Lecture 13: Going-Down theorem: 2nd proof

Friday, April 27, 2018 2:04 PM

-M A in-beaml domaiin , ,-n'l:eam'|3 closec( ; coith feld a{l -?mek p

E/ - normal Pield extension .

T
B :cheaﬂ'\l closure 0'? A in E. C-PQ(Q_P'B\

= ¥ ¥ e Srec AY , Aut (E/:F\ /\'(-?*\—i(kf) ‘l‘rans{'h‘ve'a .
. Qe ‘?ro\lecl ‘H\od’ Aot (E/F\ VB ond @J'\—i(ﬁ\:) .

, Aut (E/F)
. Le* F = E

Then /15 Golois and F7g i purely insepordde.
To see the seand qact, nobice that since B/ is normal, Ak (EL)
obs bonsihively on zews of minge; T - And so for e Fir(S),
3m.-=mm(«-,\=\=(fx—o({n Por some m. W char FT=o, then
Fx@=F 1 chr(Fl=p>o ad m=fk, ther

goa= (fxTQ- Jl)ke Fo. d so hooeyt © TR FDa and o

5 o ze of hao. Hene hoo = 9o9; thus (Yool ) = Y-

cohich implies k=1 as othersise e LHS hos muttiple zets ,

Lt the. RHS does not.

Lot A/ be the iﬂ“ream\ closure oQ_ A in Fa(GQ). Then 35&\:/ ngec A/

m >0
-t 513/(\ Aaﬁa Vde*\bll o(TeA o some meZ . Hence
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Lecture 13: Going-Down Theorem: 2nd proof
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m So
Vo(eaf/, ozPe&f dor some mcZ . Lot

™

?\o’-.:%d\e#\/\amézza, " <X .
Claim. %eg\mc f(, and %’(\A:‘i‘f
)i 0'12 Claim. . X, ,a(zeg_% 3 m. )q?’ lel‘«lﬂ CLet m be

m m

m
P P P
o ‘%vm“ m?_% . Then (e(‘_t.g(z\ = o(| +, € f? .

p ~ So Tm Tm
.deA,Feﬁ')=>Z‘me'Z, < e F anJ@eif.

Qince o 15 l'n‘b%ml wver A GnJ A s \'n‘\'egmna Q[oseo\,
osze A . Hence @(5)? - (s?mesy. And 0 o(FG(F‘\\CI).

. No(ze% ’:ﬁov‘ d"e,x\/:# = AR sf“r- o(‘\; et .

Sihce o s m{'eaml over A and A s m{'famllg closed
0( GA —*70( GA Foe m moxIm,mg And So dm
1))
(O(PQ S and @(‘) GA- As & is pnime, erther o(w:eﬁa
Or o(zmétr_ HChCC U;';‘Ltr O(\G(FF or 0(2‘e$
1))

.de(s}f(\A . ozTe#\s = olesf. §r)
Hence there i lefj {QéeS]x.c /\/ Hat s over ’(f’ :
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Hence, as A{E/g)= Ad (B, obler changing A cith A ard e
Gith F , we con ond asill assume B/ is o Golois extension.
Notice theet #f char (F)=o, then F=F’ ond the above a5 oot neold
Gse L. [E.Fl<> ond Goulois:

B Suppese 1o the @whwa that 3 dl e ¢ )_i@p\ GelErp) "¢, -
Since dim. o @V gy s 200, 4 of o) Y o A(ER.

As |Gl (B | <2, Ctﬁé oté & o)) .Swwose uec“a_\\é o)

Mhen TL ceye T OF the Some tive oeoe® (Yo
O Gel(EL) \

ond otec\tz,' and so Ng

/:F(o() IS l'n‘k(jml over A aml in c\(l As

As "ﬂjfﬁdmua clostC\ ) e O\ﬁcluce, NE/’F Ye An c\iL =t? .

- l—[ O“coz)eFFgcr = O"@)@C‘fi Lo Sone O
e &l (Bh) *
= e d‘i(cri\ Jo some 0, ahich is o corbradichion .

Gse & The aencm‘ Case .

AE;cE, eI s+. O E dinte Galos

@ V¥ig, 3k st B, 2FvE » E= é{ E; .
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Lecture 13: Going-Down theorem; 2nd proof

. Tor C‘*‘ )% € Spec (B) s Cf‘(\A=°\(aﬂA=§"F; O\r\ox any e,
bd He Finde Gulois Case ,

C\Qw‘\a, :?'r/r‘ E(Q_E'

, and 01, , o ell. Heme
d E; !

.gf‘_ I“. +o and 81‘\193 us an elemert o ol G.l (,E,L_FB st Wy
G'(Of‘(\ E)) =cL(\E.‘ - As Gré= g{ (Gta.nEi), we aek O“CCFL):GE'- n

D_M\ ‘P(OQJ:? df_ ‘H\e Gemﬁ.(Docon “Theovemn .

Let T be the Pild of Practons of A ord E be the freld op
Jmctions of B. Let K be the normal closu of E over F, and
C be the integrl closure of A in K. So C/g 15 om iwl:eami
extensim ad  Spec C—p Spec B —y e A are orto. Suppose
B, b, e C st Hok=p oand P ab=q, - By the
Going- Up thearem T o) e Spee C s fraB=q - As y
and %, are Two primes 1 e Fber of ¢, 3 o put (K/g) st

®, = 0'(5:\513 . fence F < :F;_ |'m]>||'es o(H) < ﬁ}sd_,o\nol
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(YA A = Fah=Ff, . Hee §:=Baolh)c ¢ , 4eSp<B

oond FoA=®. ®
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