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Oii,,,l!-lfZ,,Ii:rci;i.--1''8--1.1,1i,i;r):,icn _6f, I!.:.r'.1i...1r,:*{lrotiro,fldi*c}l

,!1.r:i *l'ic1:rlr .i:l:;.e z, ill e *nr;i, Il -i_c o1*.* ilacltr

. i i  cri.trric.;n eif * ' i 'o:r: inal sr:ro*thfiess fo:r, a 1ocal., ci ingile'r,c o
noe iL ie^ r ' i . "nn  i - r l .geb i :a  o r . ] . i . . ; :  f j -e . i ^d  k  c f ' ch* : :ac- i ,e l i , r t j_c , : : l :one i : t  u

f' ,')

f i .1 .  l k rk - ' f  <  oo  i : ;  p : r .ove i i  in  : IG; , ,U . . , - - . , ,  2 ;? - , ' /  *J ;  i t  genera l i r ,es  iheL J

JaCObi i rn  c f  i "bc .L , j . i ; r i  u r - f  i ' f ; ' , : -  - l ' n  l * ; ' r l  ' r - ' l  
1 )=1  ̂  i  i ;  I - re r :6 r ; r+sr  ; r  n1 . j  f : : - - . ii i i l , ta II ' IJ .  - l i .  p=1- o i t  be cone ff i i  cr i-ta;: ion of

re Su1- i . r : i tJ .  an i  i / i : i$  g : ; : ; - r ,u l izec l  en5n in  [ , . i f ]  ,D ' r )  ,  t * !  .  - r t '  i : ;  I

an ' l  k  i : i  penect , : ,^a i ; .sLr : i iura Save & genel :L i l iz : , r , 'c ion of  the i : r 'or :  . jacc i -

b ien cx ' j - ier ion of  iJag. , ' ' ;u .  i -n  f : f ia ]  ,  t i r  .J - t .  ! ' t re  a iur  or  in l ,s  : :o ie  i :  i ;o

g i r r :  t i rc  fo l lo i ' t i , " l ; ;5 '3 i lc - r ' . r l -J-z t .L ion of  t l l , :  i ; i :LrVe c l i rc i , ion i i 'e ; . : . ' ; i ^ -

Grothe n<i ie  c l i  o f  f  o . rna l -  s i loo- ihne ss i :nd to  p love i t  a ,s  a.  , ,egr i l - * : " i iy

cr :L  i ,o l ion (scc t i - rc ; ; : " , rLu 2) ,  , / i i ;  
[Rf ]  ( ; , -ee ]cnul i " i  j )  .  fhe i lea i . r : - i  , r i , .

f  i r ; ; t  v : r 's ion of  'b l : j -s  p loof  t ic ro d.one i  n  [ ; l l - l  ' i 'n r .  r r - { r .  ' r^ - l  r rnn ' - - r
.  

u l . l  u I  t /  f lJ . l i  p i '  
.  

l .n  
Lr t rJ  

r  Of  i l=u ;  i j0rJ i ju ; : ia l_

o\ te r : ' fo rn r , i l -  pohrer  se : ' j -e , i r i - .e .  n> t  a . ro  con, t i c le . . , : r<1  in  f - l r t t l  ,

l : 'heore* 1- ie t ir i :q i,:: l : ie,l- i i  oii SE*I*glgtlglig. piC **
r n-l
p: ul/(.d , l-"*t n hg-.'-i-o-i*i;Utli**q9i***Lg:.ilLqjj:l,l-?!:-,L?c:!li;:_qi

'  Ic-**sijA{** l*-i B=rr l*{ g]!L.I=(Yl,,.*elln) {rigs::r:r,j i 'f:..1_g-J_} Ic-' ' :*gj:i,,
o{ ii gith .B pi;-11.q_!ir]-r1 ,r...91J"

i ) ti4q :"*t }gJl1il" ,t-UAt$;o_gt _ iire c q 1; i. v al * nt I
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In orae:r to D::ov; l  bhe, t i te o::e rn, we rreed the f  ol iorvin.;  }e,. i , . : , r t" i :

|  " , , ,s ( i , ,u i j )  
- i - ' i ' /o  

r ;ub; i ;c i  c . l . i ,o 'u i . [ i . 'u i t io , , ,  t  r t  i ]  ln ;  L i  c  r i ; ;  r t  i ; l  o  i
L . ' . * . -  . . . . ^ - . - i ,  -  n  - - j ; . ,  * , y .  . 1 .

L 
K*y' ; ;ords I  Jecoh: iar :  c. . : , j - ' i : r : r ion i { i , lg i , r t i i -Gratheni l ieck

lenr,ia t'(F],&ntl ,fstl). {..,ej. s b**q*rw^!!e-.{'r.*in rinfi ani rg,p idea. L  J  L  
- l  

r  
L  J .

n l l l f, r,r 'r '  i- l  '  ?) ,.g* :: vr*i*l*r :j.i3"{:;i*:l?,p;. "Jgi*g 
gp

IBp=( f l ,  o  .  "  . l fm)c ,  *gS

and ht tE._,:: i :1"+ Y

- i  " i  \  T - i '  (  e  /T \  j . ! , , l t  l - " e : t u l i - : ,  i l i t ; . .  i - i f l r J  J ; i r e  _ i . e*'/ *: \.", 
* / p _-***^;._- _.:,*jjl.,. -:-ji1,l.-,!-,1y,, , _ :AiS"!.-Dl r , .  .  ,Dr€ lcr ' (R

l i \  - n . l  fn)  i : l , r r r l  r I r . . " r f r .€P ; rc ,b  ' ! *1 : ,3 ; ,= ( f l rc . , . r f r )Bp g !_ t *dgr  (D i f  
14x ,

t gc - . 1 *1 l t : * : - . : . J , l i !  i l ! _ , ' . . , ) ' -  j * * l u f i  J r l - , " . . , j ) r  ggg  f i , . * , , f ;  €  r , * : g i -

t h i r t  I j l , . = ( f .  r . , . 1 f  t ) 3 . , ,  a n , J .  d e t ( r i 1 f  1 ) d p .. t '  I '  ; - '  - - - - - ' ' ^ - - \ - - 1 * j / 7 - * -
i L

lcnirei ?, k!--K bg*:**ll.:il. g*__gh*Igg*:_j*s!lc pf 0j:+ {0, ui€ rF* * (  l -  J . .
bg "+ i*'iil+:,.*Ql ..Jg!ji9]Jg**€-lt ' :1ii:ejsl(Jgi{g:yq:j:$.:Jup-h i q* 1.*nli* =i;''',

].
i )  ? h . - ' n  f l i o r ( ( , i r . , . . . r - ; i t u i ) )  ( r . ,  , . . . r y n ) = l t r ' q ( r { 1 r . , . , d * ) ) ( v r y  " . . 1 l : r r ) ,- L

ii) Il9-t ri' ?.'t*s*"figidlgld*qr' K*g-g"n}:l"Llsj, Iif , -i, a i.i,ni,re j:irt j e:r*

.D1r  "  n  o  rUm€i le r . ( i3 ,8 )  ia l .d  f f  I . . .  s f *€ t r  s j i .g_**$S jJ
' ' 1  

' / , \  -  \  ]  - ,cict(oif j) F !, the.g (l l l )p iS e_+:i i i*I, : . j : . ,r i : :^

i  j -) lcn.; i ; . : . ;  : i  i :*b: i i i :-  ci '  !" r ov.:y i iF nnd e , l*ucrtt l  i t  i ;a L l-: .*b::: : : .r:

; l  r t i  i ; .  i ' .  - r e  i ; ; l :  ; ' ; ; : : ; . 11 - ; ,  { | , u  r i €  4  l  i l  r , i }  : , r i r - : i : i - : 1 j s  1 ; *  . ; :  ch  u i , : ; . .  i  :  -( r  J  . L

4" i i i t ; - ; :  ; ' bs r t  c , i  i l  i , r : i  i i r= , . 'p ( ; i \  r )  r ,  Thcn , , ,o  on  a . i  ip  Ia ]  ,  4 ( , ] ,  - i ; i : , i

1

; ; .282. o::  j .n 
Lr, iJ t  j , :at, .
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L*n:roa' j' irq'iet.!'lp-J:yp,e!4g-jqg.^T g{*1"[ggrg.[-1r cl-e.iu,!s_ : kr*pl/p
1? I =it E Uli 

t r S t.,S gtk r *lt' fy] , " [ t * I S n i c t * f $ r  r  l l . ! * g r y ' L r = A S k k r ,  K s =

^F .6\ .?'r' 1 t . . " t - L t n g I quch th ; l t

f 1 r  ; , '  r fm l t  -Sn :+*  x ' s i r= ( f r , . . , f 'm)$ : i r  eS .< le t (o i  t  ;  {  r ,
4  

d /

=KGnli'gng P' tl jp*.git.}glle.-:rj{*gg*f,.Jiiq_1,_gr ,sr .e!tgLthii}, }rnii=i:). ,i lrcn

i ;he  cond iL , i o t x ;  * ) ,b )  r c )  ; ;
s ta tenren 'b i ] :

at ) A11r +q .4.-I-eJ:#.1 *i ,rgrl_Si
b '  )  " l .gpgg*gg: .1,  Di , ,  .  .  rDJ,€ ser"($, ,$,

f  ' s i l=( f t '  *  $  ' f * )Sr  *1 f l , ,  i ie t (Di f  
l f  

y , ,

:',. 
ttl:rT*r.is.,.,iAer!5i*,.1,i. rr' a! nr s.r:Ah Ji]*J,pg ltl [u,,

-1

t  r i t  lz
J

n n A

&t &tt(lifl* ,il o* a$il.t.ttp'e. .e+-+:,.;f s o' I ]#;rr*, ,-il

€rggi-:  f t  have $lo- l i ,Ekkt" r l . - ;nce a) an<1 ari  a;:e egu:Lva,J-ent by
tg{  ' f  ' r  suf f ices to  Frove thu. 'b  c)  an,c  c  r  )  i } r ,s  er , ;u ivarent ,  s ince t r re
equ ive lence  o f  b )  anc l  b r )  i r as .&n  ea . l i e r  s in i l a r  p roo f . ; . i  i s  o .  f o ' *
mal1y srnor : th  h-a l i ;ebra;  hence,  by Fr t ]  ,  the r in6 i i ' i s  re ,6uJ-a, r  r ;n .1
K t  i s  u .  f i e  l d ,

l ,e t  c )  be  fu : l f i l l ed ,  Then Hr= l lg tk r  i s  a  subf ie ld  o f  K i  e rnd .
T \K f v $ H t "  r f  t r * * * , s  i s  a  F i - d . e r i v a t i o n ,  . f i e  d e n o t e  b y  D , . s r  > , s ?

