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T~. ,·A LBU: Decomposition ci TorsiOn Modules'

, ':,'We establishsome the~rems:.concerni~gtheS~pr'i~;;Y'de-'

">composition 'of to;sion modules in t'he Dickson I s sens~' ":;'

, ...... (M~t·h.-. Z.·,· '104', 349-357;, (1'968)),' ..the"..:. clas·sice.l .primary
. ~ r· :. _.. '. . .. _

decoinposi tion ,"cf these' torsion: modulesand the ~o~nection's .
.._ . '" .. ' _" :. . ." ,'.:. . '... . '.' . .' . -, " . . ,I, ,~<'. • , : •• _..• ', , . • • .'; •

..... __~. ".. :'.~. ~,'" ,".:-- : be.tv{eeri····thes·e~ two:," kinds ',of decomposi·tions·. ',: " ,'. ",".': c'-<·:"·:.> -... ,'.

M'.'~';~:t'~,r '~~'R --f::: Nonnoetherianco~piete . intersecti'ons .,' :,:;,:,.;, ',.'~.: . .'.'...
... ~.. .

...... By .rate·~Zarisk·i,·· ,a commutative noetherian local. ring Pl

'·with residue fieldK i~ a 'completeintersection ifa~d ,
" '.' " ~ A . . . . . .

.::.only: if· the~·.:integers·. ß .,' = Tor~ .. (K, K) .appear. in· an '.' ,
.. ' , 1... '~'.:'.. ", . -', .

.. e-quali ty ·of. 'formal s eries :"'. ',_, .... .- '.

'> ,.. '1: ßiti ..~ (1+t)r(~_t2;:.)~..
p'" ••

~; Thesa,m~ situation isstuctiedin the·nonnoetherian.case:'·,

'..'.. ' by means cf 'comrnutati ve homologytlieory.· A criterion

~<:-:,'~is 'giy~n f~·r·.ch.a·racterlzing·th~···.rl.ng·s:·far whici1:>··':·····... ::·>.::-: .. ··· ','

;··'Tor; ~(K,K).isafree.:algebra with divldedPower's' h~~·. '.'

:, : Vinggener~tor~ .indegre.es.· 1;and·2·:onlY,'., ;'::': '.' ":.' ":,i~C::C::"

.. ' ',<, :, ..- : .' ;E~a~ple: 'A =. K ® k~ far, ar:Y' ~~eld ~xtensi,'?n,. K/k. . '.
. .." .. :':.,. ~". ~ :'." '. :, . . . ~: ~-" :{ .~ '.:", ::'. ' . .:~,' ': ' ....'..".. , ~ :,:./ ': '

:TG·,.,.~ ET S C :H:.. Sheaf re2resentatiönOfri.ear~rings. . " '.

.. :.. ,:;'... ..•. .:..... :- pauns and Hofmann,' developed general methods to represent. e,
:.. '.." a ring' with sufficiently' many. central·, id·empateDts as a ,' .

. '.' r~ngof globa.:Csections:i.n·a.··suit:able .sheafof rings .

....... '(Cf.' 'Memoirs ,'AMS ·.No.···.83~··196·8)'.·'·We·,d·iscuss· adaptati9·n~ "

:'~"".:; of the Dauns - Hofmanri ~ethods ." {'c' s uitab l~:n~ar-ri-ngs". .

:<::'Particulary ,:the.main ·th'eoremon. the rep·rese.n.tation'·. "'.'.

:::-~,'~: ~f biregula'r rings. (Math,. ·Zei·tschr.· .9i (:1.966) ',"i03~123)'
.........._ : p - H'

, '; ,',' "'.< ':-:.':'..~.::·c·an: ·be gen~.ra'lized'. ~~: _'~bireg~:l'ar'.' '. nea~·-rings,,~. "., ..
....... ":.:.....

'1...B· UCU R:: Lo··cal'rings. Divisibility propertles.·SOme ap2iications.. ·.

.... .... :',:'.' andconj ectures .:.:' -.

',:'. proposition.' Let R.b.~ a·discrete .. valuationring,. m- its ....

.•.. "'. 'maxi~alideal~ ·k .~;R/~ the .re~idu'ef'ield,' f. : R' .-'-';>H··. ". '.
:':' '.- , : '. :...... ' .. ' .' .... . '.', '. .'. .... . ' .

.-.~.', '.:'~·ä.nenqomorphism', ofR' 'and· G.. a fini t.e :.grouP."of aut.omörph,isin~;

. ','. ":of 'R Which :..ind~,c~s .t~~' identi ty .onk ' ::.,~ .,' '. ' .
.J :~i,-;:::', :.: :,- :','..:~', ',:. '\::.:<:> .:;,:':':::,.",; ~: ':':",.~).;: :.:>t~·.·:,.: ~:.:~~;,\~.': ~;' -'~ "::~':~'-' '.' -:. '<'~" r. ". ~:"
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We assurne th~~e exists an endomorphi~~

<l> : G --~ G.

of G such that

f(gx) = ~(g)f(x) VgEG VxeR

and let be "v(f) = ,v(f(n) .-' TI) ('J(n) = 1 ).

Ir wedenote far ever~ ~GG,'

" ,C~(g) = Card{x€G/~(x)gx-1 =g},

and if we decomposec~(g)in the form:

c~ (g ) = p r q, (p, q ) = 1, P' = ch ar ( k )

'. 1
then ql(v(g- f) 1).

Proposition~ There exists a formal ~eries

3A(f)~M,G),= ,1+ b1T'+:~2T?+-'.~.',+ bnT
n

+ •. ~, s. that
, I '

T .-3-'A.= L ,3~(fn, u~".;,G) T
n

J' n.. 'I/I . : ' .

, A ," .
~~here.M i~ a. proj.ective,~nd .af, finite type.A-mod~l~,

• ' ..which is a' G-modul~, uM :, M --,> ~ .. i,s an .endomorphism .

, :: C:lnd " , : ' " 'v -1 .
. . .... "n' n " (g f) -1 . -1'"':,-, <?A(f ,uM ,.G ) = L ( <I> ' TrA(uMgM ) .

.~ ~ "., '. . g€ G'1~ , .. 'c (g ) . ' .
, ~

, .

. .......... ... ... .. ~ .. :;. .. - ..

s .U •. C.. H· A· S ,E .

';:... ..

Theory' and .Forms, of Alg~b,ras

L~t, k be a, fiEÜd of characteristic P'/ 0,' K be a

'fin~te purely inseparablefield extension of k of

.", d'egree n', ,an'd' A be. 'a, k-algebra 'containing' K a~ a .s'ub-

'algebra, 'such that [A:'IiJ (00. Finally, let?be the
r. 0.

centralizer of K in 'A.· 'We present.eq. the' f'ollowing,. '

theorem which i8 .related 'to the Galois' theory· of·' fi-,

nite, purely inseparable fieldext,ensions:, As'sume thaf,

given any x in K, not ink', there is a commut'ative

,k-algebra T' and an' .inver,ti'ble, ele!J1ent u a~' A ® T ,such

that
Ci) u(K ,~,T)u-1 '= K ® T

(ii) u(x '® l)u~l I x ® 1
--'--_.. . _ .. -

Then. A ®kK=.:M(l1}(~;,~)a.~!,,:~-:alg~b.!,as, ~he:re, ,M(nXn,B)

is' the 'algebra'~f ai'l nxn' matrices over' K.

