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CHAPTER Vil : NAGATA TRINGS

§s= BASIC. “PROPERTIES

(10) Defimibon: Lk R be o Noclievion domain with deld of quokienls k=Q(R)
and S a Nocthevian. ving.

(e R is called aw N-l ring (o N-1) i e inlegeol dosure o} R in K is
& fuwle R-wmodule.

(b)) R is wlled aw N-2 vug (or N- 2) i dor all bnile fedd exlensionn
Kol e M-c%ml dosure of R iw L is o huile R—wodule.

{a) The “'Mﬁ S is called o Wﬁ-&' ﬂi‘&( 1 {or alt priwie ideads Pe d
He vesidue ving, S/P is N-2.

(1.2) Remarke: (a) U R is a WNoctherion dowain with @ SK=Q(R]) thew R
is N-t il and ouly i R & N-2.

(b} Ew& beld s o Nu.%m}n. dowmain .

(€) - R be o disorele valuokion vug with @< K=QUR). Thew R is o
Na%o}a. h'h%.

(d) Z s a Ne%a&a_ Hug

f'l’.‘o‘)’anark: e will Aw doder Haak~ Em;w% Hh% which, is ng{dl\l sf; ?\'nigt
@35,& ouwer O %&:ﬂd\ or twer He iwk?ﬁ is oO- wa-a_ n?m%. e will also
coushruck lader @ ﬁum‘a\e‘_ m&. o focal Wectlonom. ring. whacle is nob-

&,NQW nK

(7:4) Poposition: Leb- R be a NocHuraw dowaiw with field el quokicnbs K=QUR).
Su??@s&. ok Jor Loevy, Kuite Fmreiy inaepavalie Bed endension. WKel. dh
gl closuve @?;. R om b is o %’nmk’@wmaéwim TThan. R iz Nez.
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M= lel- KSE be a hwle fedd exbnsion. By mim-%{u% B, | hewssary et may
essume ok B is worwal over K. beb Lo=TFx [ G {FA)) be the

Sixed Fedd o He awloworphism group of B ower K. T Lis puely
inseparable over K amd B s Aporable over L. "By ohsumpiion. the iwh%m;\
doswe S £ R i L i o huile R-wodule. Ju packexlor, S w® o

horwel Nochuviom dowmain. Sine E s Hudle seporalde cver L e %h\uﬁml
dosuve. S oL St b s oo biwile Sp-wodule . S i Ha iwk%m;\ dosure.

§ R iw E ond o fuile R-wodule.

Our $insk %pd is Yo prove dhak wwplele local Neethenanw vngh Qv
_Na%a.\m. vings. Wwe wesd:

("1.5) Theorew: ('T&Ju,) Lel R be o vormal Nebheron. dowaive omd xeR o
vonzero dlemenk whidh Ackiskies Ao dollowing conditious:

(@) The privcipal ideal XR=(X) is a priwe. (deal.

k) R is (X)—adically cowplele and  irparaled , Hak-is, R (R, LY.

(r_) /R/(x) s W—-Z,

Taoe ® s MN-2Z.

Poal: Lk K=QR) be He quobienk— kidd o R. Sine R is wormal \ R is N2
il char K =0. Thus we moy Augpose. thed chax K =¢ YO . "By (T4 i+
suflins Jo show- thak- Jor mery fimile pusely (wseparalde held eddension Ke L
Hhe inlegral closure of K iw L is o fiuile R-wodule. bob- Kl be oo Fiwide
pwely inscparable hield axlension. and e ™ o Hhak with quphi Ve k.
b~ S dewole Mo iudegral doswe o R dw L.

Claine L: S=}sel V9 eR ]

L i: *2% is cbwiows. td- s€8, than sTe and thn sTeR, swa
R iz worwmol and Harefor KnsS=T.
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Enlm'%u L, if necesnavy , do ostume Hak Hhee is on elemed ye s with y¥=x.

