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ON TIIII G;ttlERAL SI|ARLE ]?lrlii( I'Olt PAf&S

bv

Gabriel. IJAGY

"  
Recent rryor i rs of  i \1. .A, ] i ief f  e l  (  t4 l  ,  [5]  )  ot l  t i re so*ca1].ec1 "c,?incc-

*L1.at ion, ,  property for  projeet ive rnuclul-eg over Qr*r , : ) - ize ' r ras givt t  s;uf l " i -

e ient  inot ivat icr  to consic ier  i t is  t ) :eory of  etai ] le ranks as I  f ru i . t fu l

instruneint  in the non-stsbLa K. ' - theory of  C*:*algebrase .

For  exernpLe,  in  o rder  to  g ive  a  s r - f f i c ien t  co iTc l i t ion  fo r  a  s tabLy

free nodule to be act l r .e l ly  f ' r 'ee,  Rief ' f  e l  used [ i re i rcnc:ra] .  s*uai : le : ' i i r :k

*i,t(gsr )  o f  a  C^-41 .5 'ebr .a '

But  i f  one  f . ian is  to  s tudy  the  behav iour  o f  th is  inve : : ie r , t ,  in

ex ter :s ions ,o i re  f , i : :Cs  tha t  the  i r ruq , ,a i i t y  "gs l . (A)  <  :nax(8$1 ' (J )  rgsr '  ( i t i J ) ) "

does  r :o t  ho l . l l  i n  the  ge l re la l  case (sec  the  exanuLe 6 ' . i ven  in  the  i )& : r t : r )

The s i t r :a - i i cn  i s  - ;ne  s&: ; le  i f  "g " r " "  i s  r 'ep1 l  e , :C  by  t '$ l '  (  s te rb le  rank)  ,

but  in t , f r is  ca.5e Rief ' ferL ni 'oved the ineoui i l i " ty

s i . ( A  )  {  n . r > : (  s l  i J )  r s r '  ( A / J )  r c s r  ( l t / J )  )  "

Tn t3l wc int:roduced t.he ee!9lr,1--q-!-Ab"!-q*I'1145 (gsr r ( ,1 )  )

ernd proved thc f 'o-L)-c ; , "  ing i r :ecuei l i t .  j .es

gsr '  (A )  (  rua: ;  ( , ' - ' r ;1 '  (  j )  rP ' ; i : .1  (A )  )

s : : (A )  ' (  i : u r : i  s : , ' ( . 1  )  r s ; r  (A /J  )  rgs r ' ,  ( l )  )

Tn t ir iEl perpel: we gi ' ;e fu-r- '- i i i :r  propert. i .e s :f 'or"

"  s l loTr  t , l :a t  j . ' i ;  h t rs  A "s t tb ' - i :o ; iOlogiua3.* '  boharr ic l t i t ' '

/ / /

V / e  b c 6 : i l  b y  r s c i r i l - i : : g  s c r r e  n c t s t r c n s  e n c l  d e f i n i ' r - i O n s ,

- t 'or a t : :n j . t i l1 C "*r ,11'o5r. , ,  A trnd i l i l  i l t  t  r i f r ( j . r '  I : l  ct t  t? ts l les

f , , r : , - i i , )  -  t  ( t r . . r . . . , g , , - . ) a ; i n / J b r r . . . r b . - e i  s . ' 1 .  b . , i l . ' . { - ' . . " - r - i r ^ n . , - I J-  l ' \ .  
'  , -  ) j  .  '  - -11 ' ' - -  -  

L  . i i .  
. 'n  

t i  "  J

Cclrsirle:."i.ng 1,1,:..., ( i\ ) ts : ir sic L' 'of .coJ.t::fur vcctors CIt':e iurs an act.i 'rr o:f

9f a rrai-r

/ 1  \

i r \
\ L  I  o

o ur.' in rti, r i. ar: I l''il i" c!:



.::.i.r ' lili i; i

Rieffel 's def ini t ion for the 8eryggsl.  , '9J'ab-l-g rtgb of A is

gsr(A)=rnin[nei ' , i  /  GL'(A) acts trenst ively on L,go(A) for every r?rr; \ .

f f  the abot 'e set i f  enpty one takes gsr(,A )=co u snd in the nolr*unital  ,

.-  easie one \ i ror lre in the aLgebra'A obtei ineci by acl joining a unit .

