1.[_1#?‘:'0?\:& Gralois _\-he.ona-_\
Let E /F be o v\of‘mo\\ o\nc‘ se‘bamble, e,rl:e_nsron.
Let Q.‘.: z Fc KCE \ K/-F : Ru'm"l:e, 5 normal ond SQ?(-\(&U%

KeQ)

©Let <+ Ad(Ep) — T1 Gel(K/p)
KeQ)

d(TY = (T -
( |K3 KeQd
Prve that b is a well- c\e.P-n‘necl ' maécb'\re.
8rou\3 hpMOmarflm'sm.
©Let lim Gl(K):=3 (T \eTT G\(KL)
i Gll%e) =E (T IL G050 |
’t'kl l=7-'|<' % Kek & KKeQf.
3

Troe Huot h@:):(l.:_ Gul(Kge)  ond
Conclude bhat  Aut(E/r) 2 lim Gul(K/).
@ Take the discrete ‘lb\:oloag on the finde



sets G‘al(K/F) %fqng KeQ and prve that

with respect 1o the prodact topobogy  lim G )

15 oo clased Subset of T Gal .
s Kre)

© with espest to the above ‘\:t.Fo\oaé prove that,

For any Ke2,
G, = 1 TeAt(E/m)| T| =&, T
is on open subgoup of Awt(B/p). And any
ne\'ablaovhooc\ o the fclemi-n%é Co vitorins Gy
for some KeQ).
LAs it is discussed in class, & is called the

Keull topology )

® Prove that, forany Feld FOKCE, G

o. closed Subamu‘) of Aut(E/E)-

@ Prove thot . For oy Sub%mu‘) G ot A\&\:CE/\:):

G\?;x(c-a =G,
cohere CT?.s(G_) s debwed os @) and G 1s the



C\OS\HQO’P G m Aut (E/F) -
[Hisks By ®, GS Gy
Let O be an Open subsel o At(Efe) cohich does
not intersect G- 'Bé ©), we con assume that
0= TOG-K Por some KeQ) .
Let ‘JCK°. At(E/) — Gm\(K/-F) be TCK('Z) =‘Z‘|K-
We have () TCK("CO) ¢ 7T (&)
@ Faa(@nK = Fix (TcK(Qm.

\ K = fd.
® %ot &R/ W‘F-\(IK(G\) F.\‘(th(m\3
"
X (&) -
Hece T, ¢ Gop ) )

@ (Prove. t'ho\t' H\ene, 1S &Corres?ondence, beﬁ&eﬂn
Closed subgroups of A(E /) and Pieds FCKCE.
[GH»Fixg) od K +—» G )



2 .[Se‘:orab\e_ and purely iseparable extensions |
Let F be o field of characterstic pro. Recall Hut
an irreducible ?o‘anormb\\ Ffeoe Fia is se?nmb\e,
# and orly L1340
@ Pove that, ¥ Fx)e Fixa is ineducible, then
b =1 (f)i"h )
cshere %e‘,cx) e Fn] is on ineducible ’Pc\anom(m\-
LHit: @ 3tx V=0 4= IhneFexl: 3cxx=\n(o<‘>\.
@ hody imeducble = hoa  ireducible. ]
© Let B/ be an slgebraic exension - Pove tht t
Follocoing Stodements are. equivaleat
@ YaecE «?keF $or some K.
@ VYxeE, m XV = x?‘: o Por some oeTF.
VYaeENF, o« is NOT Seporable over F.
+

R R
[‘:\"_";\'=©=t m, T_('x\\ Kol = (X=x)

=Y 'md’F(x) = (’x—oc)n , M ?&rl'ltulur o(“eF.



o ol#0 =V OrA(ocF‘) |1>k = onl(a 'F")-_-fZ \fn-
P‘! '1{ Q
o (Xme) =N —ol | m, £ 0~ @

é@ Use @.]

S.E /e 'S Called &Et:fl_i l'ﬂsapo‘mble, extension
® the above prperhes hold.

I.O bserve that E/F Se.Pwa\o\e and ?urela ﬂnsc\:amb\g
@ \et E/.F be on alaebm\t extension. Let’s reqll
Hat the se?aro.\ole Closure
E&P::ger \ 'md": (x) Se\aam\a\cg
of F in E is o Pied. Pove that ‘E/E_Sev is
'P\A"e-\a l'nse‘bo\mUc-
@ Pove that, B/ ond K/g ore alebrai Se.famble_
extensions, then K/\: S an o\laebmu’c .Sefqmb\g
extension.

[Ht: EC Kse\a =¥ K/ks:.? 'S se?am\p\e, and



'Pwﬁe\a \\nse?amUe. = K= Kse,‘: -
@ F is Called o E"PEL{' -\)-l'e‘c‘ x> O\né a‘ac'om\'c.
extension E [z s SeParo\\ale,- Prove that T+
1S ?e,rge,d: it and 0n|3 k3 'F?=F :

["L"‘f'-(=ﬂ °~€F\Ft=~c x"_urm is ineducible.
CAWE 9= 0 -+ G, € FOx1 , them
g1 = hexy' cohere hea=b X'v...ub,
ond lai:=c,\i.]
3. Let Te Aut(—@/@) and F= Fix(T) . Prove that
vf E/F is Rinte ond) Gulois, then Gul(E/f)

S Q\ac.\ .

4 let F be o moximal subfield of -ﬁ cohich does not
Con":&l;l\ 14-?: . '?rove. ‘H\O\'\," l* E/_F 'S (—?—(m"':e o\nc\)
Galos, then C—m\(E/F) 1S C\Qdfc.

[Hiok: Let G=G.< Q-Q-.:A@c(@/@\, N= G—@
od T G-@ —-)GQ/N v GQI(QEEJ/@),

431




@RI g F = G_¢ N = [xGp)|=2.
(F ¢ E= @uEIcE) =\(chrp]=f |xcm|=1)

closed

Z;(L"- g1, then q>=C-\-?.]