Sue RES 5 aw iu.\e.%mi wdension. wnd P=xR o i we. ideal | Hove s a Fv\'wt
ideed QL el wi GQns=FPF

Cajiw 2: @ =y5
&Q_LC‘-.?J “For all sefl dhere s an ue® &m& &c‘ﬁ-.xu, mnc] %us. sq,-ayq u‘“ﬁ;cu_

u ~.={$/\,‘)‘3 &R and S4eS by daim l. Hence. seyﬁ and QEyS. Oun He obler hawnd
x=yle@ ond Q=y5 Jollown.

By Clodie 2w focol vings Sg omd Rp e discrele valuakion. viugs itk
vesidue  fiedds kiQ) and kiP) . By ot freokios. Haory Urourbaki | chap.b, £8, lewwa 2]-

CkiQ) s k(F)1 & Li:K1,
i padkcudar, e ked odesion  kF) S k@) s Fule.

Nole 4hat K(F) and WR{Q) ax M quokent falds f Rir=%p oud Ss=%a.
By amuwuphon R s M-2 and Hha el dosuse o Re in W) s a fuite
Rle —module . S e is iueqrol owr Re, Y& i o fulde Be-wode.

In oner do buwise e prood wde thake: |
() @=yIS=xS=PS aud Ve Q-odic ‘fopdogy ow S is Ha scme as Y P5-adic
dopology ow S
W S is rpaxaed o He Q-adic opotogy . |

PP ): Sie Sg s o YR, [lem @S =0. Teen [ @ =© siva

S is o dowain . S is Acparobed .

i) Sme @ is prmcipal , @V is a dinildy geuecld Sig-wedue wnd henw

o fuildy qoneraked Rie —wodule . By mdackion. on 1, Far is o fudlly

Yeurraled R-wodule . T padicular, ¥ms s fuildy gencoled R —wodule .
By W, Theownn (1.29) S s o fiuildy  geneveled "R-wodule .

i'?-iak) {Oioﬁm%: b R be o s‘:amp\ehe.. local Weeleviam r‘ia% e R Ois e

. ._Ne.inm hu;.%
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Puoel - b PER be a prine ideal . We howe Yo showr thak th viag, B is N-z By
(dun's  Stuchue Troww [ Mobsumura Theorem. 29473 Hewe is o cowplele. wegular locd
Hug Ry amd o fuile ingckive. morghis. R, v TP TThun i suflias do show-
Ahol- o complele. vegular fecal vug R is N-z. be. proceed by wducHon. on
h=diu(R) omd ckeose aw chmenk xewm-wm™ Then:

(@) xR is a prwe ideal. |

by ®xR s o wwplde regudar local wag of dinension. diu(R) —1. By wduskion
Rypothesis  ®/xR is N-2.

By (75) R & o N-Z riug.

(1) Debiwibiow: ek R be o rewilocal g, 3SR il Josoksow radical , oud R
Hhs 1-—&&&:’. Cnhuﬁf}iah. af_/R ® i wlled ama]y%ml\v Wmt%‘é lf_iﬁ s veduced

R is colled omalyhicelly wavamibed 1a PeSpec(R) i ®P is anclyheally
s o fied .

(1.2) Remark : Recoll how S1: Lk R be o somilocal Noctheriase vug | Wy, w
4he. woximol ideols of R, and g-——»m‘n cen iy e Jowcbsow vodical . TThee
(R = i Ryge
- -ﬁ'iim T o AR/ R )
- “‘i";"_‘j‘ Biw Ruify,k R

T-——u.,

[ X

Nole Hhod- o com?ﬁcie_ &&mdamﬁ Nw%vim \‘iu%. s & _Nu%aio. ving .

{1 "l‘) Empostjnou.. (’Re&s\) Lot- R be o swilocel MNodheron dowouin , AR ik
Jocols bow. vodicok , amd R 4 Fredic cowpebion o R. 11{';"12 is redued ; the
\t.%gui dosuve @?L_’Q. TN .%\:&& ol ﬁ&mﬁn@w&ﬁ o %-m.\.%’& R~ wpdude .