The proof of the theorem, which uses both, module theo~y,

andthe theOry.ofgrou,p sc'h'emes, was briefly. outlined.
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,F. ,E C K S T E I.·N :. Im en$~ren Sirin~ linea~ kompakte, kömmutative

. ·,Binge,. ,d·ie sich als offene 'Unt.t?rringe in halb-:­

··.~infache Ringe ohne 6ffene Linksideale'einbett~n'

lassen.'·

Der Beweis. des folgenden Satzes soll kurz skizziert'

w.erden.

,Sat z: Ein im' engere.n Sinne lirl'e'ar .kompak'ter , kOJ.l1ffiU­

. tativer: Hing· R ist offener Unterring eines halbein-

.:'" fachen R.ing~s A onne offene'. Lihksi.deale genati dE~r1I1, ' "

wenn R topologisch isomorph 1st zu einem U {'R~ : ~ E..r J
von '~ollständi gen ,loka,len, Noetl}er.s ehen, . semi ~

primen Ringen Ri mit Krull Dimension eins._

, 'Der ,Ring A ist 'kommutati v und "topologisch isomorph',

zum lokalen Produkt7l{Q.lf(lL)'~~i~ E.I ):--._~.und jeder

Rin~ Q~(R~) ist ein endliches P~odukt von Körpern.

R. M. F ,0 S: S ,'U M '" .Tri'vial Extens ions 'cf Abe lian", Cate gories. '.

S~ppose F··:··a.-'-~A.is and endofunctor (additive)'

".on·'. the·. ~b.eiian c'ategory A.· Th:e ··trivia,l ext~nsion. '.

categor~ A:x.,F is defined. It'iS, abe~ian if Fis'
. c=

:. right· exact. Example:·.If A = R-rnod and :F =RM%-'-',
·.. ·then A'x.F.= 'RxM - mode

e'" ,

• • • 1· •

If, A is ~n obj e"ct ,',in A, the.n' the ,obj ect TA' i'n 8. x' F ",' . , ,
is themorphism (~g) :~F A(±) F2A-.-;)A~F A...-~ •.. e· "
Proposi·tion:··: .. An.·.·object·.TI 'in A x' F .. (F.'r.igh,t exact) is

a: . , .

. . projectiv~. i~ 'an~ only if,~ ;.T '(co~er n)'and coker TI

·is proj~ct~ve'in A.
, .

Theorem: Sup·.pose ':f ,is a' full additive. subcategory

,of, A whose ~bjeqts are projective in·A.. Then T(f)
. .

has the same. proporti~s in'ß'x F. Fu~thermore

'T(~) ,is .c.oherent i'f and only ,if'~ is coheren·t· and

'.far ever~' .~-c·oner'ent· object A,.in. .f;, ~he 6bjects'.
. "

LiF(A) are .P-cohere·nt fÜr all. i > o,the object FA

is pse.u·d'o-.·P-cohe.rent 'and if· B' is a ·P-coherent·· s'ub-..' , . == ......, :::: .
obj ect· of: F!\, . then,' FB' i~ .cf "f~nite P-type.

App'lications f·ol·low .. '
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A~ W.· G .0 ·L D: I E .. ·Rings with· finite Krull Dirnen'sion

'. ~. Let' R be" äny ring and f.1 an R-modul'e~' IV! ha.s Kr1 !-.111 [ji­

. mension Cl (ordinal) i,f any. descending. s~q~J.erice
. .

Mi> M2)' ..... ·of.submodules of M has all, factors

.·Iv'ln/Mn+1 cf Krull dimens'ioh <'0: for.largen. Mhas

Krull·dimension zero when it satisfies d.c~c. ,f03:

submodules .' .T~e ,Krulldimens ion cf a ring R' i s tl~la t

of RR· and .is de'noted by fRI·.. The classical Krull di-·

.' '.: -·mensj.on (prime ideal. 'chains)" is denoted by cll ~ I .. '.
: .. . .

.' . :." The' fo~lowing .the'orem~ 'hold: . _

.,Th·eorem1:·Let·IHfexist then cllRI exists (orciinal)'

and. IR·I~.c.l·I.RI.· Note: ~ .c~IR.1 ·may .. exist -'1i~hout· lRI-
.. ···..·existing •

.. !....

.'. Theorem 2: Let IRI· .exist and the riil·radical· N of :]{

··be. zero. Then· R :is a right. order i'na semi-simpl.e

.... ':" ···artinian· rin-g .. Let N ., q··the·n the powe~s of' N are

.... - ~.distinct.. ..
...... ..

':-:-:".,' Theorem 3: Let R be a commutatJ ';e ring, let IR I
_:.';". ~exist and cl IR r be ~finite. Then N is nilpotent~

.' .. ·.The· research was joint ly w:i th Prof. Lan~e _Small._
..... ..". ~ ~: .

. .
• • t , ••••

."P...· (1 'R'1 F' '11" .rT ··B .: Applications 'af Triv'ial Exten's'ions of Abelian Ca-
. .

". "'w<'" .tegöries .ta .Gareristein Mo·dules..

... ..•... The fOllowingresults on trivialextensions . of rings
.. '. ' .

.., ·.combined· wi·th· .Bass' . theory. of Gorenstein. rit).gs pro-.

-•... vide" a straightfo'~wa~d' tr~atm'~nt of'Gore~stein'mo~
. ·.·dtiles· [References: Sharp ,-FO~b-Y,· He'rzog-KU:nz,- .: :

:..>Heitun] ~. A f.g.modui~· Mover a. commutative·.·· . . ..

....•. Noethe~i~n ~ing A will 'b~ ·caiiedGore.nsteil1 i·f·,

.'. :"fO;P€·specA"'~.(P,M)4 0<' '>'h~·.p=i,[Ihthe
: - . '. . .' 1· . . '.'

':'. sens.e. ofBassJ'~lf,'.in fact'·.~i·. (p,M)' =:1.·~ > i--=" htp,
.,.... .' then 'M is. ~'alleq a ··cannonical .module. .

'. .

. " .' A x'M denotes t'he trivial. .

.. ' [ '~. Nagata I S. Princ·iple.of

•' caseJ .' : ..... -.., .

.. ' 'Th~'orem 1: ·.If·' X is' a.·.~ ~.g.
. .

...idAxM (X) .= n ~ 0),- the~ ..

,e~tens'lon' cf' A· :by·',M .

Idealizati6n iri~this. . .

'. .
A.x. M-module with
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. :1.) idAX = n, where X = HomA~M(A,X)

2) If ,X' --), r· is, an 'AxM- (min'i!nal)' illj eeti ~"e"

·:.resolutionof X, thenX .-'-> HomAxM(A,I" )is a(mi­

~~mal)A~inj~ctiye'r~sol~tioriaf i.
. . "

'3}There' is a natural· is'ömorphism

'ExtA~M(-IX) -=. Extf (-:-:jXr 'on'Mod A.

. .

4)lf Ais loc~l, n = depth(AxM)= . depthA;';= depthAl"I

>. ,,"

'Theorem',2,~" Ir A, x ~M is Gorenstein, then

,,' '. 'a) "A ·is Coh~n....;Maca·ulaY,

.' b)~xt~(M~M)=.'O for i>o .

c )'A' ~. B'x EndAM.(i~~ng direct product), where

. B = an~AM., . ,. ~,~,_" c' ,:'., " •

...• . . d)B is-:~'G~renstein ring.

:., ".. Theorem 3 : IfSpecA is connected and· M I 0 j'. .'., ....

. then A xM'isGore'nstein <: -> AS, .'Cohen-Macaulayand
, ,::~,-", ,M,--',i s' '8. c'annorii cal, 'A-module~

, "

, .
',.-' ..

. .. . . " .
..... ' .... 0'-... . ....