To shovr  that  v l re  car lnot  ex l rect  to  hcve "€fut (A)< max(gsr(J) 'gs i : ( / i /J" )  ) l *

L v/e. give the follor.;ing

ry4!EI,.E Coi:sider f tftu Toeplitz Cx*a1,e_eb.r.a ei'rd the ideal- KcT

of conipact opere' tors- One hi ;g T ht= , t r f f i rPr*,"(P'  )=gsr( c( T) )- l

b.ut  Esr( .7)=2 (gs l : (TI  cer :not  be L s ince 7-conte ins a non*uni t * r .y

isonetry)  -

Y/e norr recal-L our Cefini t i .on

f . i t * i I c r  c : ; a l i g e  o f  r . o t i l ' i i o n ) .

DIjr I l 'J ITTOl;  Suplrose J is an ideer l -  ( .bt f  th is \ .ve rrean closed and

t r , ;c - -s ic ied  ic lceL)  o f  the  ur : i ' , : .eL  Co-a f i r :b : :a

i * tpsr  m s ' - rc i r  tha t  fo r  every  n )  n  the  se t

t . r .q : rs i - i : i ve ly  on  LF; ( lL /J ) .  i i ga jn  i f  r :o  su .ch  m ex is ts  o r ic 'Lakes  gs : (1 , r ,T )=o"

a n d  i n  t h e r  n o : i * u n i t a l  c € r s e  o n e  p l C c e c t i s  i l s  b c r o : " c .  E :  i ( ,  ( i r / , 1 ' )  - >  l i * ( . 1  )

i . s  t h e  " i . n d e x "  h c ; l o r c r p h i . s n  i i r  K * t i r c o t " y  ( [ 4 ] , ' t o l  I ,  T n  f a c - 1 ,  o u r  i i l v a - *

: : i l i . : t  g i l -e,s son{- : r  in ic l ' : :at  jo: :  about }  nnne}y 1, , ,e i rave

!.I i,f$l--]. Suppose gsr(A rJ ) € rL <d) . Titen thc nap

CLrr*{ .  (A/ ,T)r  >:  t*" .  } [ . ' tc  1u3 is ort to.

the group GL' (A)  ( inver t ib le  matr ices of  Mrr (A))  by le f t  mul t ip l icat i r :n ,

forLhe "M (vr i th a

(-\

Oi'  course y? Lf i r r , (  A/J)  ancl  s i r rce m ) ,  1:s;r ' (A rJ)  ,  the:r 'c  exist ,s

v r i t , i r  D t r l  =  o  s u c h ' L l l o t  t y t t t =  ( 0 r * . . r 1 - ) t  l r r t r r  s t r i n c . l s  f o : '

l i -  T h c : n  g s r ( A r . l )  i s r  t . h e  l l . c i r s t

[ : :cGL,. ,(  A/J) /  at ' ,1 =01' * ,c ' rs

- m
FROOir"  Tel le n)1.  -  1 and V e G]"(A/J).  Tal ie . . '1 ' "  the l .est  colunn of  y,

Ty rvi lL har.e - i , i re forr:  tr  =(:  
o) 

,r i . rr  o e [ i ]4r,- . , ;(a7,r) ard

It  isr clear '  ' t .LrErt thcr. 'e is i r  conti l ruous pai ' ih : ' .n 0L*( A/J)
/ x  o 1

yr i i i : (  
- \  

"snd so [ ' r . .1-  t  r  i - .= f* l  \ r  -

^  \ o  l /  
.  ' , r ! l \ h / J ; = L x J i ( r ( A , / J ) '  o f '  c o u r s e  d [ { =

= d[ t ' l+  3 l .v l  =  dLy- ]  o  Conseouent ly  v ie  found x  (  GL-- . ,  (A/J)

i'e Ci,- ( it/,1)

t r a n s p c s c  ) .