"ngg: let-R be veducd with winiwal prive. (deals ®, B e bebad ﬁ%% ﬁg.
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quobienks ok R s o poduc o fdds:
Qi@} = K, %x.... x K,
whoe g = kIB) = QRA). I R dooks e integrol dosue ol R w QRY,
Huar
R = (RipY % - x (R
whave. {%?L\)i s e iu\e.%m.\ dosuve ol ?if&; we W For all igise (WP_.;\)' s o.
Yutle Rip ~wodide | hene R! & a hule R-wedde .

Lok S dencle e iwegrad doswe o] Riw i hdd o quobad K=QR). Sine
R s flod- over R, S%% = QIR) @R% . omd , Alne R s vedinled | QIR‘)@R??:QQ&).
| Moower, S8R is kol over R and Hacloe S&gR SR S@xR s o
 Kude Rowodwe and by doilhd Bobum S i o Huile Rewodde.

(109} lewmor ek R be o Jemilowl Wachurion nug, } He Jawoson radical o R,
and B He T-adic complohon of R lek PER be o prime ideal swhich. aokishes
- Ha Q?cﬁowim% conditions ¢

(&) Rp s oo discrele waluakiow Hw&-

{Q} R e ama;\wfkwﬂxi. wnranided . P,

T :ﬁa& s o disode  valuakow g bor ol Qe Qesiy (@Pﬁ’.’\}.

’?_;-_g_@f; ”%\3 {a,\) Hhare i on elewmesd ?&’P bt ?'”RP r—?RP Ty EL\} Hee ﬁ\«% %Pﬁ*
is edusd. Tardoe be ol Ge Qug (RUAR) 4 rug. (ReR)a~(R4R0g &

V) Lesma: Lok R ke o Aomiioced NecHorion dowadn , 7} tha Joscbsow vedicad
of. K ond xe} o howwro deweunt. Suppose Yok for ol Pe dssg (Riur)
o} Rp 4 o disuek valuakiow rixg.

(b R is onalyXeally usromikied WV

Thee R s omobyhcaly urrawdhied.
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"Pﬁia SwfaFase, Shol- |
Onag (RixR)= 1B, — Bl and Dy (ReR) = {Qu, — QB ol tsien
”&7 ommmphioun. fﬁfﬁﬁ ixs reduwd for all Igier oind  Hewelore

’afﬁ == ﬂ;:' Q;,Li
Tor all (1) cousider  Ha  hadurald Worp\&ism..

b R — Rag
Gnd  Ack W.;i :m.ker*{_qr"_i\)- “B\f (" ld} %Qﬁ e o disuele valuakow "ﬂ'w%. Hemee w.:i
15 @ Pr‘twu, deal % W and W Auﬁﬁ-(wa do swouw

Moy Wy =
’E')‘f it Theomwn. {‘i.‘%g‘}-
&&S&‘ QK ~ o AN 7 X
Y R\’ UP& Wi (R} R {®er) = ‘S;Q%E G4

Veye ng
Gmnd Havdhore. | |
ﬁ?i = iﬁfgﬂ' ?Lé&'
whare Ly s Wy —’pnwm%, ik.m.

Wi &= Ly o= “?L \"RQ.B

Qrd  Feww
Qg = Oy ~ <R
For m‘& W i':;:ﬁ Wi e i o desmesd— yeR witl, u=xy. Sime W is @
" RQ% | o ol Hoee s o slewed "t&ie;:ﬂ Oy voith
diju = Tyny =0
By anssphion. R s a dowmai and x & o vegulor dewerd e R aud R . T
%“f =0 for @l g oamd ye& Tl G Wy TTkis Shoun thak- yexﬁ and b\‘}t
wpeaiing. o Orfuueni— e obroiw. ok
Py Wy & U e “« 7.
St %7}, He Joobsow rmdicak of R, ey R =0 and e lewma

iﬁ -?mxm.
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('l.i'z.) Theorew: leb R be o dewilocal Noelunmou. dowain amd oo No.%n\-a. g . Thew_
R w Qhaly'\mca.“\[ Mmgwed-

Prod. The prock & by induckiow on din (R). Ll § be He inlegel closwe o R i
o hdd . quokicuds RIR)- S is o fuille Rowmodue ond dor ol QeSpxis)
He dng o & o fule Fanr —modde. Heww S & o Nogaka ving.