: ~ ;" _ t •
, ',/

T., J, '0 "Z E' F,' I A' K .' :'- ~,' 'Derivati o:n "',a:rid", differential, funct ars', far camrnu't'a t i.ve'

, g:raded 'algeoras 'and th~ir "derl ved,' funct ars·

·'·The", 'P'urpose 'or,', ' t'hiS.· ie'c't~re" is, to annou·nce. extensions·'

'. :: ..~{ ·the· Andre-Quillen hOinOl~gy' and cohomology,.cf com- 'e
'. muta'tive, .algeb~as. to 'commutati ve gradect algebras ' '...

. '(graded, alg~b'raA i'~ commutative i'f·, ab:: '(-1)ij, ba
,'" ,2 ' ,

,for a e ,Ai,·b· €. Aj,.a. :'0 for a e.A
i

, i od,d).

,For' ,two "commutati ve, grad~d R-algebras A and B" art . '

:", R~homomorPhi.$m:Cf :A·-> Band ·graded B-mcidule' M' the

:', ,'gr~ded B~modu',les ,',of. ,qe~ivations, De'r (~~B ,M) , and--, dif-

. , f~renti~is ..Dif·('A,B ,M') are defin~d., ·T~e. derived f.unc~,'

, torsof Der and Dir ·are studied and appli~ationsto·
clas~ic~l homological algebraand ·to topologyare "

.' , ',' indicate~. "... _

'"                                    
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. M.· K N E B 'U S ·e. H . :.' .Real Clpsure$ cf Semi'-local Rings

....,.: ;.'..... ·AIl· .rings ln' this lect·ure are cOIflITlutative 'and \ftli tl1 1'..

... For any ~ing. K:;we denote by ·.W·(K)· theWittr.ing of non

'. ..·.degenerate ··symmetr~c· bilinear forms o.ver 'K .

.. , Definition 1. A, signature 0 of K is aring homo- ..

'. morI?hism from W(K) ·to Z . . . .

' .. Remark. Ir K is a·field -the signatures'öf ~'corr~s­

' .. ' 'pond uniq.uely with" th-e .orderings of. K· ·(Ha~r.ison,·

.' iei~ht':'Lorenz)~
. .

We consider pairs (K,o )with K a eonnected ring

. "and oa signature of·· K-. The-reis an obviütp3notion·

cf . "a homomorph'ism' (K;o) .' --) .< L,1:') . between - patrs. _..
.·~:We ~'aythat' a hon1Omo;phism a·.:'K -) i,. cf ringsis ' .•

~ . . .

..... :":.' a ·(connected). ··c·overing,.. - if- ci ·is .·the· i~du·cti-ve·limit.· '.'

<:' .of finite etaie. connected ~xtensionscf K,as 'studie(~
. ::";.:.' in Galoi-s ·theorY .'·Wesay thata. h()momor~hism '.

.:~"'o.': ·.(K,o) -__.~., (L,-c)' is a ·covering, if'K -.>. L' is '< .
.. ...... ". .,' ...". . .. .

.... . ......: . : ... ,

:',. a . covering .'. ' .. ~ : ."

,~:,·'Def:tnition '2; Areal closureof ·apair ",( K,o) . isa '.:.

. ':. ".·,covering .0.':. ('K,o) .-'.->(R,~ )such':that(R:;l§' )do~s'not',:,,:. ·

'.~ ',admi t :any .coverings exceptisom'orphisms.; 'ByZofn I s . .

"lemma any pair (K,o) has ·a.tle~st·oner~~lclosu~e.-

·:···.Theorem '1.· Assume o.:·.(K,o)··-·-> (R,~·)is·areal'clÖ-'

::.,sure·ofa pair (K,o) with K semi-locai.Let Ks de-':' .

'. ".: note. theuniv~r~al covering' (= separab le'~losure).' .
• -...... • :"••6..' '.'

.' '."

' ...cf ··K~·

..... ". ". .' .' . .... ....... , .' .

.~:.~.?'~ +):'~'or'''any :·oth·er:real· ..·closure:·~··a' .. :·.··(K.~a) ~>_ (R·,f'.)

:,'. .' there exists an i'somorphism ß" :(R,S)"")(R'·, f)
wi t ha ' , :: .ß.' o' "·a ~ . . .... .. .' '.

: .. '.' 2) There does notexist any' automorphism. of . (R, ~)

. . '.': ~leaving .all.· el·ement·s·· of K. fix.ed except· '~he .
.. .. .. . . .

identi:ty . '.'
.. .

':' ?) :The . Gaioi~ group' of Kl R . is 'a2-group '.'.: .: .

. Asstlme ·in. addition that' 2· is a .unitin A...

.Then even···.the :following statements .are :·t.rue:
. . ....' .. ' " \.

: ...'. 3a )Ks ~:. R (V'='!J.', .
•' • • , • . J

•.. Jt

-,-,-"
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, .
• .! ..

<',;4}: .irR' IK is .any co~erin~ stich' that [Ks :H' 1 =·2·, .
. ' ..:." .. ' .. ··.. ··t.h~n K . '= R'··(V:-l.} 'and ·W.(R' ). ·::'.71 •. This R ,. ~a's· .... '..<:,' .~ .
.... .~,'.,. " . s. '. .,...: ' ," '.' .'. . , , "~' :.
....:.': .. '.' :'. a:.u.~.iq~e 'sig'natur~ ··.f' · "... , .

. ' .~ ~ , -: . . .. .. .. .
" ,...·l ,

'" Consequ·e·nce.:.' ·I.f K .lsse~·i-local with 2 a·unit,.. t·h'en ".'
.. . . ", ..". . .+ ." . ~-

the.signatun~s of.K co~respond uDiquely with' the .con",:, ~,' .

. 'jugacyclässes 01' involutions inthe Galoisgroup '01' K;

·:·B.emark. I1"K is a' Dedekinddomainatleast statement 1)'

. 01' Th. '1remains true and [K:Rl~2': .....
.' .' .... ' .... s -:- .'

. _' .T·h~·· st'atemepts 1)' .'and 2) of' T·heorem· 1, are .. ' c.l·osely· 're-
~ . . .

. : .. lat ed. "~o .the .following ".. :.'.

.,' Theorem ~ 2~ Let L.· be··· ci finite c'o'vering cf ·.the· .s·e~i-loGal.

ringK .andletTr*: . W(L) -)W(K}dEmote thetrans1'er . ._

.:map ind'uced'by theregulartraceTr =' TrL/K.(Scharlan;

. InvE;nt .. · mathe :6'; 1969). !'hen' fo~···anY signature '0 ~f' K .

. • ';' 'and any .i: in W(L).· , . ",/".:.
o (Tr-lf (;z.»)'= L"i(Z)~: ".;.~~.,,:""":<'.,. . .r(o" . ". "'," '.' ' .. ,

. . i

.··whe:re ~ :runsthrough all signatures ·.of·i lying':ovE!r 0,

··with . theconvention ·that thesumis tero' i1' thereare ..
.. .... ' :·....no· such 7:....:.. '

" ..._.

":":'. The pr~oo1's of these., th.eorems st~ongly depend 'ön'results ....

. :... ·obtainedj oi~tlywithA.·Hos~nberg··andR."Wa;e.' They' .' ' .

. '/ seem to:be .of interest .even overfi~ids;.~inc~ they .... :.. .

.<.. :,:::::avoid:Stur~ 's' theorem .an~o~~er:.theoremsabout'zero$,".1)
.> ... ~o1'.rea.l ..po~ynomüns.- ,,,:,::: ..':::.>:.-~:;\)., .. ' . ,."". .: ;

,... ~.. ~ .