>rcGL_ - ,  (  A, / . , ' ) ,
tll-- |

jo in ing;  TJy

d l T v l =

such tha.t ,



f r--'t -
t r t  v  l -

^ f - . |  + 6
0LXJ  o  r r  we

'  ; :  j ;  
:  , i . : r , - ,

- 5 '

sti.l l have m-1 ) n-l

;iil,,,'.ffiit'l
.  . - l ' r .  "  ,

vre continue this procedure. ; i f ter

..'{

rve have to recalL one

n 7 7 g e r ( J ) - 1 -  T h e n  t h e

r  sc t  t ' ron L3 l

foL1ov,'ing

, .  l

o --*>
1

r F a J -

g-n+I steps rve obtain an element of cf,r_r(A/.I) vrith sams inrlex as y:

{g [4PJig Since KO(tO] l= [O]vre have gsr(A)=gsr(Ar l0 ]  ) "  A lso or re

eas i l y  ge ts -

gs r (  A /J )  ( ss r (A rJ )  ( : , 7 ) " .

To pro' , ,e one of the nain results

IItEQn-ry_L Supnose >r € GL
D(A, /J)  

and

condi t ions ere equivalent:  . ;  ,  . . :

( i )  t h e r e . e x i . c t s  a  l i f t i n g  X  € G i ' r r ( l r )  1 ' o "  -  
.

( i i )  0 [ ; ;1=s"

No,v 'v ;e  can prove ther t  ineqr re l i t , i cs  (1 )  and ( ,  ho ld  jn  a  rnore

general  eet , t ing,  namely

!j j i :rIIU-? Suppcsc I( ar:c' l J arc icicats of A such thnt I(cJ" Tiieii

( i )  g s r (  I i / R r J / I I ) - 4  g s r ( A , J ) '

(  i  i  )  6sr (  h,  K )  - {  ncrx (  E,sr  (  i : ,  r ,T),  g,sr .  ( .T e I i  )  )  .

P^1OOF' Thele is no di f f  icul ty t .o shct i  tha'c r , ;e cf in s l lpDose A r : : l  j . ta l .

Tn t i re fo l lorv i : lg diagren of  Cr*algebras and *-honoi lo lphi$r i ls

* -* J,/Ii **> o

' r l

n' I hr^ llr . . !  i .  +  t t r .  / l -
e *---y J/K *t-' A4( *^t*> t\/J ***:^*> 0

the fou:*  ro t is  €r re e i :sc1 i - rnd r r .1-1 the $Qtt i r r '€$ er*  comuuta[ ivc.  f f  v , 'u

. 1 1 \ 1
CenC'ce 1- ; ; '  C. ,  , ,d  z t iv , r ,J i  the " in t loX" hOncuo1.1:h is i ;s  cOrresponding tO

"  L -  Z . -  ) -  t +

each r.o\,.,, hy r^,ltu:'a)-:i. ' l,y of .thei ex{tct ssqu'ence of li-tir.cor;r ( [j^]n[t-l i

we o'ttain ttie fo.Llorring dir:gran of groups and honorcrplrisrnr;, in
I

v.,hieh eHci-: { iouit i"c is co;:t l lu"cativel
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i oo -
K G,/K) 

.,+ rc (A
fV

t l
c ' A . : i

-1.JyK (A/J) -=;=":

lu'
fii)
a2 Ja

K (,A/J)

Ito
rOCr) ffi€: %(K) 

*1-*I.,'(J) ....":gz lin
7 r t r  1"4
*  J I I *  , Y
).4 t<^(- , .1, / tC)

1̂-l *.

To prove ( i)  terke rt77 gsr(ArJ) and (aIo.. .  rao)<Lgrr( (A/Rj lG/K) ); ig*r( l i l . r)

Fro:e t tre def ini t ion t ,here exists ScGL. U/,1) '  sucir that Dr[Sl=O and

sta1r . . . r *o) . t=( l r0r . * .oo l t .  But  a4fsJ=3(roo? 
r ts ;J=o 

v , rh ic l r  shot r . ,s  that
'J) erid so we

ob ta i r .  ( i ) ,  To  p rove  ( i i )  i r e t  n )7nex ( "Es r (A ' J )aES l ' ( J rK ) )  anc l

( .a l roar  eBo)e  t6 r r (A , /K) .  Cor rs idcr  b=(%(" f  )  r * . .  rTT4(ar )  ) t -  C lcar ly

b'eLgrr(A,/J)  anc1, s ince n )Ssr( l*J;  ,  there er is ' f  s TeGLr,  (L/J )  such t i :a?