U F denokes P Jasobsow voadical o R, M Hhe FS-adic dopology o S &
Hee same on  Hee %flo% depad by e Jouchsow vadical ¢ o S. Ju parkicndar,

Rel= S@,ﬁé

aud A\»H-"ug, fo thow Yok T is wdued. Heme we WMoy arsabuc Aok~ R is o
norwal dowau -

el %} be o wouwso dewew and Pe lu g (FR). Sine R s vorwal
R ackishen Sent's coditows (R)) and (S.) . Hewwe ®xr hos wo awbedded
prwe ideals awd Rp x4 a disaede valuakiow ving. Mocower, dim(%p)< diuK)
sind \m’ wduckion. Wypothestc He ring B/P s amalyhically werawbied. By (T.0)
R is o.ml\fkml\»] wn sl frid -

(7.13) Rewark As %m.urie, ('Nb) wnll  shouw Na%a}n_ rima,b cannol be characlerizd L\,
Hee Fmpev-{-z, Had R s mﬁly@fmﬂy uurat fed T Loery prime. ideal P R. Twis
ondibiow s ‘oo kol -

Nexb we inw.sii%a}e_ @ P“’F“"%% o ngol—a. r{u%fs whick. bhas been used i
He fost c%mrkx- o Arhin af;iamxiwwi-iou,. “Tais properky, will also help i (T16)
o wusinck o rug whide foils + be Nagaka.

3 lse%"u, En, vecalling,  sowe. focks  frowe previoun dmﬁeﬂ. lehr K E ke
@ feld adewsion . E is spasable over K I and ey i for ol feid
txlensions K€ L 4 towsor podudk Eopl s wdnwd . Mowowr, tob JE fiex
devole. Mo ad- of ol fiuilely gewecald Kosubalgebrosn of E . Thew
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omd Egyl = ‘Q.";“".:‘:.:c..x. E; ®yl--

Mowover; by {labuess of L owr K
E,@,L € Eogl

aud E is Aposable. over K if and euly if E; is Aparolle owr W for ol leT.

Sime E; is fuwledy guueraled over K by (V31) Ep is Aupavakle over W L and

ouly it E;@, KT s vedwud whoe pro s e choreclerishc of K TTus

wplin 4hal- E is Aparable owr K if ond oy {f Eg kP i veduud . St

KP™ is o diecdk bwid o fule pusdy iwaparolle hdd exdensioun o <,

we obladw:

iqﬁlq)%Wﬂ wt B s /w‘:m'ub‘e_ over- K il and owly L Eeyl is veduced 1{0*"
sl fuile pasedy waparable  feld exlensions Wel

(15) Theorem: Lok R ke @ Acmilocal Nagela dowmain, R M complebion of R
wn-He, cenpeck- 4o ik Jawcbsow vadical , onmd B, P Hu winiwal priwe idesls
R, For all stisr M quobicdt hdd  k(R) = QR/m) s sparclle owr QR),
He quobiend- fiedd o R.

T S K=QR) and B =QR/E) for leitr Siwe R is Nagala by (T.12)
R is redued  with lolul riug of quokanls:
QR) = E, x .- xEy . |
By (T.0) ik sufius o showr Hhak AR} @ L s rduad for tery fule
diddd adewsion. Wl . Stww L s flob ouwr W we hove inclusiows:
Reyl = QR)egl = AR )@l
and it s emcugl. o show Hhal- %@RL is weducd Maw QIRyE L is o
- focalizabion of %@RL. -
ld- S demole He fidegeal dloswe f R Iw L. Siae Kol is fiwle and
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R is Negada , S is a huwle R-wodwe. Ju parkaddar , S is o Aewilocal Noctherias
ving amd  He owplehow of S wille vepecd do s Jawbsow. vodical i given by
S = R@R S,
Sie Rogl s o loalization. o RO S, it subpus do show et S i
edued . S s o bk sdasion o R and hene also o Nagaba ving . TThus
by (712) T is veduud.