.:M.A.~K N U.S . und:;·:.~:.:::.':.':':;·""'<:·>: ."f .. f' .•', .;.' ... ,

,M~.· O.. J ·A·. N·. G.· U.· R·..~·. :N·· : :'Descent' ~nd Brauer'··Gro!!E.·:, .' '. ." .
. - .' .' .' . . - . .... '. .'. 2'
. ',':. (Vortragender : : ~ ' .' ·:·.. Let A be .~n ~'-A:zumaya. a~gebra. ·of .. ·· co.ns ta~.t.· rank' n .. ·. '.

'. that[A]n= 1.We give'another'proof 'ofthis re~ ."

.·,·.:·sult using1'aithfully flatdescent~···· ...

'. . Wi th the' same· .descent tecl'in'ique, .togeth~; 'with

.··.reslüts·Of,· Shue~'Ytian' (Tr~~~~AMS, janua~y"71)"
'" '. . ~. - '. .- . -.. . . .

':. ,·w·e pr.'ove· that ·.far "good~'. purely ins'eparable ,,' .; ' '. '.'
::.. Extensions If::.K·~~f:·integral domains' th~.·~il·duced " ..

.<::'" map Br(R).+ Br(lO.···is su~jective·. F'or 1'ield.i".' :.:'.: -:.
-.;. extensio~~thi~"res"ult isdue' ..tb·:Ho~hSChild.:··"-· . : .....:

,'. . "." .:,{1.tÜ~~t{~L~{J~~~~~.~i(;;;j·:::.~:c.; ..~.·.·i:Q~:'i~ i:~~l~;~{:/~:;·;·:·'Jr;t~~;,~·:.·: ~:;~ii:\~i;::i;::; ~~.;::.i:::-::{;::.:
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• • • !O'... -. • •• ~ -. _ • ~ ~.

I. ·N· G·:. Es :'03011 im w~sentÜ:chen. ein . :einfach~'r' .kategoriel:'" .

.. "·.ler :Beweis: für dEm •. f~lg~nde~ '. aufStephenson' zu':' .

rÜ?kgehenden Satz 'gegeben' werden: ..... '..' . . " .'

Satz,. :A ,und-' B .·se.i:en, as.s·oziat·'~'ve. Ringe ,mi'·t- 1'.' " .. "

. MI(A)~nd'MJ(B) ;s.eiendie ning~ 'der .spaltene~d~···.
': lichen Ixt:"'Matrizen üher· A;'(bzw ~JxJ-'Mqtrizen' ." '..

·über B.,}für 'unendliche .Menge·n·I undJ ~ Da~n gilt' .' .:.,
. .. .' : :" ..

z . ::. Almos·t··CbrripTe·t:e·: Tt:it·e·.räe·.c·t·i:Ön·s· ·är·e·. "riot ."Gorens t~in Rings

.:"Let ·.Ho be a· &ninutati ve noethe:Tianlocal ring ,"R its ·com-·
'. '. -. ..1\' ;'. . . . .

'. ·pletion. ':Write R ::: S"lOt" where·S·is a regular locaLring ..

···a~d ..'define dOn' ~··lJ(~)·.- .(dims.-'d.imR),.·Where ll.means·· .

the'~iniciai num~e~ o~ g~neratofs~ d(R) ·is äQ i~yarian~:~

··of.R.:· H"is a:complete 'int~rs'ectiön, if d(R)< = 0 arid. ~n·· .

al~ost .c~mplete intersectio'n ,if. d (R) =1.. While' c~mplete' .

int~rs~ct~6ns .~re alwaY·s. Gore~st~in. rings, it' c8.n be··:· .

. ' ... ·shown.thcit almost· .c6mpl~t~.:Lrite~se·ctioi1s are never Go:~
.... ". 'rens tein: r'ings .' . '. . .' .. . '..' ". . ... ".: :: ..

-.. '.':... ... ~ - ~ -:. :

E. K U·N

. . .

. .~... ", L 'E . ,N .- :z

, -' .'. ' , '. -'. - .... , -' '; ": -, ,:.~

J. L· A M B EK·· : Noncommutati ve .Loc·ali:z·a:t·i·Oh '~ .. ' '., <." '...: .... : . . . ..

..... :Let':1 be an .inj ective right·R-::module ,ccmsiderthe .. '
':endofuhcto~ S .=' .I (..;, I) o'fMo'd'R .' a~d "cö~s·t~uctttie·:··'·

, '.; -'. .". . .' '.'~ , .", .. " , .' , 2, .,:' '. - '. ',~.
.. '.: '.equa~lzer cf" the two.: ?bV;L?U:s ,maps ? '.+ .S ..' Then 'Q. :lS

'·',·l.eft· exactand ·idempotent·, .it.is;the·.localizatlQn: ::.

>:;: functorof' GabrieL It g{ves':~ise' to'Ei reflec'tive"

...... su~category'ofMod R~ Whi~hi.s:th~'limi't ~i6sure .

.·.·üf land .consi·stsofthe.sü-cali~d :I~t6rsio:nfree .'.

::' I ~divis ible' ~odu~es. :Joint.' wO;k'with' Mi c'hler dis:....· '.'

·.:.··.cusses. the ·case,whe~. R :i8 right···· noetherian~nd"':i
';:istheinjective' 'huil Qf' Rjp ;.I; a'prime·idealo.: ."

ThenR satisfies, the:;ightOr~ .eonditiol1.: 'with' re·s·pe·ct.·

'-:::" ,to •Goldie', ~. 'multiplicative .s'et. c (P)~·{rE:.RI rs 'flP' for .,' ..

. '. "~:\älls4'P}'if 'andonlYiftheJa~ob~on' ractical. o{.Q(R) ..' ....

:. ':o·"'·;fS·.PQ(R) ='Mand .Q(R )IMis, s'imple'Artihiän .Ii moreover

.. ·..:·~::'.::~O~; :~~:: .. ;~g~:~~:e:~eE~~::::. :.:~~s~~a:i:u::p::::ies.·on· '.. '

..,":';:"'Q(R')'e~inc'ide:'~nd' the c~mpletion':of Q·(R)·:·.is.a;full·· ..

'<:h:;ff?;:'·::::"\··:~'~<'~;:·;'.:ma:triX·' :ri.n~·o~er'· a·~ompl~t.e .i()c~~· ring ..... ': :< .. :....:,....•
':., '. :.:.' .' ..:.;::.;;.... '. . : '.-:' :. . .- ':',:.. '. .',... . ,,:::' .' '.' ..:' .. " ',' " '.. '" ',,',., .•.. :. '.

" , ,,;.',.' '.:.:<:\::''';~,:',,~. . .... ~..:'- :.,,:.,;.,', . : :.:. ..' .: . ,', . '. ' .., ': ,',Pt, " '
. r~:... •. .r ..... _ p. • .... ."

.....

MI(A) ~ M~(BX=> . JI/.·= '/J/ und' kund.'

B sind .o~~t~-äquivalenti                                   
                                                                                                       ©
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.L.S·... L E···y··y ': ..D:Lagonaliz·ih.g·Ma'tr.ices ·.oveT·PIR~'~, ·Lifting·and.·
. ,- Btraightenning' Direct Sums - ." . _ . .

._::.- '--_ ..(joint research _wi th I_.e.: ~obson)' '.' ..
.... :. ·Two·matriqes···. A and. Bo·ver ..a· ring'. R 'are' e.qu.:t valent·
·.(A~B) irB =PAQ för·invertible matricesP and Q"
·overR.Consider the'theorem: Every 'matrix over R.- _

.·is ··e·quivaient to.same· diagonal·.·matrix. Für· R = .the· .. '_. --- .'
r.ing ofintegers, thiswas proved' in 1861by H. J. S.