b S t T l  = O  a i : c l  T b = ( t r O o . .  ,  , 0 ) t .  A g a i n  r v e  h a v e  ) O [ f l  = O  t : n < l  ,  s i n c c

n)  gsr  ( ;u f  )  )z  gsr  G /K)  ,  by  T i recre ;a  f  the  re  ex is ts  S{GLr  (A , / i i )  suc i r

that  f i l  (S)=T ( fcz.  I  -X-hro:r lcnor 'pniss r ' /e lccep thc r :an(r  no' i i i t ion for  j .  l .s
+

e x t e u s i c n  ' t o  n a r r i c e s ' ) .  B u t  l n i s  n e n r i . s  t n e t  T  r l ' , t ( i , 1  ,  , , " ) t ) = ( L . , O r .  o C t i l

a : r c l  ' , v e  6 [ 1 1 r i r :  S ( a r r . . - , u r r ) t e  t g '  ( i i x )  ( o : '  c c u r s e  i . t "  a n l '  , o  i / r c l i / Y ) ;

on the othcr hanc :a*o3r[s1 =ar"l[*FJ=a, fT]='t l .  -r l . .octnees of 'Lhe

seqlrer:ce of K*theory for t i :e : i ir 's ' t  row girr.3 a2i S]ci 'crir*.=irrB,

(orr : i : l { j / } .1)  -> i (O( i i ) ) -  Si : rc o nTtgsi ' (JrK)o by l - ,c; : : i : i t i  3- ,  there exists
-.!s6F_

nec { i l 7 r l s t i e i r . t i : r s r . L t , [ nJ= } , [ s1 "TekgY= ! . *1S*S iucen -Lc l , , ( j / : ; , < }

e n d  S ( { r l s o a 6 r o n ) t e 1 ' g *  t i t K l ,  \ ' . r t j  c o n c l u d c  ' t , h e r - L  i i ( l ' . r  r } . o r * r , ) t . ' L g r r ( i 7 f ' ) -

of zect., - fj rc) sr-ich t}:at ?. [a-l=o
l a  

-  .  l $  - l
f l  I

*r,uo ) ,lzu7= ).I-.ii-tt-l 
=Aioi4xtz,l*

[2,- l= ' : ; "  Ttr is s] tov;s t ] ra"L the s:ct ' '

y e . L ) ' o n  L g r r ( r \ / K ) ,  t J r i c i r  p r c v e $  ( i i ) "

odr-lc e the rie xt

ivr A ti:rcl K is an iciettl iu B" !i l ,t

a t:ligFllg{nU.pil qLJ3}IS-\P, (i\ rJ) -> (.R;}':) we ner)n tr -X--}tontonorpn:isrit

tp:A .__ B sucl-r teat,  tP(. i )  cK. Giveu tu'o *- l ionoriorphisns of pa5.r"s

\ { , 'F  r "n- i .  t .h  a ex is tcnce
t j j "  Y

l ,  I  t t

) 
r'= (.)- o o, . " ,f.I 

^' 
) " i',ie 1l

0, IzJ *)., fnl -' br [s] .=dr
I *  u  I *  Y

i t t l = o l  o c t s ' L r e n s i t ' i

or','.it:S lesult t^le ini,r

uppose J  i s  en  idea l l

Fron rl)rg:r:::(. irf ;

: ,  a n d  Z Y ( l , . , . r " " l i t *
-b,.oi " .f:f\ n:3^f'gl ' '

I  t l * ' -  -  ( "

t xec t  ( t , /Kr  z  \
'r ]1 ' "2

' ' For t,ne f"oll-l-

DEFTI.ITTIO}] S



I

?tV:(ArJ)  *+ (BrK) ,  \ re  sey that  they { r re  hggglgdg i f  ' t } re : re  ex is ts  
'

Y'

[ . [o, . ] - l r iA --> E suc]r  t i ra 'r .  , ] f  0, ,)=Yr f t r , , )=rf  encl
: . '

i  ( i )  for  e .ve l 'y  te [o , : ]  $ t t r ' ) :  
(Ar .T)  - - * '  (er r ;  is  a  t - -homono: 'ph isn

. t r ,

! r
/ ' ; ; \  4 a .  ^ i ? A 6 t '  a  A  + i . -  m q n  ( t \ 1  n \ . | - n ' I  1 . . - - . \ . I f :  i -  a n * 4 1  . i * r ' ,
l aa l  io r  evcry  a  A  the  n iap  Q( ,oa) :  fOr l - ]  . - ->  E  is  eont inuou$r

I  f ' a  = \  -  .  / r \  r r \  -  l -. *lne par-rs (Ar.i)'a$d (EeK) are Fg*q-Lgpigl}y-ggjlfyjloqi if there exist

,  t roro;+*hai : rcnorp i r isne of  pa i rb  tp l (ArJ)  - l  (er t r )  and ' t l l : (eof )  - - .+  (  A. rJ)

,  su,ch i ,hat { :orf l : ind TdA €rre hcnotopic anrl  also LPo V ancl .TdU are hcnotcpie..