Nole: Wwe twill show ik He next achow. thob- awny aicag.\:\—a. tabentially of Kuile.
J-n.Pc, over o %JJ' K or He iu\e:?_\—s € s a Ncﬁq%_ \r’iw%.

(1) Example: Leb KK be o Jield of diavaclerishc p>o and x o vavalle owr K.
T disode valuakion dng A= KGily hes comglebion A= Kl L
| o= 2, aix" e KExL
be tosswadewtal over Wix). T vng
_ _ R = Klx,w") n KL<
is o discele  voaluakiow rlng witle  manimal ideal Mg =xR ond vesiduc didd
Rlug =K. T parkiader, R hon couplebion. R=RKEL=K.
1y R s wob o Nagfjm.. ng
Obvicurly | we hove. thad- we KExL, wé QIR)=KlbxwP), aud w wseporaide
over (L(R).
('i)"{ is umal\‘ijrimiw wavoms fled  w toery Ve Spee (K) -
B SpedR) =3o,mg §, R is onolyHeally ucvomiied in ©, and R =K
a fidd.
[(3) R is not maeubally of Kule dype owr K.
Tor ol we ™  ad- —t:,:f;hi{x"‘ékﬁ?ﬂi

4 =il

and By = KixmJ e,y & KL



B is e lowlizakow o) o ppwowial rng G 2 variables ouer K. Obvicusly,
Jor oll ne N By & By

and R = Upert Bn-
(4) The inlegeal doswre S b R G Klxqus) is nob o fule R—wodule.

“Tor ol ne®™ ad- vo
Wa = h Z:H oixt e KExN

amd Gy = kOquly o & KEA.
For all ne By
Cu < Cunt
and S = Unem Cn = Kixw) n KExL -
Thaese

S = mtm@%@ o)

and S is a discede valuakow viug . (Nole thal- by Kl - Dkizdkd S &

. Nocthariom).

{s) ”R@R K(xlmw w nok- reduwd -

Obviounty , (wei —lgw)’ = 0. Th wwaius to show thak wol—lew o in

%@R.k(x,w\j. Sinee

Reg Kinw) & AUR) @ Kixw) = QUR) @g gy Klxi)

i+ is tuough. do show ok wel-law 40 w QK Sy W {x,a) - Ths

ow ke s on Jollows:  Exlend (L0} o o bosis jefr o Mo

CG(R) vedor spate KExY  ond L LA, oo =3Le,— o) ke
e webwal basis ol KKixw) over QR) = K{x;wof). Tuen %a,hef?.kgfmr_

44

y=Ci— 1 7~

is o bass @f; Hia. Q(Q‘ﬁ}f\aadrw Apale. Q{R\) QQQR} Kb&,m\).

Hene wol—lewo.
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. ‘§2,= ToRHMAL FIRERS AND NAGATA -RINGS

(1.07) Depiwikion: Lk (R,m,K) be a Jocal Nocthenmase rng, VR e w-adic completon
3 R owd PR o priwe ided. |

(@) The Jorwal fiber of R ab-P is Ho ring Rey k(F) whoe k(F) = (Ve)y.
by R is called a n'u%.wi-@k C&;.om%w)W redused (We}w\'cd\‘f \m%ulvm", ‘uomd')-
Horwal dben i fr toery prime ideal PeSpelR) amd dor toery fuile

eld  oxlewsion kiPYo L. e Hug. %@KL is teduud (regular, nomwol ).

(7.8) Peopesition: Lok (R,m) be o local Nochhewon ving ond R Mo w-adic complebion
g R. T following are fquivalent ; |

{a) R has  quowectwcally sduced (wegular, norwal) 40%0.1 $ibers.

(b) Tor all PesSpc(R) and for all finile puly iwseparable 4eld axlensions
RPISL He ving Rogl is reducd (wgdor, normel).