. Sm:Lth.:rt was ~xtended suCC~ssiVi~eYhy Dickson, . .
."Wedderburn~'Ore ,-and Ja~6bson;and final~y by Teich-'

müller' who': proved·i t.· i'i1' '1937 far any' p;rinic·ipal .. i9:ea1
. ~i.nClin (=PID) (eommutative or not). It' isalsoknown - I_I
rar .. any . PIR ' mit ··D.Ce·;. : ."~ ." : ..... ,."r" ••••

• "..... ..-

The·autho~s have f~~ther··ext~nded the ab9ve .r~sults·

...byproving thetheorem förany PIR( ='r:t~ginwhich
every r-sided ideal is principal).
'In" orde~ .·t~ .dis·c·~~s .. uniqu..e~e·ss··qf t~.e" di'agonal .form ......
of'an mxn matrix A,we vi~w .A asthe left mUltipli­
c~tion niap ': R(~) _·.·.-.-JR(~),eletnentsofR(n) being

.·'AJ~it·ten ···a~··c'oiumns " :and." deflne .
...

. .'. c6ker A: = R(m) /. AR(n) .
. R.j R

, .

."Thec lass i.cal uni~tuen~'ss" 'theorem'. fo~r". 'G~rilIriutati ve.· 'PID 's .isoo
• • ..". • •

. r:_" I ,,'

.• A .... diag( X, d-2 ,ci}' .~:.' ,dn)' and .~...~= H/d1R.

If,. ~or.some:l,. o'ol diH =Hd i ,then:we •cantake X '=. d 1 .
Whe~' R .is "commutative, .. ,t~is becomes the I.nva~iant. Factor

."The 6re~ .( *-)-. . . ..
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Ir1 ar'der to .s.tate t·he abstract ttleorelTI L'110J11 v!hich t11E:'

above re·sul·ts follo\'l, "Je de'fille 2 (R-modu~e) homomo,rpl'lisn~"8
. .

f_'i'~rJ1i --> Ui (i = 'J., -2) to_ beequivalent (fl~,' f 2} if '

there ,exist.'. isomorphisms su·ch. tha.t th·e· ,rollo\v~ng ,~qu~re

commu'tes

~1

'., ~
I

V

II
, ~

" I.

(Ta recoverthe definition orAl' ,.:.:" A2 ' far' ,'matt-ices', 'let

"f,i :B(n) -:-> R(m) ,be leftmultiplicationby ,Ai')' "
~. ..~ .

. .....

Liftin~'arid' Straightenning ·Theore~. bönsi~er ah 'R~mod~le'

, epimorphism M= Ml®.~.®Mn,f ,~: U,' =" U1$· .. $ Un ,,' ,"

'. '

whereMis 'projective, U is finitel:ygenerate"d', arid,'

,U/radU iss'emi-s'imple.' Suppose that: there exist

.~pim?rphis.ms '..

......g.l· : M.·· -,,_.)) U ... and g. · .: ·M· ~» u..':
1'. . l' . nl,' n..' . l'

. Then' the. 'giver1 .·de compositi on '..o.f '·U·' ,can·. b'~'" li~ted ~t.··: t'o" a

.decompositioti, M = Mi ~. ~.® M~ 'for,which~','~ac,h"Mi ':: ,IV1 i ' and
. .. .

·f (M! ).= . U .' ." and .', t't str·aigh·t·ened" ·so that
, 1 ,', ,'l .. ' -,.'

. . :.' Cf ': 'M !" --~)'U . .) rJ·. g .;
,.' . 1 .... l' , l

",' ,for each i except possibl:i. i' =' n.' <",
The liftingof,thed,e'compositiori,'ofU'~bove 'corresponds' ""

',to'diag~nalizing'a' matrix,' and, the 'lack 'of ~'traighten~ing
'in ~the la~ts~mm'and'1.s,what is, re~po~sible','for thee'le'- '

ment"'x"'"in t~.e u'niguen~ss theorem;'< ' , ' , '" ..

TO,'p:rove ,tt~e 'diagonaiizati~n theorem~ we',' first', reduce" to,,'

the caseR =a 'prini~' ring by, -me'~~s'6i"a theor'em of' GOldi~:,
wh;ich'" st'ates .tha~ "~very ," PIR, is,the,' direct,' S"uI]l of' :pr,inie.,

. "ptR I S arid a 'PIH with DCC. We', then make' use of the fact'

that a prime "pIR- isa Dedek~nd prime 'ring,by applying

'. (a. suitabl'Y ·e~t.ended form '·af') the, rnodule ,·s·t.ructure th~orems: .

.. of- Eisenbud ,and Robson 'far fini t~ly' gener~ted mo'dules' over" "

such ri~gs '; and'then'applying: th~. Li'fti.ng and Straightennin~'

Theo~em to'presentations cf such.mo~ul~s.                                   
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~ ~ ',i 2" .~..
..... .

. '. -":.~ - ~ ....", .",

• ~.- ::.. ,a

:' : + • '.' .' ...... ~.,,, ••

.~ .r. :

. '.' ····.·\·:We c'onsider' afinite:abelian group randa commutative ....,

"':,·;·:.::,~ing'R ·With1.·~~.~·An:H~algebra· ~. isa.' r-dimodule·algebra· if··:

':it i5 gr'aded byfandalso. acted .·on by r ·Soth2tthe.·· .'.
··,~··~ctionprese;vesthegrading;,i .e. :,y.'(Ao) CAo foral1':'o,' .

···.·y,O€ .. r~Given tWO·su·chalgebras···Ä,B.weputa 'multipl'i':', '.'

,c?tlonon the. module A'~RBbY (a1® biJ·(B.2® 02) =:...... '.

t:11(Ya2)G9b 1b 2'where: b1 ishomogeneoüs. of. grade y ,andwe" '..
. denote theR":algebra so 'qbtained',by . A # B..,. ..... '.

. 'After: thenecessary gerieralizat:Lonsof: ·th~ ." concepts '01' :
:,noppositealgebral.l~nd"AzUIhaya" ~te ..:w~·:are~ble tode- .. ·'

.··>:fin·~'e a .' Brauer.gro~p '~~;f f-d'-imodule alg~b~aS denotedBD(R, r) .. _)

::':'(Th~'~ . g~neralizes .the"Brauer~Wall .gr'oup ,tht=Brauer grcup '.' .

>~'of:Knus and 'Childs; Garfinkei and Orzeeh~ridth~e·q~i";. .....

:<variant .. Bra.uer·.grÖupsof' Fröhli~handWall)~:

. Expiieit c~leulations .give the fOllowi~g results:···. ...• .'

...•:.~ ~:.: '. ~ .}eJ)ar~ bl~: CI0.~:~ d.;,~ '. ch..~r f~;,:BD-( K , ~~PLI) •. .=DP~l ~.~; .':' .: .. '.i.·.· :
"·::2 .Kalgebraic~ülY'closed,: char'=' p'," BD':( K ;7/p:l)=, :;z'/(p-:-1')i;

.:... 3~'BD(IR,zt/2:1) =D
8
•·..,,"> :" ",: .','> ,",.' .... . . . ... ,

'. '. ··rt" is· possibleto' replae~ rby a"~orrimutative, eoeorrl!llutätive

:'. ':'Hopfalgebra H'andt6defi~ecH-dim~d'ule.... algebras .and Group.