Tire fof.Lov,'j.n€; y€sult shovre the boiao-Lor;}r invari.ince for 1'gsr"

3,frTqB.T,l . :  
' t -  i f  the pairs (ArJ) e.nd (I l rK) are hoinctopicely'

\
e q u i v a L e n t  t i r c n  g . s : . " ( A ,  J ) = g s r ( B  r i i ) ,

PnOirF. Ci', i ioi:sl j i  vre cBn iluDpoc6: A. srnd R ur.ital lr:d nl-scr t lreit

the *- i ro lc ' lorpr: : ie:rs tp and. ry in the def i i : i ' t  j .o: : r  Erre u,r i t*presrrv ing*

: . , i , '  
" j , ""et . r .y 

i t  o. , t t ' i i *u t ,c prove only thn i r :cci ;a l i 'Ly gsr(  l i rJ) . (  rs: ' ( i i r f ; ) .

Le'. l*s clctiotc; by,Qtl '/J *-> 3/t( nnci f: i /I i  *-7 t\/J 'Liic )t.-i ionoiuor:i:, isr,is

i r :ducec  b ; l  rp  : ; r rc i  y ,  Tek i :  t : : '  ?7 f is i : (Br j i )  and ( i r . ,  r . r . . ,n , , )6 ,1 ,S" (  l , / , J ) , '

Co ' . , ' * i r - ro r - f  , ' 2 t l . , J , . , rQ; ( r , - ) )cLr : -  ( :? , / ! i ) *  S i . : , cc  n7 t f : .e r ' (13rK)  tnere  ex is ; ts  - ' r l cG. l , r . I ( l , / l i . )\  Y  
' -  

i  " '  
' I  r t " i ' i '  

-  ^ - ! : t : ! \

s u c h  ' t i i a ' t  d r [ t t j " o  a r d  1 ] ( Q ( a " . ,  ) , . . . , Q ( n r . i ) i = ( 1 r O r . " o  r O ) t .  B y  i i e i t u r r ; l i . i ; ; , ,

$,,e ilcl-1. 
_a 

coiitiiiu'l,e'l i'!'e cli rii.::',.;r:r. of I-l-'oui)$ n.,'iri. lloi:i.:lrurr1,.i'ii" r-,n.s

t -Y-Ir. *'"t_

*-** iil
' *+,'

Lct ,  S=t , ( i l )eC i , , . ( i : . . / , - i ) .  S i l , c *  { .  i : :- i , ( l l )6c i , , , $, i '",cir'.,cps i sGl';o:r"nh i,s:rl o:r li*-i,i lccitt\t luii .ric-i: :c i t .ccs isol i ;ol1rn i . .e; , :  oi l  l i *-Li lcci l lJt  1ui"  ${c- i

i r r r i  n t t . r ' i  r l

t le  jo i : :e i r  'by  c  con. ' c jnuous  p . ; :  th  in  l ,g -o ( /1 . /J )  rv i 'LLr  (e l r .  "  *  o t . )  t : r : c1* .

^ r r l \  ^ , * C ) r r  / " . \
-  coi isecir ic; l t13" (  J, ,r i 'o l ic i . : , '3 '  l )*  !  of  [4]  )  l i rc i : ' l l  c: i ists]  L: le ( jL ' .  (A,tS )  oi ich - f i r i :  i .