th?  un ique  F I r *de ' i v r i t i on  r , ; h i ch  ex te  nds  l  by  } , ( sg  c )= I ( s )6 r  c  f  o r

- i J  . t 1 n . . e J . ' o ) S F r  i t  f o l l o l ' r s  t t r a t  I t i i $ , =
- ( +  . c .  \ * r  /  

'  4=Lr l . '  '  '  ' f * ) i l l ' , r  ancl  det( ] ) i ( t  j  81) )=oet(Di f  j  ) /n,  .  l ie  have f r ,  ( ,u,nxl l
- r . -  - - :7  r  1

l  l K t H  f  
* =  

|  i i r : t I ' {  ' t e o .- L  
J  - u  J  . . .
I l ,e t  c t )  De fu l f i l le r l ,  l€ t  t r t ,S - - ->Sr  be the canonica l  morphism

u(s )=s81  and . - l -e t  t=  f i . t t uJ  " fhen  the  $*moc lu le  $ r  i s  i - somorph ic  to
s" ancl the can.onical pro ject ions vr:$t** l-  s &r,e morphisrns of i j -mo*
clLt les'  l lence J);  - ;=V*Dio: $ --)$ ar"e t l - i1er. iva'bions and Djf  *=D +* d  d  r  -  v  r ' * v + v  

r -  I  

' i l t ; - f r c o

"  ' + D ; * f  ; '  ( ! ' o r  5 t ) : } b )  o b s e r v e  t h e i ' L  e v c l r y  d e r i v a t i o n  l : s r - - - - - > . 1 1 t'  t v  , )

v a n i s h e s  o n  k ,  s i n c e  k K -  S t ) .  $ i n c e  . . i e t ( D n , f  *  ) # p ,  ,  i t  - l e s u l t s  t h a tI  J ' . /
t h e r e  e x i s t  D 1 r . . . r D *  r i r l o n g  D *  i v _ L t h  i * " 1 r . . i r *  a n d  j = l r . . . 1 1 1  s u c h
t h a t  d e t ( D o  t )  €  p ' n * j = p ,

J J (

f,
I
;
I

f
I

f)

l ,/r n /'t



r ,ernna ] reciuces the proof: '  of theorem l" to p::ovel
'f iie o::e rn 2' *{'g,I*.ii*Q g, *g*}*"psfu"*ggg! trgllg.q, e onr}:re t e
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11.l )']

* \  r ' l
J

lti"r:

*b:g[_gggggf ng**_ii."q.Ld p f.- s i] jig{,rc .i; e r: i s t i c
* 1  i

n  , r  l q r  IU ?  i i = r t l Y l  r , v i t h  y =  ,
b J

Y  )  i r , . f ^ l ' n . n m i h , : : + - ^ ^  ' re " o' e rn./ *iig9"i9#:*!i,:Igf.r r g r' 
"L?q_gl-,!r in,t wi.tL:

;
Pftn**gn$ $-3./r "1i ) rgs*_{g,Jl*d,*gs*t.g*j_*L,lggi*,*Tg; *.il $.}ysl"qli. ;

er) ,tl, ig*g r:qSgl*I-q]-gfr i

b) thgrt**.Llgt Dl t6{ e*}m€fier(srs) arsl  jhg*e l-e q,q$j.g*frr . . , ,11*'€r
sqgb*-thq!,  rsn-(f t  u .  .  "  ef*) J1, ancl det(Dr:f l  

l )  /y.
ir) &gi. ii'gK Q* .+Sq.,ilglirS*il3*,i uugrt**he! Kpgrr, *gd jr igjt_€g,r=

e*IH*SXgq!-ti li*41,'\9i).T.it-+!*:lEe ir1-gf1g*tSpq]pjif ; ,"{:SJp i,r }q__ffi*Ag3i_
,qt-pl "+d9*L9.I tt' *.f..,1 lbp;q'g;l,J,ge_- f *g.Lg i=irlivi Lg*qi flgfSg.*ee-Sg#ig$*of
i( (e.ri, i f I-{ iqj: 'S-gg{gicient f ielcl of i i). i 'hgg_a) gnS} b) g5g*gLpo.-
r : v n t r i  r r c r - l  a  r r *  + ^
Y - Y 4 - r v ! 4 r v : l u  v W !

EaaG

c )  tho r .e  ex j_s ts e- ,?iipllg.l.] II q€ ri gtr.-ol,__!,113!. xP_qii, [r,{. _-
g*  F ' :  ( l in i i ' { ( - .

5) an,J the elef tents

I,eg.ti-93:sl*3h-*-*et]-y,9j:ggg*Dr,, . .,D, € iterrr(,.:i r

c ie t ( l ) r f  j ) /  p  
"

f1  r *  "  "  r fm€I ; :gc"h  t [ : *  i su=( f1 ,  r r  r  r fa ) l ip  gng*

t {go i . . ,  b) ,  ) 'c , )  fo l lo i ' , rs  by lenuuy ' ;  e)=*b)  i ; , -  & con$equenco s f
l r i > |  . r - h  r t r  n ^ . r . - . , . ,  . , ^ , - . - - - . J .
t " 1  ,  

' L n , L t .  u n d e - i '  r i s s u r n p t i o n s  o f  i i ) , '  i t  i e  o b v i o r . r , s  t h a t  c ) . - > n ) ,
rn , f i ,c t ,  the i : roof  of  

,  
a)=>c) bel io lv give s,  as a pi i : : t icr . r ldtr  e i i - ise rer

nev i  p roo f  f  o r  o . )=9>b) .

a) be fur. f i l le, l .  K *->. t  is  fo; :malry.  CI inooir i ,  hences2' 'arx

is a fo: :u la1.1y i : : ro ject i -v, :  
" i * r i :odLr le.  ( in the i ; i -act i_c toy-o1ogy),For a.ny.

subf ieLr l  i {  of  K ui th f re rHl<oa, , ! ro have e,n ex&ct segLre: : rce

"{rKfH%R +--ffB/n *SR/x* o, d f ^(*,^^UJ ,&fl*". 
' 
t,m ;^#,

M-"d,'c fu"fu'i- Ly ECn,oa,2rt.g Y7*,^ {* *V- ,, et, H, onyatzz*c.p-

o-**Q 
icli1 € 

u'('tl'rii) - J7 r,/rn},*(,t,ziilj') --rrtlrt Eit(,.,.7i,i)-+0

is  ex;r 'c ' i ; .  i ience JQ, r f i  
Ls n f r - r r i le i l r ,y.p; .o ject ive r i* i i iocru- ' r .e,  r ,et  L; :

=c l j ' n  - l  & I1 '1 . x l , "o ' e ) i *  a  s l l l t en  o f  pa raue - te rs  o f  i t  l , r i r i ch  l v i l l  be  ch r : *
r ] . e n b e 1 1 o l . l " ] , c t X 1 r . . . 1 , { - r r e i n i j c . L . : . i . . i i i i n i - i t e ; . , ; . i i ? . - } i f | ' r .



; i  t r -H . l  [=.rP r '  -1 1rL  * , ,  
L1, .1 ,  " .  uXf"  JJ  anc l  Dl i { t  * } i t  t f rc  f in l te  rno l :ph lsn of  } ; i *a lg+br , r } f f

cief lner l  by u.( ; l r )=xj .  e inr l  i l t ' -**bi l? be the incl-us: ion,  i tve: : ,y l l * i le-c iv**
.-\t j -on ui l  r t  ivr  a coinpLi : te l i * rn 'c1uLe vnnishe ,s on l t r?,  t l ren _O-,  

/ t t } -S.) ,*r ' , "
itence br:th tr.r 'e fre e it*incciule,r o:t '  f inl^be 'bytrre . fn the e;1e.ct sequ.onco

n^l ;1,, I oo 
*-?*Avn;, *---> Jor* * o *

the f i l ' . : t  nrorphis i i t  is  le. t t  inv*r ' t ib le,  i rence eu7r1, ,  iu a : f 'ee $**ociul

o l ' i i n i ' l , e  t y i r c .  I r u t  , - i r = . i t  f y ' o n , ? " n l r i i , r . i 1 r t  t - f , . . + r r r f l J  a n t i  l e t  v :

l l i i  " - -*>; j .  be bhe exte:rs j .on of . .  Lr  i r ) '  v(y i )=yi .  f l ien ! r / r , , ,  *J*/Uu*.

l * !  J ' r , : l ra : r  ran lc ( l i - i ,  ; i r : c l  F ) ,  i v i re re  I )1 r . .  "  eo1€ i lc . r : r r ( , i ,$ )=De: r . r , , ( , * rs '

a n c i  f t t r r + r f h € - L ' ]  a n C  t r h € W '  f h i ;  n a . - t i n u . m  i r l  r e a l - i z e d  u , a i n g  a  m i n i n a . l

sy; : tero of  gcn. ' : r ' i ; to i 's  of  F$o. ; j :Lnc.c $r, is.regula,r . . ,  i t  : re;JLi^. l_ts ihr i t

( l )  J H  ( h t  j ) o

B: ,  l , J  r i rna ,  } , i i ) ,  in  o r :< le r  to  p rove  a)  r= } ;  c ) ,  i t  sLr f f l ces  to  f i r rd .  a

s l rb f ie  ld  i I  a$  ln  c )  suc i i  tha t  ( l )  becorne eQua l , i t ; r .  Then rve  c*n '  t ,oLe
T - " " ' i n  ^ \
. L - !  i - r t  , -  

J  .

D l n o t e  J r l , . = r , r a x  r a r r l c ( D i a l ) ,  r , i h e  n  ) ) 1 r . , . 1 1 ) . u  €  D c i , - , , ( , . J 1 , r )  a n r i  i i l r  o , ,

.  n  "  !6n is  e t  ia in i r : ia f  sy, r ten of  srnL: ) r 'a to: - ,s  o f  t ) iJ r '  i .e .  r0==Ll t  p .
(1

Jlgr.g, ,  is  a i : . re e S-mcclule o: f  i : ' in i t :  type, h, :nc, . , t  tyt? scquen,:e

0 -**> i)er'-f$,ir) ---+ jje r:grr( $, ii) -*->]lerg,,( $ r ri)*--_.> o

is exerct '  l . t  fo l lo i ' ts  that  Jr fJ ' i t I .  Then j . t  sr i f f ices to f ind a subf ia lc i

l i  as  in  c )  s i rch  tha t

(2) J i t  >ht r '*
' J h c  c a n o n j - c a l  e x i l c t  $ e q u e n c e

t -O

0 --+ :)c r.g,, (-i ,; i) ---*& .D3.i,grr ( s , i; 
d 

t.r,onrr(p/ite , l)

f -o rD
slro;vs tha'L J/ i=: : ' *n lc In d tb) '  t  i t :  def  in j .  i :Lon o. i lJ  enC Lhc choice of  Sl . ,  .