:BD(H,II)'~Here,'r~aetingcorrespön'd~ to: H-modul~~ailQ.'·.~'.',"

M. P ~ M A.L. L .rA.·;.i.~~ :::Struetur~;'Of,~e'~~l~~ LocalHings .~nd 'Ccmj ecture's '.'
..... ' ..

'of Serre " . '. .:',::: ::-.'::':,,::'::'
. -' .' .:. '-... : ," ...:.... ~ . ~. . . . .' ':'., - .', .... ".:'" ..'.. '.:: ... " ..

~:. On.. qonne ·.·:u~e·.: demonstra.tlon... pour..···l·a... 9 0 nJe,cture

.; ·:·'de.serr,~: su; :r~(M,N). dans: le c~s .'ou~.et .~J.sont·
~n~ules par: 1a cara~teristiqu~·residuel-ld~'R~< .... ',:'

":;.':.:.::~Hl;:·i·:·~.:::.:: g~~i:~ t~ ::P.~::; )'~"·a~n::.~j·::A. ·~,:I\~·~:···~R·:: ••..•c·.:.·: •• ~•.:'."

-:.... :.. (k anheau"ge coeff:icien'ts' de 'R )~.·on.earact~rise''...

··les.a~~~~~x.it::de la' forme :'R .[[z.m·+·l ~.:.• ·~,·./,znj]··:.':"
;:;·'(R. loeal. regulie~)•. ·Ori:retrouve·. le r~sultat·::. ":.'

.: .de J · P ." ..Serr~d·ans· le· .:cas· Oll-. HX' V r[zi, ~ '~.,znlr>'
(V···arme~u.de .·valu:ation. dis'c'ret') '.' ','_.~.:.' ..~,c<,:.;'''' :>:':' . . .

. .~ -;" ,:::,.' ...... ;~-. . :' .~ ,:' ~:>~ ;'. . , :.,.' .'; ~..", ..
.... ..' ~ :...~:... , ,,,,.;". ~ :.>

t. I
.••
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w.s. M·A R TI N P A L E-: Rings with Involution and. Qeneralized
'. -

Polynomial Id~ntities

Let. R be a prlme ring, 'e its extended centroid~

and A = Re· + C it's' 'ce'ntral closure. Theorem. '.-If,
. .

, -

R iso ~it~er (1) a prime' ring satisfyin~ a:g~ne-

ralize.dpolynomial identi ty (G. P.1.) over C .or..

. (2"). a -prime ring. wi t.h involution' whose sym"metri·c

elements. S are. ~.·P. I •. 'over C, then' A is a. ~r~­

in~tive' ri!1g ·w'~th -'a .mini.mal right ideal', eA. ,s·uch

that. eAe .is. a finite dimenslonal division' alge-

.... -..,:' . brei ..over C •. The approach ·us.ed. i's' to·. embed A "in

.,..'.-..,a .p~irniti ve a,lgebr~ B suchthat G.·P. I . '. sand

inv·olutions· can be lif~ed to' B, ·and .then to

':" invoke .Amits~rls results. (1) was previously
, ..

--'.' proved u~i!1g different 'methods by the. ~uthor;' .
..... (~) i~:' ne~. , .

.~

E. MAL T I S·
. .

.: .... '.- 'Di'\ii's'i'b'l'e" 'Art-i'rii'an .Mo'dule's ..

. ,-

. :'.".'. We .will ·present.' a' complete strueture theol~y far

......... di'vi'sible' A~ti~ian.··module·s· over' a' l'~dimensional·..

. noetherian loeal' domain. This. tl1eory provides··.:·

'a·J~rdan~Hölder~the6rem·.fo~diVisible 'Artlriian
::.. ' .- module~ o'Ter such'a .d·o~ain :··~.nd .has str9ng 'a~a,~ .
"

.... logues with the theoryof modules of finite '.' .'

. .l~ngth and ~he th~ory ofprim~~y deeompositions ' .

.... '~'.:.. \.... :... of' module.s .' ~here' is a.·. ~on~' t.D· .one .eorrespon·dence ~':'.'

.. :;~;~i.:.between eertain exten'sion ring$ .of' the .domain

'. >and: eertai~ .divi::;ible··modules that' ~heds new· ..
. " ..' :;,' .. J ..

:·"O::·:;;···:· .. l:Lght .onbot'heiasses of obj eets .

'J. C Me C' Q)-J.N EL L :. ..' '.' 'HorrtömörfPhis'ITis"and Ext'el1s'ions cf Modüles over
. . .

.. ··the .·W~'Yl Algebra :A~ _

'. Let· .k be ci. field .·of eh·ar. 0 ~ A t'he ring o·f. fprmal

differentiai operators wi th 'eoeffieients ·in the.

polynomial ring k[y]'~nd B the ring of formal .

. .···d·ifferent.ial op·erators' with eoefficient~ in' ·the .....

. fieid ·k(y). So. Ais gemerated as a· k-algebra:.~·y .:.

x,y with 'xy - yx = 1 and B is a partial. quotient-
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...•··ringofA. "

.' J .. ~f M:isan(A ~rB) module of fini telength

.. '.' . theri' M is .CYC ~ic·.

2·.If . I,J are non zero .rightideals ofA. then

·.Hom(A/I··,A/J) 'isfin'ite', dimensi"o~"al'oV'er "k·.

'3. If: I ,Ja,re·non.zero .right ideals"of B then'

Horn (BI I ;BIJ). is.. finite dimensi anal. over .k.. :
.4 • If:I,Jare non zero right idealsofA tllen .

·:Ext(AII·,A/J}·.. is. finite dimensional '~ver ·k.···

.. :: ... ~:.'. 5.~··: I'.r·I ,.J'" are' ~o'n"' z'ero· righ·.t .ide.als of ..B then'" ..'

.•.. ' ... ;;> Ext(BI I,BI S) .' i5 infinite" dimensional. o~er 'k .

. : .: These <resultsenable us' to constructcounte;r:>-

_<,.:',~' ..··.e·x.amples· to: some "con'j ectur'eson modules'. ·over·

. '. '·:.I?e~ek.ind· priine . rings and .arbit rary he~ed.itary .·4',
.:~: :noeth.eri~n·: pr·ime. rings ~'. '. . ' .

.- .
: .

a- .'. "

. .' '. :.,' . :: '.~ ". -:,: .' . ".::' '.:~. '.,

G.· ··M, I .C H' ··L "E .·.R· _':.: ", ·Block . Theory' over .Arbi tra.ry ·.Fie·lds ': :'.- .

:,·A reviewwa~ given .on themai~ . thebrems .on .'

.·'j·: •• ·'.··blockS .··B~) ~ <_."-'> i oigroupalgebr'~s FG' cf
.~ .... . - ~ ~ - . .'. . . .

.<,:.··.··!'·iri.it.e.· gr9up.s·.··G .oyer ·.·arbi t~'ary· fields.· F· o·f·.

:<: :characte~istic p >'.. 0 ,·;hl.Ch·· .... can··be 'proved

'..:.·by.·means ..of'the· ;ingtheor~t:ical.stu~YOf.·

····::t.he· ~ ce·nte'r··.Z·FO "of FG •. As . a···.n·ew .-applicatio·n-- ..:

~e t~enproved:·Th~or~m. :L~t B(-·.>e(~A1:>e·
. .. . . ~ . .

.'..... ···ci.· block' o'f FG' 'with 'defe.ct 'groups .Ö(B') ~ D •.
t ".', '- •• , • '. ' •••• ". • G

"';Theri'the exponent 'of :niipote~cy' ofthe radi~._

". ··cal J(ZB) of ..the· c'enter' ZB of' Bis gre'ater

···:orequal· to .the exponent .Of.'Ä(D),. Wh:ere .. ~( D)
.. den.at,es.. th·e c·enter· ·of .D •. -,;"> ......; ,.~ . ~ ..... "~' .~. .