'Pﬁgg;, e c...iy wed o show (b) =p(a). leb- Pe SpecR) and k(F) e L o fnile
feld  oxlension. By (1.3%) Hue is o dmle pudy wwperelle fidd exlension
R(AYZK' 2o Mk Ko LK) s mpavoble . By arswmphon (b) Hhe vug-
R@g K is wduud (wgular, nomal). Siee K€ LK) is fiuile Avpavallc,
L{KY) s zhle over K', Hewee (ﬁ@RK') & L{K') = ﬁ@Ru\(‘} is fhale
v R@ k' and Rag LK) s wduud (regulor, normod)by (4:50). Sine
Re L < %’@Kuw‘) i foitpally flak, e amedion Jollow wilic

U, Theowera, (‘?.@d‘).

(1.19) Remask: Nobe dhok- i K iz o podect fidd, Hhow K aduils oxacky,
DYE ?amh[ Ewumﬂe: %&& mhm\'pm, M@meﬁy Kek.
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o A120) Theorem: Lok (R,m,k) be a local  Nocthuriaw wng . R is o Nagela ving { and cnly
PR hos gomehicaly  eduad  Jormal - fibers.

Proof :“=p": Lk R be a Ne.%asa viug, PER o prme ideal, and k(P)S L o hiile
Feld exlension . Thow Hhe imlegeal dosuve S o Rfe iw L s oo Ji—e.we. .’g_mm.___
and W cowplebion of S il vespeck o ik Jucobsouw. rodicel is given by
. T =Regs.
S S is a sewilocal Negala dowain , by (7.10) S is reduwd . The wng R gl
s @ lowlizakion of Reg & and hona. teduud. o
g b PR be a priwe deat , RP)S L a hinle held exlension and S
M \'ul:.%aﬁl_ closwre. of Rip iw 3. le have ko ahow. thak S i a dwde
- Rowodule - Leb 5,28 be ow Rosubalgbra. ef 5 wite S o fuile
Re-module and QS)=L.. S, is o sewd locol domain with cowplebaw.
o | e = R@®gS..
LBy Babuss o R owe R e ving. RegSe s wnbained in Regl . Hew
S, s wduced . By Res' Heoww (79) He inkegral dosuve S of So in L
Cis e fwde S —medue . s S ks o finile Romedule.

 Theowm (T.20) chawmcherizes lowal Nu@a&n vings Coaem?\eke‘.\\‘, A chavacteri zakion. of.
- arbitrory Nagado rugh also invelves  grometrie  teducdness ef formal Aibens. For
ow  mesmsdowa) ﬁhﬁg‘s 4his condition is nob Au%i—;u’unjr. Ac&éiéﬁoha,\\y we. weed
wudiour on He notwod focus ef. b r\fu%’R amd sowme of il exlewsions.

é'i-ﬁ)?g%iuﬂiom b R be oo Neetheran r%n%. R iz Sold h hase %&gm%'m}l?
wduced (v:g%{ujm-, harmaf) dormad fibers # For oll waximal idesly wo R the
locadization. K, has gometrically redund (regular, normal ) dormal Aibews.

{27y Exercise: leb- R be o Aewilocad Mechheron ring. Shous- Yook~ R is o
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- N%ia_ vivg ih and ouiy i e Aecmo.\ g R ove gf‘ﬂmd-n\.a“y. educed -

{"T. 13‘)";%&{1{0.% : leb R be o Nectienom ...h’n%.. “The vormal lous &R s He nek

Nm—{ﬁ\) §?§ %ﬂ:{ﬁ.‘) P is homa\qﬁ .
- T %M&F‘@M&k}' &:r;g_ NQHK\) . Sfer_iﬁ‘) iy cium\-u\ BY NRor| R\) S\:ef.{i@) M{R‘)

- 2Y4) lemmea: leb R be o Nedheron domain . Thew Nor{R\) s Cpen. in Sp&c{ﬁj L‘L omd
oy if Hese B3 o nowzero  edemend LeR il Ry a norimal dowain

Eﬁ_ s i Nor(‘R‘) ig opei e %(R} e . NND\"".(R\) iz Jdosed and 4hee is
ideal T R with NNor (RY=WV(T). Sva R is a dowaln ,ITT+0, and
Hare (5 o L eT (o). T ’R‘_ is @ horwmol dowmcik.