.  *  r8 in '  L ience th is  $ - ]QU-o*ce  6 ivec  " i ;ha ' i ;  J , i , - r r . ruk  Dcrgr r (Sra ; - rank  D* l : ryu{ i

/ i ) .  L e ' b  t = Q ( . i ) ,  ? t = ' . { ( s ' ) r  , r ' n = ( d ( s " )  a n c i  u = q ( * i )  b e  t t r e  f i e l . d s  o f  q u o *



R

t i en tn .  T l ren

v:ank Ne rg*,( $ o; i)  *cl i .m* i*r*, ,  r

i 'u 'b  i4=r l , f l i f  ,  $ ; i l / { i  n inc l  r f  =c l i r r r  i ! r ,  hence ht  Q=r- r , .  Le. i ;  : (  . .  5  r  d  &,  -.  - - v " . \ l L r + l r " r , . ]

" " 1 x * e i {  s u c h  t h a t  z r r 4 - L e . . r r x "  j - s  a  s y s t e m  o f  p a r a m e ' b e r s  i n  i l . ^ *

l ve  can  e : ' i end  i t  t o  u .  sy , : t r :m  o f  pe r ramdte rs  x1 ro . ,1x "  o f  I t  anc l  *ons*

t ruc t  t i re  mo: :ph ism'u : i i t r - - - - -+ i t  u i i th  th is  eys te lm" i ,e t  B ,=KfFr r . ,_ rx " l .
P,hd ut  l ,3f  *-Ps tLie norpl i j -sr l  of  l { -a l . i ;ebl*s , i lef  ined-,by ur (r i .  j=f i  ,

i  l - '

w j ' t h  ' * 1 e  
"  -  '  l r t  !  u t  i s  i n i e c t . : r . v e  s l n c  f i n j - t e  .  

. r , o l  z 1 : v ( y r ) m o d  p € A "

i r r o x t  - z 7 r ' n  "  r z y t  c f t o o s e  a  A a x i n i a l  e e t ,  e a y  r l r . . .  r z n r r a l g e b r e i i c a l l y
i n d e p e n c e n t  o v c r  t i r e  f i c l d  o f '  q r ; o t i e r : t  o f  I j r ,  p u t  A r = R , [ - v -  ^  . ,  J4 . ' r  

L r 1  
t . o . l i n f j

a r n c l  l e t  v r : ^ t l t - * A  b e  t h e  l n o r p h i s n  i v h j . c h  e x t e n d s  u e  b y  v u ( y i ) = z i ,

such tha 'L  F, r tJ ( tu ,  r ;Pg;H ,  fx ' : (H i , r lc ' f (aeoo.nd

ci imo,9 utr / l t r  
=; l int!?/, i '* ,  reuclk DerArr(.n"r. i )=cl irnu-Q-ulur,=di,oo,Cg t f  ;Jt t

where ut t  is  the f ie l - r l  of  guot i .ents of  J i , , .  i iu* dim,*,  
( )

r - t t  T | / T ' ! 1  
: r + ' i 1 + S

a\
arnc i  d inurJ / , ,  t / rJ ,  =r t+htoq,  l , rhe re  q i ,s  the leng1;h of  r , r ,  p*bas is  o f  K

over f i ;  [ Ience J,!=r*rr +n*n t=ht:d+n*n t  .  ] lut ht?:=ht e+n_n r C FUI t th,Ai
r  " 7  L J -

o r  / I 3 r t ( ,  1 o . 1 S )  *  i f u n c e  J * = h t  k ; + n * n t ; h " b  p .  .L -  J ' ,  - r t

r f i r e o r e r u  1 i ; i . v e s  i i r e  f o l l o v ; i n ; ;  g e n c r a l i z t i , t i o n s  o f  t h e : ' e s u l t s  o f
J : ' ' r l ' t * ^ -  - i  r t 1 , r l  1 ; .  r - \
f l r j  

(  Eee . iL$ol"ui1 t  L2 .LZ )  "
co:rolla,Y r ' jl,,! i; ilg**-M.*g":erig.k-g*p> o ruc.h ;! tirt-

I  h ,

fk I ltvJ("o r lt bq.*+" .t9 :iri.s.l LL*g,igg3! ,,I*:.r.lr*to'i,!"[9.{tril? q"- g*?ql ij],.1!9-" !i:.
atE*h,Sq,jlgg l3=R flrl, r, ?if tn] " rgeg ,*vj{J*l:fldg*l*?.r1, },) q[ S, figQl*

i.l*-!--tAe*$Stg sr/piip ie-!sr*s*ll**,q,,r*:*lr.r,-*.s- jro.t k*$;ri{,s.ss-[[is],*-t : r

v ; 1 t h  i = 1  r n . . e l l t u ' J h e  f i e l t i  U  i s  f i r i i t e  o v , : r  t h e  f i e l d  o . f  q u o t : i - e r : i s

u '  o f  .A ' .  I , u t  4 r r - fE l f r f , . , . , x f ; , J ] l r f  , 6c , , r f f r l ga , i 1 , ,  i s  con r i ; i ned
i n  t h e  i " n a g e  o f  s t ' : l n  A ,  b y  t h e  c f r o i c e  o f  x 1 r " " o r x r . . ] { e n c e

ran lc  Derpr r ( , r r . r ' , ) ( r r rnk  ,Der ,4 r t ( l r r ; \ ) ,  l remma 2  g ives  a  subf ie ld  } 'g  o f  K



v

* .;ot-'oll*rv 
i" !iit' k k--jl*{s*s-si*g*$:,*g.:.:ils.i*p- p> 0 s:rs.h*!,.*ij"*

1-tt:K*l \'*, r ;i ite"-p..}gj"*}.-r-gs"i*g.,*',jr* }c*a}j*pi*-"r.t3}*p-;[g-ilggg.-gigl$. ]i
s*sg*l-*r* di*ir. Toru{ oo (ivl:e'e }rrro is tnc r'oijur;tq*;'*rron
of ii over trr). :*gfri.:.g:x3,?sgi.gr_r"*[irl ", Lg*g*iks*3g..il!g(=universally
iapar:ese ) r S.u,,. rq*e"*igs*glk cgjig.e ,r**g$$g*g,,<1--t.i1,e,re *:r j. i"*.i;s

ffi,ilm#*t,'ri##k%ia .-f:w#
i {g, i f f i i lg.  l . )  Le' i ;  : i  } :e a } loothe' . ian complete loc;r l  , inr , ;

i f )  '$up; 'ose . i l  coni i ; ins Q, ' i 'hen thc ihoi ; reo.$ 1 anu z coinci . r le ; , lncl
&, ie t r ' 'ue ' too tahin;  e i j  i , ;  r r  coe.f f ic j -e; : r -b. f . - i -e l i i  of  . r te $ee e*r l .  f , , r l  "j.2) '$li;rpo;:e cha:', i i :o ui-id. ctiar..t ip>0" fhen il:e theor.eii. is l ein,j. l  a:.r:
'u ' r . re fo '  iCeels I  c, f  i i  srrc l t  r ,Lrei , t  pf  ?r  je e [Or]  .

the ai : 'ore proor 'g;oj : ' l lot  cqu*11y fo:"  i i )  i int i  iz)  i incl  bccouies : r r :ch
sinipler '  ( le inr , ra Z j -$ not ne_r; ]c l , i r ; : r . .y) .

i i )  ' i l i e  loca l - i , i - i ' i ; i o i t  o r '  fo : . ina l -  s ; roo t i i i i es$  (  t r rc  ; , , ) f i - i r .LL l  c i r i f i c  i , va ,s
p . i ' o v c t l  - i i r s 1 -  

r  7

,*  _7 
' rJ '  rn l 'y '  a i :cLi :cr  r - r 'cof  f lppear ' in; ;  j -n 

F. t ! /  \ 'a.r  provc<l  in

[sz1 &' t i  i ]  coi" ' isequence of  -bhe Jacobian cr i t*r" j -on of  i , Ia i ;ata. .u*:1.n6 thi l
s{ l i l re j -cca theoi ' : : in 2 f  u, : 'n is i rer  neir ,  c in l :1er uni ie l :Jr  r ) r00. is.  of  "Lhe fr :1*

loit; ini ' ; - i.t.tt l i i i : . ' :on'be*l- theoi'er:: is : 8i nr:ether.ian comr;l+.i;e local. rir,r1; j_:; l
e reg-; ' in.1 and i ias t f ie "p,rc i i rc l ty r ies*r ;  the" i i rag;eta r in i ;o ( i "e" uni-
ve ; 'sal i - ; ;  ia"pernese )  &i l r i "  the ; 'eg-r in. : ; :  &:r ,e ; ; iable u_ncier extcnni .ons o. f
r'iriitr t;..;e (see F.,:l n"U"r*S

.  l t l_ i ,J i 'ences

.i '  i incl-r:d i 'r ' i . , 'r,ocalisation cle l i,:. l- j.ssi i{ tormelle.,

VcJ- , l J ,  ) ,  i "9 ' / t+ ,  l ) ' / * )a , f  ,

.3 r t1 .  - i r ' czu l t [ ; i tL i  , ,1 . ,  ^ i ; i .Cg.  1 r ,  . ,  ._ l f cc l . l - c t r . ,u  ; , i t : ;o ,  a i l c j
t l te  i : ro i iu le  o i '  d i t ' fe . r 'en ' i , : i -e i lg  r  r tov  " l k ;L r r . i r , i , , . re* th  " , ' v '  oL , t . i

jdanus cl ' iptq jr.et b .

l ^ t t - l  a .