, .:. ~ '. ". ';' '; .'. ., .'. .- . . '.:. '. .... ,:,,: ~,., .'

B.J. M. Ü L·LK·:R~·:·.·.·::·.·~;,::·:::;:·,>::.:·~o~~~~t~o:~~~:~t ~ol1sist~of .two·:him6dtü~·s gP
R

.'

'.': ..... ':.:.'.: ?and HQ'S ~ogetherwith .two pairings·( ' .• }: .

.. "C',): .QxP .-.>. Rand. [ .. ~. ]':: Px Q-'} s .
. : •. ',. satisfyingassoeiativitycoridi.tions~·'If the.

pairings ,·are. 'nondegenerate .an<!. the modu·~e.s ....

' .. faithful, the context 'will be called' nOl1de~ '.'

..' .'.. generate .. Two: nondegenerate' contexts .between '.'

. '.: . ".rings 'll, S·· and S, T .··may be .coinposed to' givea
"." . . . . ..

:·.··;·nondege~erate·con.texts· between R, T ; •. hence' the
... ~ ~ .... _.' •• • + • •• • • • ~ • • ':. • • ~ •

~-.:~ t· '. :.~ .': .".::. .. - .' •

. ..

~. . :..... . .
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existence of nondegenerate contexts constitutes.

~an equi~alence relation for rings. 'Exa~ples:

A ring is equivalent· to. a .di·vision ring iff

i t i's primiti ve wi th minimal one-sided id.eals·.
. .

A ring 15 equivalent to a right Ore"domain iff

its maximal righ·t· quotient· ring' is a ·rul-l linear­

- ring iff it is prime with right singular' ideal

. 'zero and a uniform right ideal. - An .al'bi trary

,Morita context induc~s. a c~tegory equtv~len~~'

between quotient categories of the cat~gories

·af R-. and· S-right (ar left) modules', descriable
. '

in terms' of' the trace i'deals' only. There exi'sts'

am induced· ·co~text betw.een'the corre~ponding

quotient· ri.ngs .which'.is. "normali·zedf.1.- ·1·r .th·e

·'·:otiginal context ~as nond~generate,·there,are
, .

induced' contexts 'befween the maximal one-~i~ed'
. .

and··tw:o-sid·ed quotient ri.ngs. An .equivalence

r~lation lead'ing ·to· a "classification .of'. non­

.. :.·....···degenerate· c~ntext·s is disclJssed,' and some

'appii cat'ions. are· indicated.

u.·o B'E R S T un~ H.,FJ.
, . .

SC.'·H N E ...I. D·.~· R ,".' Über 'Unte:rg~uppen'und ,Darsteliun.gsth~··o'rie·.for- .

.'~::. ·meller und endlicher ,algeb,r~ischer G.ruppen

__ (Referent: U. Oberst)

. ~.~::.. ,:··~:Seien· zunächs·t. k·· ein Kö·rper,. G· e:i:.ne form.elle·
. .

··k'-Gruppe· ."und~ G1 eine Untergruppe vo..n G·, .Seien, .

.. H1 C H die zu G~c G gehörigen Hopfa.lgeb~~~, d ~ h .

. .. ,_ die dualen. Hopfalgebreh d.er linear komp~kten.,

·affinen Algebren von G' bzw.· G. Sei H4'B ent-,.

.. ~. ,sprechend d~e ·de.rn: ho.mo.'gen'en Raum' GIG assozi·ier-·

: 'te Coalgebra.

Satz 1 f : Ist [G.: G·'] := IHQH' kl~ 00, so.

ist' H' .<;.. H eine .proj ~k.ti·ve F!,obeniq.·ser,~eiterung

z~eiter Art imSinn~ von Kasch urid Naka~ama­

.Tsuz~~u•..~

Der' 'vorig~ ··Satz :ist ·für ·kons.tante G~U:ppen Gaus

der Darstellungs~he~rie abstrakter Gruppen
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T. 0 N ,0 D'E', R ,A' ,':' ,',
, ~

t... ~:. ~ .... ' • •

.... ........

_. ']. 6 -

~lohlbekann·t·· un,d' :trivial 4U be\·jeisen·.' '.L)el1 'PJ'ie11~

tigen Spezialfall 11 [a : 1]< co, G': = 1 11 be1'lie­

,.sen,Larsen~Sweedler. D~r'B~weis,von'Satz l r 'ver-
, ' • 03.

wen-de.t wes'entlieh' die ,Strukturtheo~,ie form,eller

Gruppen (Dieudönne-Carf;ier-Gabriel) und die bei­

d.en f,ol'g'endenSätze'~ "'.

Satz 2 f : Sind Gendlich oder GIG' infinitesi­

mal' 'oder k· algebrais eh abgesc,hl.Qssen ,. so .g'ibt.

es. einen. H' ~ li~~aren,' HUH 1 -col.inearen, u,n,i'täre!1,

·augmeI).tiert'en IsorriQr,t>h.ismus'·, HUH' ® H' =. H. JI.

Sat z 3
f

. : . Sind [G :. G,] ~ . (X) und G separabei

" od~r. die ,C·harakteris·tik. cl? (k) vonk ~leich Q-

oder· eh \ k) >0 und G infini tes imal von end - .4J"
."licher ·Hö.he·., . so' . enthält· G'. einen No·rmaltei ....

. '

.. ler vqn·· G. von, endlic0em Index~, 'Im' al:Lgem~i-

nen ist dies'e" Ausf?age faisch ~ ,

. Seien 'j etzt' k .'ein· belie1;)ige'r kQ'mmut'at'iver Ring
. , '-

',u'nd G' c' ·G· .~n·dliche.', (lokalfreie , affin~) ··k-alge-

braiscbe Gruppen.·· Wieders.eien· H' ". bzw .. H die

., dualen Hopfa~gebrender affinen J\lgebrenVon

G'· bzw. G~Seien B die affine Algebra vonG/G'
. B ..'...,. ..

und. B ·das. 'Ideal der Flxe.l·emente :der augmentler-

':·ten Alge,b'ra B.··.
, '. ' .. ' B' .. ,. ,: .' ,

· . ,'Sa'tz " l
a
' .: 'Der· k-~odul., B, ist pr.oj ek.tiv, . vom R,ang ,:1.-

·Ist er frei (z •. B.· k semiiokai, k Hauptideal- '. _-

ring), so gilt die . zu Sat Z1f analoge Aus sage ~ ·1/ .

.. Satz 2 a ,: ·is.t ksemilokal,so. gilt die zu· .

·~~S~tz 2r·analoge ·A~s~ag~·.l'·: .... .. ..
. ".' . ... . . ..... . . . . ~ .

'.Linear kompakte 'M.oquln· un~ ·Koge.neratoren'·
. . .. . .

....E~nH-LinkSrnOdUl.RMheißt linear· kompakt nach

,., '.B~MÜller, wenn: jedes· endlic·.h .auflösbare Sys·tem

von," Kongruenzen' X:= a ..·' (mod- ,"M ) Cx e' I, auflö.s~'
. . .',' ',a, ',a· . "

ba~ ist. Sei R~ei~Kogenerator i~der Katego-

rieder R-Link~moduln. Dann, a1s eineKenn~

zeichn~ng'von linear kompakten· Moduln, haben

wi~ folgenden Satz:' .'