1 f . n ^ . , i  n -  ) -  i . ; ( : r  ) ) t = i ?  ( n - . - - - - r .  \ ' L -  r n r o t  \  < : + n n f l g  f 6 y  t t i eL t O f ' \ l l r  / r . . r  e  f  t , J Y \ r t f . r ,  ,  - r t \ t l l r  ]  r .  o t ' I I /  o  \ \ t r r l l \ ]  I  i ) L < r ' l

co i i l r€c ' ( .e t l  co ipor :c r : t  o f  t i :e  idc : r t , i t y  in  CLo( . . ) ) .  Tn  par t i cuLr i r '  1 ' r 'e

\ t a /  a  ), 
\r,.v

o \ u  /

K-, (B/K
{ l
o ^ l

I  .1 ,
Y

r ,  l 1 / \l \o \ ' i \/

d-.  lS l ' .0"  Ct:  t i ' :
J _ -  r

. f  c ' r i t c : . '  h i i i i C  ( V " V ( r , t )  r i , ' ? e r Q o $ ( i t * ) )  c t , n  b e  c l



have ;n1lc. ,  (A/J)=o. so we get ?1[sn]=3r. [s]  +?r1g =g ernd sR(atr,-  rnn)L
=( t i ro  r ,oc$ lo l *  r ^ ; f i i ch  means  ' t ha t  

{ x<c r , r r (  A /J }  /  ? t t x ]  =o }  ac ts  t rans i t i ve ry

o n  L g o (  A / J ) "

For natr ix r i lgrebi 'as v ie have

tn i r - : .dcx"  i ' ro i tor ior l j : l isn fo :  t ] :e  pa i r '  ( i , t r ,  ( i r )

I 'cr i i rrciuc' i . ivc . i i ; :r : i- t  s \ ' , i i :r  ir ir ' 'v 'e

end .Ir, is 3i-i

PnCOF. lr je

C l i cose  i n5 r  a

fo r  eue ly  n .

, l \ i - ( J )  )  i s  e x e c t . f y  ) .

, , Iea'st  integr:r  6: :eater than ' i ) "

FRooF" Talcc k> {-i€ll4':j-h}-l 
*r, t}rar i c k:*n +LVEs:'(tr ,J) , Lct

U e l g f  ( i ' i l n ( A  ) f i , \ r r ( ; )  ) - L g r ( 1 , { n ( A / J )  )  c o n s i d c r c d  a s  a - l e f t - i n v e r t i b l e  ,

k n x n  n : a t r i : ; "  C f  c o u r s e  ( b * r . b 2 l p . o . l b k r r r ' i u f s t i . , Q " / J ' )  ( i t  i s  t i r e  f i r s t

col-n: :n of  b) .  Since 'stVAs31(ArJ)+n-1'77 gsr(ArJ) there exis*n'  f fGT-I . . r ,  ( t / ,5)

s'*ch tirat Bltrl=o r:ircl TL(bll ,bzL;...;.b,--. 'rr)t=(lror-c.,o): Let {i i i i ;a'tf i?li{,{.,r/

a=Tub c Lcii( l i i ] ' , i{ l ] ,;-, 
1"1.l."lt","r]^.-(ri l .r) 

e left inverse for a, t}ra'r is

c n = - r * *  P u t  3 r = [ ^ t  " *  
r t \ r i i  ( ( " i l r ] - . r " l r j . . r r )  i s  + ' h e  f i r s t  i o i , '- 

\o rro-1. /

a f  e ) .  S j . n c e  t h e  f i r s t  c c l - u : r R  o f  a  i s  ( 1 ! 0 i c c o r O ) t  t , r e  i i $ l , e  a , ' = l  { ; r d

so Sl€ GL,-*(A/J),  Of course f tJ,, . . ,  ( t , /J) =0. Ol '  tha ot l ter:  i rerrd sj .r ' ,ce:

ciL€)Ip+ .,c J- cJ., .rr i r i . rr-o=9-for '^c- ' ;L ') '  p I  I ,  i f  , . , , 'e iet l i r=SrTr, ]va

;;"-;[rJ = o *."i 
"'r. 

o': (: 
3 

,ritt ' ul a te ft-ir:ver'cib].e {rrn*:tl^[,-t)
nnt , :c ix ,  I f  we s t i i l  have k i : - i  )Z  gsr (A , .1 )  we co t i t . inue  t .h  i s  t l r .oceo.urc

fortite

s'crl finci X2€CL^r,r,-., (lrl.r) r,rit,h'D[xr]=o €u

b? a l .eft ,- in\rtr  r t i j ; lc ( i rn-2 ) :<(n-2 ) nir tr i

-if ',r,e -ii i,;e )i =t,.,"{t 
o 

\'" " "'{r' '*t 
t 

),,,* o

r r , 
' ,,, ,rzl \o xrrl

- 
x'u- { :") 