3 l i "&) l t ,u lcani :  " ! .  r  ; " i j ,Cu_ , io  1
t - ,n iv  ; : : 'g i t i - l t i : i i  i l ig  : i i . lcLt : . t ,  ; : t i ,

l,e c !i i ric ill-i;.,. b::'ri IIf ,
L j )  eC  r

i ;ootl sepei:i: i tt: lon o.f

, 1o ? 7"9'/|).? )-t+)r^

' ,-L, ,e b:r:, j. l. Oc .lI i i.,



d
X,

ts i iZ" Brezuleanu +\, ,  i lactu irr . ,  0n f lng Jacob-Lan cl i .Leripn of i :Tai36ta*
G'rothendieck anci  i ts  erppl ica'bions o con. ier in!a de ; \ lgebrr ig T.agi  r iunie
19u4

Bi lS'  lJrezuleanLl  ; i * r  i l racu- l I ' ,  , i tubr l i ty  of  seonet; . ic  . r ,egu1L;r j - ty a,g
conseque l ice  o f  l {agat * ts  Jacob ia .n  c r i te r , lo r : ,  to  appear .

r lGA,  Gro thend ieck  ; i . ,  D ieLrdonn6 J .?  1116nents  de  Geond i ; r : ie  A lg r ;L : r iq r

.  C h a p , J V '  f i i A $ ,  F u b l . i r i i ; t h , ,  l d o , 2 o r e 4 .

i ' f f  i : ;atsunu ra.  i i .  ,  Soianut 'at ive i r f  i lbru. ,  i lecon.-1 .  eci i t ion.The Ben$"r*
rainlCunining: ?u-bl ishing Scnpany, 1!goe

i ' ' {2 '  i Ja tsunura  i { . ,  Noether ia ln  r in3s  w i th  Bany der j -va t icns ,  Con i r i -
b u t l o n  t o  r i l g c o r a  ( o e ' : i c a ' i ; e d  t o  l i . I i o l c h i n )  e d . b y  B a s s  e - b  e l . ; l c a d e n j _ r
Fre  ss  ,  1977 .

l { - '  "Nagata iu i .  ,  f ,ocal  i ' . ings ,  rntei 'sc ience tracts l j  t  i r lew*york,1.9b1
: i - : r :  -  t r h  ^ - - i  +  ,  'i i l "  i l adu  i t l ' ,  * ;u r  un  c r i td re  c te  l i ss i 'b6  fo rme 1 lo ,  Bu l i . i r , ia th .  de  l -e

$ o c . , J c i , d e  l u ,  - i t ' $ ' i ? . o u u a n i e ,  ? o ' g  2 ] ( 6 . j ) ,  i { o . 1 - z  ,  r g T T  t  L i J * L } g ,

]12'  iLadu . i r i ' ,  U'n cr i t t ] : 's  d i f f6: 'ent ie l  c le l iss i te f  or iaei le pour.  u^ne
a l 6 d b r e  l o c e l l e  n o e t h e ; ' i e n n e  s u r  u n  c o r t r / s ,  C . R i r i c r l d . S c .  , p u . ; : i s  , t . z | L ,
L97o t  4 }J - tsg7 ,

, i t j '  .Radu I i . ,  i : iLrr  le cr i td, :e Jacobien de ivagata-&rotLiencl ieck,  rv,eelr

o f  ' r lgebra ic  Ge om: t ry ,  j JL tcn&res t ,  JUne"  Lgg | ,

'  s l " .  'Jeydi  H.? i iur  la l  th6or ie  e les anneaLlx  excel tents  en caract6r , ie  -

t : i - que  . z6 ro . ,  I r r r ,  ; i f r i ka  i i i e teu ra t i ka ,  Vq } ,  r .  I , {o  1 ,  vo r . r rn  l {o  z ,
1978 ,  L98o ,  t l - -18  ,  I 9 - jZ

* S2. " ieydi l i '  r  i jur lu th6o: ' j -e du? sr.nneaux excol lents en chara,ctd-
r i s t i que  p . f f  ,  J " i ua th *  l i ; , - o io  un iv . ,  v ' o l . 2o ,  1 ,  l puo  ,  r55 -  L6? .
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l"re glve he:-'e tbe principal re sult froin f,,iJ and g*.sks"ssh.ofl
L:':J

i t s  p roo f ,  v i -evr ing  i t s  ro re  in  reduc ing  th" r . to  th .z .
flirorririri(frG/r,Orv ra?*,5.9 and tn] ) r"-t

.'i;gii,gliq,*g}.pggent p _ggd ,i g_g!lg"!.,[e-rpan local

ic k q -{+e,tLs{._s.herss:
lr- *J se- bi f. , tle"g.lhg._€,g.1;

Isrllrrl* ?p s,,:-r t lsu .ffi*#i#slss!*
a) ri }:__{g*,.mo f-*rggpgg;

b) A i5.-g-ggorile l3:icjlltJr_.Te rrr+io,r i,i-qll;S tjf*i.
b I ). f o{ i:,n,.Lfi.nit?.."€ieJ{_gT_lgr:lrtq.n t ,*g€, f w i th k 'Fc k ;  t i re :

r lnr r  a8,  t r '  i l  =3A! , lq l ;*  K  
_ * T ^

c ) thg-rin; ^ 8,,kli p 
tg-lgc_i*r_-!ggj[iiiqi:]. rc_fiul-.ar.

8t 'pgl.  r ,et ; i i  bo the u;axi-*ei l  i i iear o,f  . i ,  F=it / i ; i ,  L=kJ/f  ,
i - xj=/t 'Q9t-J"r on.i i '{ the rrr€lxirnerl ideal of B. thcn B=lg;iE)kict, i,Jhe'e l ir jr*.ns

o v e r  a l l  t i : e  r i r r i t e  e x t e r s i o n  o f  k  i n  L ;  h e n c e  i l  i s . a  1 o c a 1  c ] o n a i n ,

b r )  *n lp ] - , *gs  c )  l , ,e t  K  be  the  f ie l i  o f  quot ien , r ;s  o f  , , ,  rn  x l /p

con$i i le:r  t l re r" i i l5 c=irr /P;  then c is isomo:.phic to j i ,  hence 0 is reguiai . .
F o r  a n y  f : L n i t e  e x t e n s i o n  k r  o f  k  r n  r ,  ,  t h e  c a n o n r c e r  r n o r p h i s m  v r
r* ' i@Ll i t  - - - - ->C is f lnb" r j , i ie carnonic i l l  i ; lo; :p[ isn g:B __-->C i -s the induct lve
l i n i t  o f ' e r l l  ; u c h  v t e ;  h e n c e  g  i s  f l - a t .  T h c n  B  i s . n o e t h e s i a n . e i n d  r , e g l j . - .
' l  , r r  f  f  ,1 rrr-r-\ 1 . .  l 9  , * - f  r ] . . 1 6 ) ,

( i ieg: l l l t : . - l ln ' ier 'uf ]e hypo' i ;heces ai  i ;he r l :eor* in,  tLre r in5.g is a1,; , ,ays
noe i ;her j . i l i l1 ; roG I , {  .>

c) inU*igj ,  &) B is a ginoot l i  T,*a}; ; :bra r ,v i th respect to k. I ience
t h e  c a n o n i c a . l -  i r o r p f r i u m  h :  - Q '  , , , E , B  * ! " r . , .  i *  l e f t  i n v e r t l b l e .  , B u ti.:/ Lr l.r i/ W 

*-

f l r t * - *Q" ' r : r ' ' i  9o/o: - (z  go: : ince tP=t  u .no k  s  cp.  l iencc the ca i ro-

n ice l  no i ' i ; i t i . sn  L i t l_ (21 ,8L  t  - -2* f /_  i s  l_e f t  in , /e r t lb l ^e .  Ie  t  F  bc  "bhe

pr i i ; l e  f i ' e1d  o - f  l i . ' i ' l l e : : i : . J  i s  € .1  s r l oo th  L -a . l geb ra  ru i t h  ' e i ; pec t  t o  p ( . , . , -G_{ ,

Or , y r .2o ) .  t su t  3  i s  i ' . )S i j l . ; - i , i ' ,  he i : c *  a  f i l r ua l l y  s . r ; : oo th  p -a lgeb ra (sG_1 ,  O IV I
t9 '6 .1) .  ? I : i lce l i  i : ;  i : ,  ro i ' . :u l1 . ,  sutooi i r  t , - l i ) . , ,o i r ra  j -n  th t  i I - *c i ic  topol -o i . ;y ,

i } :Lnce BFg ; \ ,  thc i i - r . r i ic  ur , t l  i r i j3 : i r i i ic  - i ; , ;g :o- t  c3: -es co inc i t les on 3.  i io , i
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conc lude by  the  fo l lo i . r ing

'  ] , t l l i 'u ;A (on the l l f t j -ng of  : f lorrnal  s inoothness).LqI i r - - ) ,*  gnrt .k*+ j - ,

[q-rggmhigqi,*-.o.i*Ei']ta-g.u[tr rr sgti r=risf ]]oe,ll]q.rii,]"?_-.r.itri,Lr, r:,ot .p .he
gg**,{qq}.-?f, k qlnjl Li +f.r l,L!g,r:Lpf- .ii*!v.ilb }AG iii. ,?l{p_iio.ire-_:u-n+j ror]tq:ri,L):

=0 ggg (,it l-east) n*q gr.-ligg--ig.ug''rtgr -9g*"+11,{gg#Jg*gp,l,l*}}gd : r" ) rii

+s-.,.i q;< j-r+t* g*ii i$r p i 2) n=X/r, Ig L--+.8 ;"_1f_qqnalg;rLp-p!._h_*-g*:[e*

i,il3-r:crc. ts-po W*^,& { ----r4 :" *Ur, /r-^4;d/;e //-eW

drgp..{ .  let  0 be a }c-a1.,5obra oi l  polynonials,  u. :c *--} ; i  er  sur. jec-

t i ve  morph is rn  o f  k*a l i .1ebra :  eLr : r j . I=ker  u r  ie t . l i l t  be  a  f i r : i te ly  6e i ]e
rated i r . iea' l  of  C iv i th rr( i t i t ) -1, i .  0n C y,re t" I*  the j r , , l r*adi*  topolog$,, , re

sha l . ,L  p i 'qvc^^ th i . t  the  cqncn ica l  morph isp  f  ,u !2 . -52^ i , ,e -  i s  f  o i , *--,,a-\e-- -4--,&U .+-^"d*;.O<e ; 
-;/ 

*.*E-7r-e-u-rr^,.- /€^*[l-;.|i$' A*:: /^ _i
nal ly ' '  s i r rooth ( j jcn,Orv rza,4) ,  ?he : : in6 cy '1  1s nou,rhe i i r r , , ;  t rencs 

- t [e

i n r i u c e r - l  t o p o l o ; y  o f  I / I ' -  i s  j ; i - a 4 i c  ( e . i ; , :  F r { , 4 . 1 1 ) .  } u t  C ' = C  g r r L ,

ut=r f  Er :c t  **> i l  an<J f  t=18l r l "  i i inc .e  l i ,o" f i , \ rTr ) '=  o ,  then. r r  is  an

i d e a l  o f  1 1  a n d  B = 0 ' / I . t , l i e n c e  t h e  j - n d u c e d .  t o p o l o g y  o f  7 r 7 7 , 2 '  i s
. r - ' l

l ' 8 *ad ic (e .S .p ; t j  r  4 "11) .  "J ince  I - , - - -+B is  fo r rna l l y  snooth  j .n  the  l , i i l 3 *

ad i .c  topo lo i ,y r  the  c i r i lon ica l  mor l rh i  uu  6r ' :171r2- - - - - - * -g r r i ,  } . t s  i s  f  o r *
p /

nrn ' l  - l r r  1o 'F t  i . vor t ib le  in  the  sa i re  topo logy"  l . ] cnce  g= #r6r ,s  i s  le f  tr r l e +  + t I  s v  !  I  ! a

e hirvo f ,J)-aruu' Let r  )  be ful f i l led anri  put F=.+/ i ,r .
' H

l i t f r o n  ' : r  i e  i n ir{rvr{ e5 -L., rr.r;eci; ivt; anrt S=(d @ ii ')gpp .i3,/i, i i3, }lence )--63 ,, ia in jective .,

t h e n  d , i s  f o r r n a l l y  l e f t  i n v e r t i b l e ,  L e  t  2 )  b e  f , ; l f i l l e  d .  T h e n  B = - i l P . , i
\-

and g= d  &( , i , / , . i ) ,  hence d  is  fo rmal ly  l -e f t  inver t ib le  .