EinR-Linksmod:Ul R~.ist dann und, ·nur dann linear
.... ! :/~:~':.'.~ '. -'...
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kompakt-,. wen~ RM Q-reflexiv und QS M~inj ektiv

.s.in~, vlObei Sder Endomorphismenring von RQ

und M; = HqmR(M, Q) das Q-Duale von Rl\1 sind.

. -'-Weiter Ylerden einige Eigensc"haften von linear',

'. kompakten Moduln h.esprochen.·

J.-E. R 0 0 S . On .·the -H.om·ological Theory cf N,on-comln'u'tati ve.·

. Noetherian Rings

Reca.l·l that" Auslander has in.trod·uced a nation

. ;. .... ,.....:. ...._. ~ ....:-... ....:- .......~.~. .

Coroll-ary 2:. -.-~.._;.. : _-'- ': ,'_" .... '.: ::~.~ __,.:.::-c.:._~~_-:..-:_,

,Th.e ring An (K) :., =-K[~l' '.·>:·-,\~:':-5·i öXl 3' .:; .. --~:;S 19x~J0;
' ..' formal 'differerit~al' oper'at·ors. wi tl1 polynornia:L'
~. .. ~. ~. ~.. . ... .

':- :'coefficientS is ,a Gorenstein-ring.- (We also.

.·,have· ',-the same, r·esult' .w.hen ..we .tak·e· formal· p'ower

. series···as coefiici"ents or whe"I1 'we','consider 'th~ .

-of non-commutative Goreristein ring: .R (supposed.

here to be left-right noet'herian)' i.s l~ft. Go-

-: . -renstein iff for all finltelY gerieratect left

- H-.:.mödules M and all submodules VR~Ext~(RM'"RRR)-
-.... --'. l '
_ wehave Ext

R
(V

R
,RR) ::: Ofor i(j.-This is-left...;

right_~ymmetric and 60incides w~th. th~ ordina­

'ry _Goren"stein rings i.n th·e commutative' case. '.

Theo~em 1: Let R be a filtered ring

(FoHC.F
1
Rc. ~'., UFnR= R)-suchthatthe gra­

ded 'asscCiated' ring Gr (R) i's Gorenstein'" ewe
... . ~. .. ".. ..' .

--'.:fo.rget· ,tne gra.ding)..· Th'en R" is :.Go·renstein.·

-Coroilary ·1:· The 'e.nve lopirig: alge'qra cf a·. fi~ ..
- -

nitedimensional Liealgebra, ..iR~Gorenstein~ _-
..

. . ,

ring cf-differential op.eratörs with analytic

coefficients in a P91Yd.i.sc,.··
. .

..~?roll'ary' "3: . Le··t G '.:tJe a'·.finite. ·dimens.ion.al LiJe.

al'gebra· 'over q; .(say') aridlet . U (G) -be the enve~

'loping .algebra~ If'R i8 ~ primiti v·e, idea.l in'

'U(G); then ·U(G)/p. is a Gorensteih rin·g ::Ln
..

. ' case ....

:_. a )_' G :;: SI ( 2 ,.Cl:)
b) ,'.G .n·~lpotent

c) G semisimple and P Ininimal
"
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. .... I ...... t

C.o'nj e'ctu·re·: ·.. _q(,G )·/P' i's' Oorens·te-infor 'all.G.

a'nd' al',l P~' . .:: .. ':.
. .. .

. :The.orem 2: Let H be' a (]orenstein .ring, theri:

: (*) 'dirrikrR '~g1dim H(eveninj dRR)'
Mo~e' .generally:. ,,' '.' '

(*~) dimKr~xt~(~M'RRR) ~. g1dim R ~ i',

The proof cf (* )fo11owsfrom (~~) by descen- .

. ·~··dln·g ··induction '9n .i an~"'a biduali ty' spectral .<. ;.:
. ...

... sequence·argument , The. proof' of' theorem i f01-'

lows from a spectra1-sequence re1ating graded
." " " .

Ext' toungraded ones, . '.

'Fina11y weintroducethe: notion of a non-com~4t;
mutati ve regu1arring (finite g1()baldimensiort·:

".. :Go·re'nste,in ~ 'bicl"uality' ·~litratiön. = Gabriei

. ::,.. fil'tr·ati on)' " . '.' '.. :'"
. , .

..Main conjecturei.An(~)is regu1a~,For A1 (K)"

.thisis easy. For A
2

(K)·we·.enter·int·oque- ._

.··:.··.·stions . th.':lt· ·a·lso' have. bee~ studied· b.y Me ,.Con-·

····.nell .'in anot'her ·.form.··

.,':Deux. va:rietesproj ective.sp10ngees··dans·· .

;.'·:.IP~: ,<iet',y,sontdi,tes ·.. 1iees s:L X\,/ Y este

>... ' ..une·" ·.;int·e·rsection'-:'complet·e '.. :' :,On .de,trio~tre '. un· .. '''.
. ', . " .' . . ..', ': .' .'.' .. ,. . .'. . '

:.-:. the.oreme, ..de .C·hode~los " de.·Lac l·os·. 'et, que,. par- .
: ":, ".:'-' -:.:;.' ,... ,... . ..... :'.' A' ..... '.: " :.' . . . '.

"~,''" ,t.out .' de . X, ·a..'cone:· Cohen", Me '. qaulay' " (res·p • ' :X
.. :•...,. ioc. i~tersec'tion cömplete, 'resp~X normalE!

. ::... ~', .;.et·~car.k·=o.)on.peuttrouver ,'qu~nd'codim .
. . .' .'.. . '. '~"" . . '. '. .' .'. , . ' . ' , " ',. '. . , '.

; ," ... -.X: =2,..·un~chaine Xi", • • . Xs de varietesayant

, ,:;:'1es ·proprietes· citeesde··X te11es.queX =' Xi"

.' ·Xi·.et. X
i

+.:\. soient· 1iees et' ~s .so~ t . tine inter­

~: sec~io.n ·c.omplete·. . ".;.. .~< ..' ~.. ': .'

:·~Biger F~Ftin'c·tors,:· .. ·.....', ',:' >', ....~,~ .: ~: .'..

:-'::'D~ring ·the.last'·few"ye·ars,several a\ithor..s

.,::. have'prop'o~~dhighe:;'functors ·K·· to'continue"
~ .• ,:,.~•••••-, .... • • " ", ,~ .; '. '" "•. :, . " : :" , ~: '1', '. • , ' • ',.,. n ,:. ,

. ,~;.' : ":' -. , ." , ". ' ,."
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t'he exact s·equence cf algebraic l(-theory. The

relationship'between the various theories

constitutes an interesting s~t of question~

whichhas only' partly been clarified'.

·\~e sha·l~·.here describe sever~l of t'nese from
. .

a common pqint of vievl: cotripleresolu·tions

.on t·he category of rings .ta· which we app'ly .

. the general, linear graupe It turns ou~. that

the K2 's of th~se.theories are 60nriected with

,a ft~'niversa,l co'vering group" 'of GI attached

·ta stich a cotriple.'

. On'the Äntippde cf ~'Finite~dimension~l

Hopfalgebra

We ,gi ve ex'amp,les of fini te-'dimensi onal' .H·opf

. algebras having antipodes ofarbitrary even

-~rder . Let . H ·be afinite-qiiriensional Hopf ·al ~
, , .

;.. gebrawith antipode S~ If .Ais< pointed as·. a

.<:, .coalgebra: arid ir tIie bas·e. field has charac~
• t. ". .:. •

terist"ic', p >,0',.' then S. has fini:te ,order ....

.H.. Schrie.ider (München) .
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