh.
Nole Hat E*= ENTY % o qreve (ander wedt) ok order p"—1
L2l | aeE] thabis, of 7o) pee B
Hr " f
= af=a VaeE ~ Bl b

Fermel's it t—
()LWA,@U)&LUMAV o E K o reo- ok \C/K)vxfn—'x'
‘%Ekqwﬁm\bwoﬁféﬂ
= E =F
(e Thw 2135 (Spkfﬁ\'b Feldy are wnigue)

_Ei‘ “’l, G(’(\ = KP"K = X C’("‘\(XAQ,) - (;gf-\Pd\)
S=1oL,. ., -3 =T.

&f 'C(X\: )(34— X+l Ja ,F?_EXS ' JQ!DS) ne reolhy = Preduptis
F= IFZL(3/(K3+;<»N\ R\JA LA 236“5 So FZz }/:35-:9("’(18")‘) .



Thm 22.40: € G is a bl &»Lamwp of F~ A any Reld F
Her G > ok,

-ﬁgf Lk V= Lgm{\q‘: ae Q§ U({ M&(POJ\&NQM of C\) . Tl
I\)l lal and aN:( Yac Q. Thes Mae& is @ Mesh
o fa=x"1 = n=lal.
Siace G is ({ute,:ake/tim A= Z/‘,’f' x - X z/ffr
and |Gl= 0" e and N=Lem (67 p77).
Now N=[Kl 2 tw Py e dshrd (= R cydic - J

(or 22-N! F—’?x 5y (4—-) Bmeﬁx>.m, 76;’; <D
tlat - V/@G@f In: ﬁi‘lx'\

ol so easn to AM(/
Besk st }7';_;17‘;&)/0(,(,) ¢0) Wwediaitle  and

0(97?: X&CP(K\S s \oy\nzvm*r’v( .
Q(AJL\ rl&\ QGM Pl‘imlk\—c p%ﬂ»m wa\ aMok al‘-'Wab ai%“,
(The mininal pohgimio ok« priivive. elenent ks g prikee poligmymial )
Thm 227 IF ESTEL subhid, fun [El=p™ aad m[n
Connrsedy i mln, Hon D umique subhld B SF cin peh

F. < 7ﬁ,‘t < F&
c e

X s called primikve. eltncut-

C C =
foc g, T fo b chome o
o f ‘o (inhniic)
Fos