( {p$gi& r i :so 2) furnist tes a s- lmple p: .oof  for  t i re U/*cing part  in. i ig) i ,
/ \  ' l  / - \n1 \t I V r  L A f t - L ) .  -

f " 7

L l tJ  . ia ,Jp  iq . ,  Ine  l .e  1o*a le  i J i i . ; rc : td .R$.Roaan i4  Buc : ; r :e$ t i rvo l - . f  (19a: , :
v o l , I f ( 1 9 7 0 )  .

r 1
/ rt4 | lteidu I 'I . , l ,troe the rj-anitaie a unor ino }e , 19tj 'o.
L - J
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ili t 3 p" r-,}\ t. y "Sg*S g .p r*9 j.r,L p*Is.fi $ itri jy* gs *q 9, ! e q *g c rg e
_S_*{ggnte : g- -{ac ob j.r;n Cri tc ri on

A.Bre zuleernu r  I i . l ladu.

' r 'he  loca l i za t ion  o f  fo rna l  smoothness  ( i .e ,s te ib i l i t y  o f  geo*
met r ic  re3u1t , rJ - ty  b ; i  loca l i za t j -on)  rpz 'oved in  [ r t4  us ing  Andr .6  ] ; \ r , r , ; ;611s '
J a c o b r a n  ' f r i t e r i o n  ( s e e  1 . 1 ) . ' J h i s  i d e a  v r o r k s  a l s o  t o  p r o v e  i n  &  s i - n r p
J-er  and un i ta ry  u ray  the  f  o l low ing  c j .ass1s*1  r ,esu l ts l  the  conFJs f ,s
noether ian  l .oca ]  r ' i ngs  i . i re  quas j - * i ; ; rcer ren t  (see  r .a ) ;  the  reg* : : ings ,
r e s p . i - ! a i ; a t a  r i n g s r  a r . e  s t e b r e . b y  e x t e n s i o n s  o f  f i n l t e  t y p e  ( s e e  r , ) t
v e s p , I . 3 r  & s  c o r o l l e r i e e  o f  L ! ) .  l e n i a e i  L 3  n e e < i s  . i ; h e  J a c o b i a n  C r " i t e _
r ion  fo r  po l -ynorn i i : }s  ovcr  fo rna l  po iver  ser - ies  r ru i . t i r  coe f f i -c ien t ,g  in  a
f ie l -d  i t  o r  in  a  Co i ren  p* r ing  i ' v ( in  th :^s  case fo : :  p r ime ioea ls , ,vh ic i r  do
n o f  c o n t u i n  p ) .

o.1 tiiviiiA ( Fd , th ,/ 0r ' i h.Il: J) Lg.i, k bp*q -Irq&SIg r3
e ,4ogt.h?nlqg k-alle tlrjrr*fgr P gg g*pg3gg,.i3ga,1*l! 13 s..!.Bp ig*q-*:gir_
lar r i .n;: l 94. ltp:-,qq$:g|r3l*lig:g k(F) iq,*Ie Ji{?g!.Lg! 'r=(11 , . , r rn) rrg
:,*{e!q{++nq1c:- gl c=e[rl . Sgpl,g,,:p, ii:,ig*.9_{ir3 Dr, ,D ,0 ,€  Deru(  j i  , ,3 )
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b ! t e ; : l ; . x j , S t  D t r . . r D n  € i : c r g ( , i , r i )  g g i  ) t f  r , . r : < n  € p ,  A . I . . F ; ) . , r = ( I 1 r . . . r
. . . , x n ) i t ; ,  i L l i l  t l e t ( D . : r  ) * t ' ( h c n c c  n = h ( l ? ) .  l i l g g - l g i g g _ S . J , 1 s g  D i , .  , . , ) ; €

i r *  r . ( ; , ; r  )  - r4 r r , " i , ; -€F r . .L F+r=(y l , : ; ; " ; t *$t  t ret (Diy j  )  f  ,
!s"L.

o. ; i  P. ig ' , / r , , - i  i i r r  , '  , r r  r  [ ; r r .1  -  f - l i f l  t , ; .  
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I$ char r,*o ggil K Ro the-n ttg.,Sg"Ilgi{;iqffi*
eond i t ions  a l lo  cc lu :Lvn l .c . * i :

e) A* i ,$ c:, rcir:rr- l . ir-r. .  r j .n;r l
. r @ M

b) (resp"c) t.*egp-*$l_l"sltD1e *  "  r l *€  i ler (  srs)  ( regp,  €  oer6( ,$r$)  )

*g .g  f f *noot fm€I  s t$* ,  t , \ r , * ( t l r sco f r , )s , ,  S f r *  t ie t (n r f  
i  Fp ,

ii/e inrlicate a sinpri:frerl proof for e);[girtggg*c).tsy o.l v,re c&t

suppo$a i l ;o* 
' i lence 

$si. t : : i (  f fXf r*.rNo|J vr i th X* indeternlnstet-" fhen
n / \

(J/ty,r) ie a free rt-nodnle of rank r" Put J(F)* maa ranir(Dlfg rnocJ $),

uuherg Dlrc o cDt < uarr*(fi,ui1)*Hou*!(Jryrri o: and fre * o 3fg { p. }Ience

, l( l ' )( nt F and,-i 'h su:ff ices to $iro,, ' i  "fhai J(p)> ht s" rn t i :e proof of-1 a-hre

l lO 4, 
tb 2e tu,l ie g=rte lrence .rl=B , A!:B',:;:d leplare S'r by Ko ,Jhey

obtei inr  &i i  there i ;h. t t  J( i ' )=Jt  (3)=ht}+At*r .arrk Lrerg(rrrA),  u. there . ,Lr  *

*d,im l" ' the no::1:hi.ums K---> At---;>i, give the exact saq!-ience 0*>r;1(.,!,

A) - - ->pero ; ( i , r r t r ) - - -> )er * (A ' rA) "  i lu t  A  ls  separab le  over  , r t ,  henee

Derrif (ara)* 0* then ranlr :lerU(Ara) { rank Derr.( A/ 
ol),:rs.nk 

Aor,4(A*,$
' '  r i ) : , , r ; i  

"  l ience Jt(F) )  nt  n.

o'4 *!gt i iel"rl$rlr?rJi hg*g*j$*e, j,_Sff*ggg*g"hur l,=nd or' chr,ir i l-O

,*ng J-e.-t ;i Pg*s"ighs** F*fi****su l;:*t*ln*its
i) ( f;a rd , th"J 4.4) H, p f z'o j,!i1Jl*j.H-$.onfijigggs-a) ub),e )

*€figg o.J :'lir,:Lb K gS"t,3*g*A_gX*1,'I, g{t*g-+RiggJ"g.*ji-

ii) J€*p€I'n :b.Aqg-a) <i.qci;.,{if*t" j"np&g b)
t s -  - i

rnc leede i i i ther  i i=  'n t lber" " , rx-JJ  or  i t=r ' , r ' lL t r r . ,c r t "JJ  / { , i l  i r r i .Lh

d i r ; r  i t * r  (see  o .gc  B i t  05 .6) .  i3y  o .23  i t  su f j i i ces  t ;o  con, : ider  the  f i rs t

C i ; ; S e .
i )  te t  a)  be tnue.  i i lnee p l r r  H€ can supposo r l - :or  by o.L*  ?he

lt*nodule (!rri,,,f ir free of rirni{ r*le i!$ in the proof of a,i* rr,re ob*

tain Jc(t ' )=ht P i '72r*J*vunk Der,u(; i rr i ) ,  s ince ranlc De::.r(Rei i)*r*1. lhe: l

g0 o$ ri.s in A. 3,
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i i . )  t ' rre ideal I :-=ptJ i ' !  pl ' ime and cl i : t ' fe:,ent iaI"Oonslde:" f i rst ly
thun e i )  is  t ruer  but  b)  iu  fa lse.  f 'he r ins #/ r  is  r .e , iu_ lar ,  r rc t
then a) is true, but b) is far-se 

I  by t fre f i rst cs"se anr1 a icnor,vr i
L ra  ( see  o . i I .  

f t t iV ) ,  l eu rna  l r i i ) ) .

o.) j?e-!,rgr l !g*i)  Let B i :e a noethe:: ian: i-alg,*bra, compleie in a

|  * L / r
* * t  ,

'T 
a'  a1

lern

J*

r  r r 1 t 5 L

{ . L , ^
L' t lv

a<1ic topology. I ,st  I {  g J be an Ji_cl i f fercnt ia l  id.eel  of  B. I f  errrU ,
a  fo rae i l l y  p 'o  jec t i ve  B- i *odu] -e  ( in  thc  J -ad ic  topo logy . ) ,  then the
carronlcal  r . iu ' : ,p i r isn Derr . (  B r ts)  - ->Der,r( : i , / i i  

,  B/n) is sur ject ive.  ( fn
order "  to  p rove  th j - ;s r  use  c rg . .  the  fo rmal  ep ioo thness  o f .  the  B*a l - , ; ,ah ,
e  (  {  /  \ \'ug \- " 

:j/ t\J ) '

i i )  le t  be  t i re  s j - tuc i t iou  f ron  o .4  i i )  r rv i th  ps l  ? .  fhen $ , / r :s=
-  I  f : . -  11 n-1=JJ{L}: '  J)LYJ and P; 'p$l o* By the Jacobian cr i ter ion o.f ,  ]rTrrgata (see B,i

[ ou  4 '  t h  2 ) ,  t he 'e  ex i ; t  s  e  eo f in i t e  sub f ie ld  I {  o f  i ,  and  .D . f  e . . ,  r
' : . r D ;  6 J ) e r , , ( 6 / p . l  r  s / p i :  ) r .  * n u  f l r . . . r { n  €  p  s , t *  p ( s / ; $ ) p = ( r r : : . . ,

. " . , { n ) ( s / p s ) ,  a n c  a e t ( t i f i , ) /  r t v s .  f f  b 1 r . : . , b h  i s  a  p * b e e i s  o f  r ,
over lln then l]errl( s/p;:, ,s,/p$) is *i fr:e e li,/ps-rnocrr.rle rvith the bnsi.s

? ( r b 1 , .  
, , 2 h  b . y , 3 / r : : 1 , . . . ,  2 n l i r r > / a y 1 r . . " r  ? f i " n .  r { e n c e  ,/tAi,.-+ r

i )  ? o r  u * - - - ; ' i i i t , i i e  f i n t r  i ) 1  r , . . r D i l l  6 j ) e r ( $ r $ )  s . : t .  t s $ = . p ( f ) r f - 1  , . , .