“*‘*‘ T s .iei{w(o‘) it "R.f_ norwad.  Thew Hurw ave m\y f‘mkejy Wy -&m{%QJ- ouc ..
Pﬂuﬁes, ,, _____?_% with L e®:. Hone Here ove ok mosh «{1W.M\i many (i “‘“‘l)

_&q%u oke priwws G so thal- Ko iz wok a %Aw«r ﬁn% Aller WMWL&ﬁh%—
i} ssany — L a,_.,,P be. Hhe %m.@m— one prime ideals of R it Ry,
Vot m%dar

Vi = V(Bin.. nR) & NNoR(R)
i Ry bs wgular for ol hiiglb- ove prmes Qe R bk ¥, =¢.

Sine R;ﬂ is o norwmal &o&wm'w) ‘?ur a3 priwes Pe ‘-%}w.:..iﬁ“) wnth. L&V
ond L P2 2

&F%@vmp‘):;.fz
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MNor (R} o= Vyu V.

= V{Fn..n H«‘) u. Vf&,ﬂ e 3 Qh) AR

= VB L a Pealn . nQaJ e
is. a desed  Aubsek- e} Spec (R\) and NO\&".[R\) s epen,

7 15")Ec?osn5ncu. Lo R Lex..o.....,Nue.ulcﬁ.c.wu domain.. ond S He iuj-c.&m.\ closure of.

R oowme ks J[-.dc\ a—i_ Ceu.ol-.m\& Q{R‘)l{. S W o «?Jnik R-woduwle then  MNor 'R:) 5
A -SFQL{R)

”Pmar Leb o
{mmrSCRﬁ R S

demole Mo conduckor- of 5. Sime. S s a %.mm\, guneraled "R~ méu\& amd R
15 o dowcun. , Hewe is @ nowzeso ?J\amué.-.iej:. e daiwe Hhak- R

4-
wormal. Find nole  dhed- .S_".. is A ....iwh%d..g.\osuu o R e RIRY , Led- k&S

S_Fm' R“Q_.‘ -Cmé_R{' i\
orwal . By lemma (T2F) Ner(R) w ax open  subsd- o) SpeciR)

(126} Remark: Nole Hhok wnder Heo cus.buwp%m of. (“I.?-S'§ WNer(K) V(T-}
whire T a5 e conducker o S.
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ey Ry s Nt dor il me in- Spec (R},
Thew R & a N4 ﬁn%,

”M We. hoae o show Hhal- e ih&&éwﬂﬁ. doswe 5 ol R in. KeQR) iy o
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Nole  dhak- . aud. - depend. . o m € m-og:méﬁ\) ond  Ad—
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houzers dement 4eR . wnide Re a womal dowmain. Jun P&%wﬁar,""i{%mﬁi;-..-;_Sim‘}%.. _
D Fr oM e e EF&,U{‘) T
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Sue. S(m}y is wormal , by {T.24) Nor (S{w)) is an epen subsek o} Xlw}) and
’ZF'(M.@ ta. dosed e Klw). The comonical wmﬁu’s.m. Rt S{w) mduws o
_ s:ow%mwwa_.&uog{u

spmegmy} e sgmm\ 5
Muwow:r’ Aluck, S{wﬁ) s nuie%ml ovarr R, Hhe wmap T, is. Aosead ﬁﬁom.mvh\} and .
| T LF(w)) & Spec. {_R‘)_ w . .

s o dosd  subrdd- of SpectRY .. L ME Sla) be o wmostivacd ideal wifle
MWaR =m . Sikw u), is wormel omd Sluw)y is @ locclizediow of Sluju
MéFwY) ond hene  wé T, (Fla)) T ad-