' , ' ; fr ici: ci ' ,:cs -'; ire' pt-coil sinc* c}L},
\ o  I

.  / 1  0  \
^r .  + ]^ . ,+  1 r  l . r - .  i  ^  I  * , i i l iu r l  L r i q ,  L ,  n 2 "  -

Te nnc ,ot"rr ' ,  )t lr"turi *t,uo"
- \ ^ a

b t E , : , n  C l l . l  = f ,  r i n C* ; J

t t " / 1 / y \ _ - ^ r  ( i f / r - t )  a n C ]  t . l r c\1 , . n  \  . r 1 , ,  u ,  - r ; r r ; q r1

;=j!_i .frr. tr'.,})ere /irrcAr,+1 r .Irr* J f\Ah

i d r t i l :  o . [ '  A "  i ' o i  evc r ] '  n .  ' l ' r i en  
6 rs r ( i i o .T ) {  f - i n  i r r f l  Fs : r ' (A r r r , i ,  ) "

f irsy siLl lpose 1-.5.t\r,  for e: vcry i-r.  Ti i lre k:]7-,r.t  inf g"sl.(/ , \r. ,r.Tr, ) "

s t ibsoeLiencu \ , r , , i . ]  r 'es ' i r ic t  to  t ,he s i tu i rL ion ) t  ) . fs r ' (AnrJ i - i )

Lg t  I  s  deno te  by f i , . : 1 . . , / . r  - - \  t ,  / .T  *6n  12 - r rn , , . n *^ - ^ r - . i  - , - . - .
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induced by the enbedd ings ( An, Jn ) --4p (A ,,1 ) and b.y irr: Jr,,__+- J. Take
(q l rooo 'ao ' )e le* ( Iv /J ) -  s inc*  

,Vr : f r . (  An /Jn)  i s  c rense in  A i ;  the 'e  ex is ts r

1.  ,*"U 
(b1r.  . .  1trr . )c l ,gt  $Tn(.A.{r /J"r)  ) '  c lose errough r ,o (n . ,  \r !  s-  t t  I l  l1  

-  -  
1 t  e. . r .  t  c :k, /

, t r ^  i \ .
thai  there exists H*Gr., [ tal . i )  ror rvhich (a1r. .  r8k)t=Rf "$15O,,P:'\ 

r\

ttSer.it_tr,"t.: "!gy
1r'" ,, ';;: i; i l

the assunpt ions abcut  J ,J,1L wi l . l -  be inject ive and so t i rereI
n

/ . , t

e x i s t s  ( x r r , . . r x * ' ) € L g f ( / r n / J n )  s u c h  t h a t  ( b 1  1 ; . r . ) = ( ' 3 f  ( x . - ) .  ^ 5 T ( v  ) ' ik ,  ) - ' n \ ^ . 1  , t t o .
_ L  t  n * " 7 , .  t .

r r :eouei i t ,v  k7v gsr(Anr%) 5: ives the ex is tence of  an j .nr rer , -L ibre xr*-  

, t  t  , - ---wit ir  drr[xJ =o such t i rat x(, .xrr r  .  .  , r ,k)t= (] .  non...  ro)t-  Take t=Ff[,(x1*t. ' -  
ar

. { l

The co:rr: : iutat ir i i 'cy of the fol loving ci ia5irsn

Kl (Anl"Tn ) 
'r.'J.f* 

Kr ( 1il.T )
a l t

.l:1, , i" * l' 
!

*b(,.tot -r.-d i{O(J) |

s h o w e l  ' ; l : . . e t  D  [ : i l = g -  S i n c e  ( . e 1 r , ,  r a n ) t = 1 ' ( I r O r * , 1 O ) t  , " .  c c i : c l - u c ] e  t i r a t

{ recr , , -  ( ; \ / J )  /  a [ r ]=o ]  ec ts  t rans i t i ve iy  on  Lg , .  ( t , / l )  r , ; l j ch  epc ls  t i re
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n / \ T : ^ T  ^  -  r riJu-r:i-:1.1sr ]{oti' ! {r*:gii-,r-L:i-*:r*ijiq..',:.q.]s.,i-:iii.!!.g_i!sgli.r__
..aer4l:r

gffi:t qj ' j : ' .  cSilsi l ief isn.r conl'er-e:rce ;-. ieyj.es j.n l i iaih" . rlr? .1.5 r  Anc'r .
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