" '  r f l r )$p an i i '  c ie t (Di f  
i  f  

P.  Howev*r  con<i , i t ion c)  f rcn i  o .J  is  rarse"

t '1 
"* t  

t i lA---- : "8 be a locul  r i . io: 'p l i ism of  noethe;r ian locei . r ' .
I f  L l  isregular,  then u in forrnei l ly  s i r iooth,  fhe conve.rse.  u.ncle:r .
h ; rpo thes is ' l , i ra t . , i  ie  a  re ; ; * r i : :g - i ,e : [gg , ]q lg l igAt j_on i i t  fo : .ne . l i : j l l iO*

g3gggsg: i ' ras corr  je cturecl  in - , IGa,IV, 7,5!s.  I t  'bec; ige t i reoren 1"1 bel*
1o 'uvr  "one o i  L f re  t los t  b r ' l l l i a ,n i  theoreros  about  co inp le  fe  loc i r l  r in ; : ; , ; , ,

/  1 . . . 1
\  b \ l j  P , L > : t ) .

1.1 t ' i i" i0.i.t l . i  {-, i-,:) (l, i ,:tnC.i,, i, .d.i l i idrr, II,$eyd_i_). {;t***}ff"*Legl:p'$*i!
113 A --**--)il is -"t'r**L'.*tri3, i::gg.*gli, i:lre,-9i u }g*dggi q rr,ig*lk:__*::i;?Liif*
. : t n r l  t ! r ' .  n r r m : r ' l  n 1  ^ i  n ; r  l ^ - i  ̂ . ^  -'-llu" ':1*::q-"9ili{tii+o-q*rgl;31i$ v:ii--------->ri irriJ:l*g}*ir j::19_!__!.ll Lhe il-i,*

!gi.:--g! u :,r;jp -oj,jl!i{:*1.1v . }lligl.ij* j._.-c . u j. r i,ljrrLi:s
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A'Gr :o t t rend ieck  proved.  1"1  l , , rhen t i re  res idue f j .e lc i  o f  B  is

f in i te ev.er i ,Lte re s i ,Jue r le lc l  lc  of  : l ' .  r : - ' - -* ' l
. 

aeJcr rt or Jlr II l  
LOrarJ ,JoI wus p:L'Overl vthen

h i f j  f in i te  over  kp ,  where  p  i s  t i : *  char t rc te r i rs t i c  e , \ponent  o f  le rhenc ,

for chqr k=o too; also ihe gene:: iL l  cai le \ r ;as rcdLiced to r i  and. l3. : f lormcr l

poive; '  ser ie* : r in6s.  Using the hoiaolo,1y.of  . r1gebra, .* ;  f rorn [* f ] ,  &{, , ind:rd

p.r :oved 1.1 i -n gcne:ra} C Io{) . rn 1976 i l , i i r :c l .u save Lnothc: :  proof ' ru;r ingg
" b h e  g o o d  s e p . : f i " r . b i t i b y  o i 1 ; h e  r l o C u l e  o f  c l i f f e r e n t i a l ^  / l * ' , : ' i l r  - n l - q a - l

r -  - - -

see el" ,Eio Fl  r  i ' i " ieydi  i : i 'cved 1.1 Lls ing only tho Jacobian Cr, i ter i .on

of  l {ag i i ' ba .  In  f r i l ' Lho  ner r r  iC .ea  i *  to  rec luce  *n :  p roo f  o f  1heo; : ,em 1 . .1 .

to the cel$e i l i3sn i i  an,o i l  are cor:pleie,  ; i  is  a donain ani i  i t  s t r f f i -ces

to snorv that thc fi'nr.e of u in zer'o l_,$ reg;lrla.r (nq.I...ff_eiu,glg+.q:*llX**i*

zuLl i - ! )  v ia [ : l : - ]  .  ]Tar i ie ly ' ,  s ipposo j i  cot i1;&ins a f ie lC. ]3y Coh*n r ; tx,u<

turc 'Lheorem. i rn,- i  :Jt i ' ,1OIV, L9. ' / ,2 i  the: :e e x iets a fo: : i ; ia l l -y s[rocth lo*

cal  i i :o:rpnic i ' r  vt i t - - )$ of  cctn: ; ; lete re1;u.1*.  loci iL:r ingrt  an,J p€,$1:ec j i

9.t '  A'=il i ' t  enci u=v &.lri. the :i ic.l-ri ir, is a re du.L*r ring; hence , ny Ft!
t h e r e  e : { * , - : t t  f 1 r ' . . } f . !  € F  t - r r . i l i  D l r . . . . r t r u € l c r , . 1 ( i i r i i )  , a , t  c l e t ( D r t - ) ( r .

J - J

t 'hen, fo l tunately,  (S)ry i . , )  is  &1 r- i*rnocir- : . le o: l  - f in i te t i r1:e.an6 conr je-

qt teni ly : :JG"i ,  0 l - r / ,  .2o,7,18 j -s vei l id arnd. al lo 'Js to ex, ;en. l  D, to sor j le

. l e r i v r r t i o n s  l l i € D e " i - , , ( J , , i ) "  ; r p p l y r n s  [ t i q f o r  f , r . . r j ] r , l  a r i r l  t i , " . , J r r ,

i t  fo l l -o r ' vs - t i ra t  the  f ib r ,e  o f  v  in  F( ' , vh j . . ch  i s  t r re  f ib re  o f  u  in  zero)

I f  r i  d o e s  n o t  c o u t u i n  a  f  i - c J d ,  t h e n  ( s e e  
[ o , l  ,  p . L T Z ) ,  i i t $ t e i ] d

of  tho a3ove reduci ion,  t ' " 'e 
.ceJ3 

:reCuce 1.1 t  o thc ca$e ' , r , ;hen ; i  ancl  l3

&Te conpl-ete 
'ar:d 

:": j:[ lgrl and '.,ye he.ve i;o pi.ove tir irt the fibre of u in

zo-r'o is d?g.ggI[f-g.+].]X i 'ef ' jr.r lar. sin.:e ,r cloe s not conta;.n a. f ie J-,-i, tLren

cir i ; . r  ; i=0'  t ience the ' i ' int .3 . i38r i , i (A),  ly [ i ic i r  is  rc6L]]u,r ,  is  n i ]so i leone*

trically r"': .]u.l-a:-' ov.-.r:' ,,j(rl) . ( rn Itl ffr*'.;u,'r1: ch,o.r:ac ,r,: r,irt:i.c ci::,ue is

so lved  re ; ;1 . c i r t ; j  t L ie  re . ; i < i . i r e  i i r e l -d  u f  , \  w j - t h  & , l ohen  p - r . i ng  t i i  t he

p1 ,Oo f . ' oo r l cs  i i s  i n  t he  c& i ;e  "  i i  con t l i i n f f  u ,  f i e l d , , ,  bu t  neec l s  a  va r j - r rn t
^  |  - - -  |o f  L : IU  ove r .  , i , I r v i r i ch  hn l - t i :  on l y  r i  p l  i , ,  by  o . r [  i i ) . )

( gtnte,"^ ^.^ IS ) ,-] *1 T q L A-h ,1 ./.



z i rt 2  *

Theoreu I '1  on  the  loce . t l i ze . t ion  o i l  fo r . .me l  $moothne: :s  i s  e f i " ]en-
t i i r l  i i l  the  i i - roo f  o f  a  1u 'b  o f  s i iqn i . i ' i can t  resr i l t ; ,  o .$ .  :  loca . r_ j . : rc l *

t ion theorems for [ ieornotr ic Fl  l : i - f - i ; i i :g theo:r ,em fnr reg-, , : in55s o: :  : fo:r

other lP-r in3s in thc seir i -L* local  { ) i ise i  .1- i : i . t i .n,5 theorens for exc.ol-- l_ent

r inp;s .or  f r : r '  o 'Lhe r  L|- lent  r inge ;  excel lentness of  i ;he 
1in*u 

v; i . - i ;h

, ' ! r t in epi)roxj-r : ia"bion pr.operb;*  ( fo: '  b ib l io6.raphy see e e { j r  Fol  )  "
L"2 In i iGir ,OIV , ZZ.i  ,1 (Z -;u\; +-

'!?a$ proveii thrit if ts ig :i-gq;.ftlgJ**go,g.ir-p.:rqg lgg*I*r.:tii_ggL,r ig*,g :.
p,L}ng.-l''Le;:I Qi ts' trtqn -ti{g, ceJ,}g-!W;.r ---+(Buf ia,t*-ru-
kriri o€. rl qq"-+ :*::j:}11$. ;'/e p"ou*j-EyF{q *o f oli,,nou .rt**"ofil* to
$ho lv "bhat  f 'o r  i3  a  dorna in ,  t f ie  fo rmal  f ib re  o f  13  in  zero  is  S i in*e . t r i *
n r r ' l - l  1 r  - , a , r r r 1 c ' p .  l f  c i r a : :  l 3 = 0 ,  t i t e  p r o o f  i s  . i i u r p J _ e  ( s e e  o . i r .  [ i , i l ,  , o D r
v  e 4 t  

d /  
!  v  

i J u t  
! q J

- , . T ?  t n , r l  o  [ \s r e p  J l l  o r  1 , , , 5  r - J ,  )  )  .