Vo= 11 e m-speei) Ton (FLmY) . .
is & desed subrdd- o qu_gﬁ) wrtsich %mk, o conkodw. iy ook ead o R.
Taos Vo=@, Se SpeclR) & ques c:@w-.Fadr, Hazve @, %&mik&? Waay  mootimal
ede Wy, om ) Mo e w—SpeniR)  withs

EWA-; T, (Fim3 )= ¢ -

S T= RS, —, Swil & S T is o fiwle R-wmodule and e claia
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(1.28) Theoww: leb R be o Nechunow wng. T %o.uom“%.welahom.m squinalenk:
ey R s o Nu%q}u.vih%..__ o
o ABY R ackishies e %ni%em'u% condihous: N
). T fonual - fibers o) R we gomckrically  seduad. -
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Y S s o hwle Reclgbroo ond o domadn, Hun T ois a Nogako ving and
by ._im%e,%m.\ desure T in. QUS)  He G‘Mml-%wl& d g, s a fule S—wodule .
By (12 Nor (8} is opew  in S?&QS\}v o
bl e heve do Aowr ok B nung P s N2 for all PeSp(K).
Nobe dhak i R sohabien oasumphions (§) omd (W) 4o dees e, Thus e oy
o amkme Hhed B s oo dowesn m}s‘s%%m% éé)..m&.{.if} and. haie o show-
Aok Koig M-z S o
el K=QRY), Keb a fulke Hicdd  opdeusion, amd S ke tubegead closue
f R o L. To Hee s a froste R-subolgebrm T of d wilhe quoieik-
/%%‘ef}é QT - L By Mum?%@m iy Noe {T\} i o ﬁpec.ﬁ”}. (23
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A28} Theowem: led R be o NW&'& \'\h% and S on TR- d%bra. e%_, %m%n:_ %\:’e‘

T & is e Na%dm. :
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- proced 597 mduckow. on n, He nuwmber o %me.m}eﬂ ai,_ S oan am ”R-—al%gkm___
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Thew S I8 s N-Z \rm%

led- KinQ‘} be. Hie -%ne.la of. qu% ol R awned R M m%gmﬁ dosure of R
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Thew. S is. o N=2 mg
o he ‘.Ai.s"\'n%usk Ao s T
C R b T dhis cose  S=RGI i o vowed dowain. . leb K= QRY. e Aok
Ao Hhake i K E L s o .%mak puly wsparckle hidd extnsiow fhee
M inhgead doswe . S dn Lois a fulle Somedule. beile L= Rixyx, )
and  Db- e N %ammke%rmﬂb . d‘_\_{?.e K(;J‘) uthere q=p ond char K =pyo.
- Thew Hwe is o dinile pusdy macporoble didd. extension.. KEK! a0 thal- |
e K(x) for ol Meier. b R dencle %m_m%ol Loswie oL R o K
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AR il ad § He kgl doswe of S in L THew Hue ave inclusiows:

| SaROI £ RIS - |
e RIxL s @ Bade S—wmodide. Thuy W sudhies e shou:
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Wrle x= Wa dor mowme  o,beR.wih a%0.. Thew T = STVl =RTYal=R
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P oand b Q=PnR. T g Sg =RgTxl cowkouns o waswol idead
PlaPsy wille (SQ)pr = 5 oed we hove o dhows S :
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whare rpeR . Jor ot 0&itt TThis lmphes
E..f:o YR SR B Y . | D
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) Sp i anclyheally wnmached i Q. o
(o) Sime R s oo worwel NecHariaw ang by 910, Taeoren {5:44).

iy s

W

—ﬁm o K= Qﬁﬁ\) 1
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o lowlizokion- ol o K-al %Lm.&ﬁr%,mh .%ﬁ?e__ SR, — :?'-.n'_j»_/—.n,\)_.\'s. o
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ke Z-algdbras S whide ds e doweodn, Nor (S) K opea i SpeetS)
H 245, Sis oo bdd. Henw onsume Yhad 2. S
5 o fiulle Asparcble  bdd . exbemsion ond oy 310, Thuorene (S144) e
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