Le t  char  3 ts0  ernd  i {  e i  f : ' i n i t *  f ie ld  ex tens ion 'o f  q ( i3 ) ,Thepe in  a

. i in i te  L3-a lg , :b : 'a  ;J  r ,v j . t i l  Bg f  e i (  i ;nd  l ) ( . i )=K,  henc . :  J  io  a  ]oce l  Conarn

l e t  ' ' l '  b e  a  p ' i n c  i c t c a l  o f  J ,  l y i n g  o v . : r  Q ,  t h e n  ( i r r . , , i , r . - , , 8 - ,  ( B , f :_ u -  \ - * , , \ t  r  /  . ' . J ,  _  
B , . r . " d ,  

I

l l ence  { -  KF l3(B, r f  co jnc ic les  i v j . .b t :  I (  - * -  118; i : ( j , , , . f  . i i ep lac inB Br* l
f : J  

-  t d ) ' t -

lv i t l r  i l ,Qt o i t  s i : f f ices to shov,r  i l . r : l t  the formel l  . t ' j .b: :e ,Q(B) --  ,*  .  r "

f l (B)8qqr . , )  o : f  i3 ,  in  zero  1s  regr r l r i r .  le t  k  be  r - r  f ie l - t l  a f  coe1f j - ;i . ) ' d { , u -

ei ant ' ' r  i  n i?r  by ' i ;he Cohe n r ; t : :Lrc 'bur:e theo; 'e ra,  . ther* €r.r 'e the un, leter:*. _ " ,  L t  
i  

t

i a i n i i t c c  X = ( l { } 2  o . . 1 1 { n ) ,  . i ' - k [ Y f J n n d  a  s u r j e c t i v e . n o r p h i s m  o f  k - a l 6 e -

brels h; i ' t - - )B" .F=l ie: ,  h is.  a pr ine.  ideal ,  : i ince B is a c io inaln- I f  p=Ou
A

i ;hen(i3O) is re55ular. r ,et ts10. tsI,=k(l ' )  ig regular,rhenc* uy Fd th.:ra
, a v i . r l : "  1 - ;  \  - F  - l '  C . ' \ ' . ) . ,  +  ' r ) : )  , t / . r :  . ?  \ : .  / : : \e x r l i t t ;  ( - L l  t l r ' . .  r f r  € r '  I i , t '  P . ' i r = ( f r r . .  r f u r ) r . ' l p . ;  ( r i )  o r 1 , , ' 1 D * 6 D : : " ( R r

n )  s " t ,  ( i - i i )  c ie  t  ( i l i f  )  4  r ,  t he  t race  i l '  o f  4  i n  j t  i nc luc tes  p .  De*
, \ J J '

uo t ;  i i - ' ( t t . - , ,  )  i i nd  V  i i l  r ,  
- -> i ,  u rB  \  - - ->  (Ba )  t he  co rnp le i l on  no r i rh i sne  ",t' -j ,! t{,'

' i 'L ren,$ is  i 'egular  i . ind ( i3 . )^= i j / f$ .  By f r r^ct i -ons i in t l  , . i r - " ' r1 ic  comple-
' { " i ^ h  ^ " ^ - - - '  l lurone €V.:r) , iJ i  iP' .---> R exte ncls to * g*r i-vat ion Di:  s ------> s. T,et t te

s p e c  i  l y i u g  1 ) v * r  P '  I ' h e n  P . 1 , , = ( f l ,  o . . , f , u ) s r '  b y  ( i i )  o o g  c l e t ( u i f  , , )
- J  , . . ^  ,  / .  . .  \  a

f  P, by ( i - i - i )  ,  i jence ( S,utrs;r, ,  is & reg'ulur r ln15, by tU 4, I lcnce f l re



_ t6  -

l l ibre of '  u i i :  0 is rei ju ler  ( fhe ca,Je chi i r  B=0 ca.n be sol  vecj  a$ ehg: i :
D l  o '  r ' : , c r i , : s i31g [ t r ]  . r6  by  o .J  r tn i l  [on{  , th  z  a ,s  in  r . j )  n

1 .2 . ] -  In  l * ' - ' r  
l r . ,o r , ' r , {  - r . i ^ , r , r *  ^ , , - . : . '  - - ^ . - - -a  ,  @L^1 11; p*ovecl -bh*t 

cg:ffi_ggspJ,s"lg*_*gglhq{*grh*ff*
B has the p 'operty i re$:2.  I , I* 'e ly,  i f ,  ;1 ,onf  i . in iLe B;ar i3ebrarthen
rtrrs * i.r ot;en by 1{'or7,,;then a;rply f:r4, :ff "r f,,,a-l ,tn.r:, ,* 

"__
:Verx u-r l ; ; r ,a A of  f  in i .Le

:
1

t y p e .

I,1 I'Ji,i,A Lc! g,, b.g_.a_ goglirl;te_. nge"!.*e-r:l.jg_lgg.:J y,i n,"_ v.*r v 
i

\ r \ . .  r 4 * " - * - ' r ; ; ; ; - ; : : ' : : : * * * * ' l 1 l ' r l r = \ I 1 l ' " ' ,"..rYr) igig!:Ul-iq:i.,-,:s ts=," frl , .i g_i*..r:,,lng]_.r,lq*l_gf ri,gnd 0=iJ*tn
f i f e n  { ; } r l :  ^ r r r n ? \ ' I n l ' . i ^ - .  , 4 .  [ ]  i [  tlh*-g*!,qgjg,sglg"!+.qrr .r,gftjtjgE r r c ---** 0,., re,q;ular

4 ' - : -

kggl' rct P be u p'.ime icler*} of B j_ncrudecl in ii. i, ie heve bo 
,,.

prove tbat  the f ib : "e  nrorphisn V=rrgk(" )sk(p)*_*__->k(p)g,  f  iu  
" * , , ,u-*  

I

1 a ; : ' 1 - l e t P t b e t h e t l ' a i c e o f I J i n ; i ' i i e p 1 a c i n g i \ , ? , i v i t h A / P , R / P | ' I 3 o t h e

f ib re  v  ' joes  no t  chang, : ,  , : i  becouee a  d"o ine i i r r  an i l  B  remaj_ns  A t . { ,  r ,e t  ,
I  be  a  i ' i n i te  - f ie lJ  e  x te r :s io r :  o i r  k ( i , ) .  re t  o  be  *  f l i r i i - i ;e  . i3_e .13 :br i r
in l, irtcJ,uding 1l ar:<i r,,; i t ir , i(f)FL, I, iren t &.fl:,grf, anC. ,,ve hc,ir:y to :
s i totv thci t  - t  h j -s : . in; ;  is  re i . ju l ; . r . i .  TL,)1,  r ,=(Tr- ,  r  ,  a ' ,Jro)-be in i r tor , l , r ln i l tcs
; inrl J anii ide.,r .- -r- n n 1"",1 / .r t r)^ _.r . , i  ,_ ̂ . j .r t
.  

* -  J r u '  r / : u  L r J  / l ' '  i i o i l ] - t - c i f l g  J  b y  i ^ r  l c c a l i z a t i o n  o f  i t
r*n a naxinii l  ir ieall i-{,e can $Lrl)1.)ose I is loca}. :

:r f  *  i s  equ: lshare ic te l i i ; t i c ,  ' l ,hcn  ; i  con ta : ins  u  coef f i c i *n . i  . i . i _e l i1

- ;  ̂ . . . +t<t1T.t/

J- i#* r f  ;L i "  of  u-ueqLra- l  chir l 'a:cte : : is i ia u t i .en c l i * r  * i i : :o,  chi i r  , : i , i i i ,=
=p I  o , , ,n, .1 ; i  cnn"bains i j  lohen.I ;*r . . :Lni : ;  (K, i ,K rAi : , . ) . In betn c i ; re; ,  t | rere
s're the in;;. i;.:.::. i i i j .n,*tes j;.*(; i1 r . , ,xoj) i lnd n p;:: i-ri:q icleii l- -1. of .. i . i_j i 

f;r l;' v i th  A= i t ,1 i .  r , , i t  ;= t t  
[T ry l  , . , ' c i  J ,  i .e r jp ,Ldr  r  the  t . r :ace  or  J , ,  resp .o f

i 'e i ; l i - ' ; i i ' la l  i ' ica 'L of  ) ,  i t  i .  ' i ' i :e n ' i r  
i .nc* l ,ucies J elnd ,{ ; l  r rnd D*(.1/J)_{,_

f f  J ' - -0 ,  then i )  j i i  _ re ; t i l i : r .  r rc t  J , j0 .  I f  cher , ,1=C,  .Lhen i - r l so  p fJ , , fhe
f ic -L ' i  Dr  i - , -  r ' . r . .u :J - * r . , ,  i r c i : ce  by  f , , J  ' r  1 )  i rn ,_ l  o ,4  t i ie r r  D . r . )  f r r . , . , r in

{ J  i i i b h  J ' l r ' . l t f r r ^  . . , f . - ) i r J  a - L l : ' r  J 1  r . . .  u i ) r : r € . h r ( $ ,  i )  i i . t .  c r c t ( 0 . . f  - ,  ) d  s .
r l rc  ; : ' - i ' ' ;  - - ( , id, i ' i ,  rocr . r . r - ,  cor :1 ' . ;J-e- i ; :  i ,n l  . r ,c i i r r r .ar  . ;ndt=- i  iJ .d,  i " ' r f  * .*
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t ioni  anrJ :gr-r . ,J ic conplet i .or : , i l . '  e: i 'Le nds to a de r iVat ion j l . l  :  i l  - - -+ CI 1. , :Lth
J - J

i ' . l . r " * " e i r l .  I , * ^ L  f i € j j r c ; c  J ' ; r i - L h  i d f l f i = J $  T L i e n  J J , . , . = ( f _  r c , r e f , " ) a ' - -  u n d

-  , , - - ^ . , , ] . -  , -  / r , r - l n \  .  t . * ' u t ' 1 ' ,  l l ' " " u ^
de t ( t j f  . ) q  f .  i l cnce  ( l l l . iE )n ,  i i  - { . ' c  j ; uJ .a r ' ,  by  / t i .  (  "  i l ence  L (& , r .D  i . e i  i ' e *-  

l -  i l  L  I J  U

L;u-}ar

j jgmiL" i lno'bh.er i . ] :oof  of  L,2 er i ic  L,5,  et lso d:L: f fc:rrnt  : f ' rorn i l i i ; i ,

i . s  con t r i inec l  in  F , ] . .L ln i  c ,1 ] - i ; i :osc  th ree  pr .oc fs  a i rc  b$ .sed
F -

- l -emnra  on  c l i i ' : ' e . r - ,e i : t ia l -s  (see  u .$ .  [ , i J  ,  1 to , f l r .bh-9r  p . "285 or

lenrna  2  i i ) . )  , ,  ho i io lcg ic* . l  p : :oo f  o f  f  -e  and 7 . . t  i s  6 ivcn

1 . / !  ! : , i 0 i ) 0 i f T r 0 i {  ( c f  " F u ; ] ,  ; ; r : , j  i r ' G , i , f V r 7 . 4 . 4 )  f , e i F  b e

o i  loc i ;1  r rc .s  - i ; le : - ' i i i r :  r inga ,  i : r i t i ; ; i . y in5  the  conc i t ions !  i )

locul  r ing Lr; , .s ! -Pi  i i )  Ix '  i iesr:en,Cc al  l -oci" ' I  f -Lr . l t  no:r t ;h i$n; t ; ;

iucrrphisns * ; 'e rLubr le by'  base chunle o. i  . l l i r : i 'Le ty- ;e.

on 'L he $&me

fp ; r  ; l
3 ,* '  - 'J  t
. T-; ., ..--l]-n Lsir rl e

t ; r  n -  ?a Y1A '^ J- atrn iJr vy\,  .L v J

ri 11 lf, rral Yra r.r ! l 1 ., ) 
-rr

J  - ' '

i i i ) ' i he  [ ) *

l . f  : i  i r  e I  noc 'u i re  r i . rn  lP- ; ' i ; r ;1 .  t ; i r : ;n  [ r l i ] /  : r - i , .1 ,  i :bra B of  f  ln i t :  -d t t r i ) . - l
*"-T--f* - -r +.-*.e*^-% *T*.-

i s  a  lP-r ' i - i r r i ;  ' r ,oCn

Pr"oof ' . I t  suf  i l ice s to t  a i re f=h [Y],  i ,v i - th Y { in indtor i r ina. 'be.  Let

if € i iax B i l.nC i ' l=i"dA ,i. i . ic heiv e t o prove tLrert the c omple t: i. on rnornhj. rm

r r :B- -  - - - -> (3- . )^  i s  r ' . : - ;u - la . r ' .  l l , r  i s  a  loca l : *za t ion 'o f  A  l - i l ;  hence r  3e- .- \ u l i /  
i . t  

* - r , r l - J r  - * " - - - " '

p lac in . ;  r ' i  by  . r \ , ,  \ ve  cen  $upposs  th l i t  i r ' l : i  i s  l . oc ;1 ,  t he  r : i o rph i s r , l  6 r

:i l*.-->31'=,3@,..rt=f it] , in,,1urce'J by ,\------:, ' i i* stj-]1. a lP-no.r"p[ri-rn, by

i i j . ) ,  s rn, l  fa i i fur l -y  f la . -bn J . ,e t  ; I i r€ i i iax I l f  : , ; i th  l f  t / l I l= : l t .  fhe *omi :os i i ;1on
a\

of  canon ic i i l  i i o i ! t ' n - r - j : , - f i . s  S l \ , :  J iO- -> i l r ' , , .an ,1  t r t ; i j t i , ' . ,  -  ( -3 t i f  , i - iu  eq i ra l

to  iL : le  conpos i i ; i cn  o f  u :  BrU

l - . ' A

r i 1 n 1 a i ' ,  b *  L i ,  I { e n c c  s r $ r i ,  i s  a  P - n o : : l i n i s n ,  h , y  i - ) .  $ i n c e  ( S i , ; ,  )  i s

j le i t i ' r fu l t y  f lu t  , i ' u  - fo l lo , ; rs  t r i i i t  u  i s  a r lso  a  P ' 'morph lsn ,  by  i j ) .

L .5  Take J i '=  rc , ; l i l i i : ' :  j .n  7 . "11 ;  t i :en  t f re  cond i . t ions  i ) ,  j . i )  i i j . )  i , , r 'e

f u l - . i ' i l I e t l  ( f o r  i i i )  $ c e  e " = ; ' [ , 1 ] ,  l , , l  , D . 2 9 ) ) .  t h e n  l . r +  h e c o m r s  t i r c o : : e n

'/ .4.1.\ r 'r 'om ;.{ '. i .r i1iV.

1 .6  i ione  ' . ; rne : . '  p ] 'ope  : : t ie .s  &)  wh ich  sa i i s fy  i )  r i i  . ) , i i j - )  f ro in  I *4  |

i i i - .e :  r , )du{)e<1 ,  noi 'urr l  ,  ( : : r tn)  ,  comr; le te inteJ:r}e ct ion ,  Col ten- i , -a,cau1i ly,  
'

P,PIJ,';-)b6l



* / a  *
'  

Gofe ns' 'r,c:r-tt , e'Lc "
' "Ln ' /  

i te rnen i l s r  tha t  a  noe*her i " rn  r in ;g ; i  l s  ca l leC a  Na i4a ta : i . in ;1

(univci'sal-ly jr ipane se in .i lGrl) if ,;\/I is ja,i:r ir ier;e f o:: any' p6 $i;ec rr,o
'Jhe  r ing . , l  i - f i  ca l l .ec l  i to r ' *2  i f  fo r  every ; i -a lgebra  iJ  o f  f in i te  type

the , ,Lor ina l  l .ocus  Nr : r  i l  i e  open" (  ry  i cc : r1  rv16.L3 ,? t  i t  su f f i ce 's  to
I

' , ro  - ,1 ' " i  'F r r  t  l - l .  a ) t )G na  r :1 :  n ' [ '  Nr  n r -  f? .  - f 'n r  o . ro ' r . - "  f  i  n i  *a  , ' r  -  . . r -1  . "a  ] ^ .q r r  t l  , . ,  L ;  ^  r -  'v . ; r r - L J  u t l c r  v y v ! l ! i ] : 3  . z r  r \ r r r  1 3  f f : f  e V e l . y  f i n i t e  ; i * i : , l  g e b f e l  B ,  V + h l C h  l - $

a clonain).  I ' i re fo l lov; in6 for :4,1*global  pr inciple fo: :  I {agai iu,  r j -n i ;s

arrd.  i ts  proo.f  l i . 'e i i ; ip l ic i t . ;Ly lnc.LLrdeC : .n f iVal  .

Pii0P0SI'JI0i{, ;i no€iher.ian "il*$ rl }g*SgijptS.-.f.i"i. /r, ic }tror*2 ggg

liin iQ.-*:tcflLgit-oii-q.y-igy. gqr:Lqql +ilg.gl- li g{, A }
ir'i -_-.---

( U s e  u : g .  ' b t r e  l e r n i n t r t a  J  r ; n r l  4  f r o n  F ] ,  p , 2 i 8 ) .

1 . 8  A n o ' L h e ; ' c o r o l l a r y  o . f  2 " i  i s  1 ; h e  f o l . l o l v j . l i ; ;  p : : o o f  o J : ' t h e  t i i e o
/  l - - -  t \rei: ( iilZ 1; , _i:i ,'t j-.!._ii_ngc.1jl:1:g!*iiaS'-L**{1?A, th_e!_.g:r:rl'y A-aL;gg,Ig*"

L J

B q:: f ij:ite-*!lr-,€ ig .a,Jtgi;_a!_q_-ilgg"*!gg"

I t  suf f ices to 'b:r ico . l=Al ; l l  ,  , t i . th Y an lndet i ; rmin. ; te .Apply

r ,7 , : I very  r3 -a l ; ;ebra"  c  o f  f j . : : i te  type  is  a . i . so  an  r r -e l3 ib ra  o : f l  f j -n j - te

1 ;wnnr  hennc  l . io : :  0  i s  open (1 .2 )n  i i y  zan :sk i * i . iag ;a ta  .L t reorcn  ( f l j l  , r * *"  , I  )-r"  ,  r{ \ /  ar \ ,  v

.  € . E .  i l G A ,  I V  t ' l o l . L +  o =  [ t { ,  t i r  n ' / e r ] L ) ,  A  j . s  a  r e d * r i n 6 .  } l e n c e  I J  r s *

na ins  a  red* r i r t ; ;1  by  1 .6 ,  r r " f ie in  by  f ia r i sk i - i ' {agata  theor .em anc l  L "7 :L t

fo l Io,*rs t i r . l t  ;3 is a / r /agi . ta r ing.

1,9 lgt  k-- - ->,J bg*rrs j .n l ln  t l , t i : *1.  I 'her :  ' t l l3- .g?L r : ' l is(k,S) =.
I J

.  ( '  , , 1= J  P€r l iec  S ;  k  +5p is  fo rura l l y  s r roo th f  i c  open i -n  ,J ; ;ec  i i . l i r rs
\ - r - J * . - " * k
\ . r . J

r e s u l t o  f r o n r  t ' a )  e q n i v a l - e n t  b ) r r  i n  [ = f t  i l ,  t i r . I .
L

EIBLI0Git;.PiiY

A I  i ' l ; l r l {Di i r i  I  i lLoi lo lo5ie des r , lgdbrJs cor; t : , lut i j t ives,  i lpr : inglr*Ver le ig,
.rJerlin , l9'7Lt

K 2 iri.; i i fD::i iJ, Locel-i-si"it ion de lri l- ise:L'b5..f o::rne1le , i,,anusc::1pt4. r, iath." e
V o l . . 7 - t  t ) ,  I 9 ' / 4 ,  2 9 7 - j o ' l  .

EJI  I  Bi tc lZ,Ul . j ; i i ' IU : ! . ,  j i , rDU i ' { .3 $t i . r :  la local isat ion c le l -a l i : ;s i td. . f  or ,*
ine l - Ie  r  : J . i . i . . . r ta ,L l , i i c . ,  i J rg i ,s ,  Vo1 ,21( t ,  L t ) !5 r  4  j ] - t .1 t17 ,

i R 2 B.i, lZi. i l . ' , ' i i i" l-U .r., i i .,rf{-} i ' f  ., i l :cell,e ri i ; r ings Bitd good -eepil ire;tion of



rl -.tg
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' lout ' i r ie i t f i .  

r t  j r ,  I r ro , ,7 rr : )go,
Ti.r^ ^ i. 

uw u() Oll le tf io d '? -i
xrr  , . r ; : ; ; :ntu 

c ie Gdonrdtr ie ars.br ique 
,  j :ubr. r r r r$

Ji,l l  . Jrldf;1 i,,,,rr,. ,; r , *ur [ r i  H. ,  jdoether ian 
r ings ,0 , ] :  . r - r^

buticn to ;i lseo*-, l; i , l- :.:t 
doriv*tionsrconrri*

1 [ r l r r -

0,. ri Ar$ui,:l,'A ri.,';J::ll":i:_' a"***r:ric pres -i i;iiilcrrin), err"

sl NAGatA Jyr. , - : : :a 
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* l .  r  Ur :  t i te  c i -o ,gec lne$s 
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v{ 
'  * 'ubl 'r*a'so i ls.z,

{ f l e . L o C e J  i l i 4 :
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-v4er ruu  
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, s r .  .q , i r . r r .  r i  
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