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f:;T;fA L'B;Ui: Decomp031t10n of Tors1on Modules ‘j;

H@ffWe establlsh ‘some. theorems concernlng the S—prlmary de—?ﬁ_
fv?comp051t10n of tor51on modules 1n the chkson S sense lfv
';"(Math 10“ 3&9 357 (1968)), the class1cal prlmary

'pfdecomp081tlon of these tor31on modules and the conr-ect1 ns‘v

.?between these two klnds of decompos1t10ns

M A N D R E Nonnoetherlan complete 1ntersect10ns ‘““r‘

'Aéfo Tate Zarlskl, a commutatlve noether1an local rlng

: W:Lth res1due fleld K 1s a complete 1ntersectlon if and ‘
: Only: ifv'thej'}integers'..si_‘__? TOI' " (K K) appear 11’1 an
rp;equallty of formal series ©. ., - i
. L By t* = (1+t)z/(1 ts

'a?The same s1tuat10n 1s studled 1n the nonnoetherlan case
3'by means of commutatlve homology theory FA crlterlon -7

;ffls glven for characterlzlng the rlngs for whlch
. Tor’ *(K K) is a free algebra w1th d1v1ded powers‘ha~bﬁ"

f§:v1ng generators Ain degrees 1 and 2 only
_Example ‘A l(@b K for any fleld extens1on K/k

fisheaf representatlon of near rlngs

Vfg_Dauns -and, Hofmann developed general methods to’ represent .

_gfa ring w1th sufflclently many central 1dempotents as a
‘ffrlng of global sectlons 1n a sultable ‘sheaf of rlngs '
*f;(Cf Mem01rs ‘AMS No. 83, 1968) ‘We . dlSCuSS adaptatlons
ﬁ;“of the Dauns Hofmann.methods to sultable near- rlngs.j"*

.“‘Partlculary, the maln theorem on the representatlon o
Of blregular rlngs (Math Zeltschr. 91 (1966), 103 123)
-qoan be generallzed to "b1regular" near rlngs i

fIQ BCUyCQU Rj?'Local rlngs. D1v1s1b111ty propertles Some appllcatlons

o -e . .- and congectures'

::IProp031t10n. Let R be a dlscrete valuatlon rlng,.m 1ts o
"ffmax1mal ideal, 'k = R/m the re51duef1eld f : R—>R- .
::'3fan endomorphlsm of R and G a finite’ QPOUP of automorphlsms,
':if'of R which. 1nduces the 1dent1ty on k'?ﬂ___’”‘ e '
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- (11) u(x ® 1u # X ® 1

..3...
We assume there exists an endomorphism

® : G —3 G.

.of G such that

f(gX)
and let be v(f)

o(g)f(x) VgeG ¥xeR
v(f(ﬂ) - n) (v(n) =1 ).

If we denote for every geG, o
(g) = Card{xeG/@(x)gx 4 :»g}.
and if we decompose c (g)ln the form

;¢(g) =p qv, (p,a) = 1, p = char(k)

_then ql(v(g f) - ).A
 Proposition: There ex1sts a formal series - ,

‘ BA(f uM,G) 1+ D T + b2 T2+ {fi;* bnT + ..., s. that -

EREYE 3 (", , uy26) 17 |
3 B (72 12 ' :

. A :

iwhere M is a prOJectlve and of. finite type A—module,~
fswhlch is a G module, uM ivM ——f> M.;s an.endomorphlsm'

| 3(f,' ,G)ﬁz(-L‘L——f—)—lTr( -1y,
M geaw ¢<g) ATtmEm

Theory and Forms of Algebras |

.-I_Let kK be a. fleld of characterlstlc P # 0, K be a
A-flnlte purely 1nseparable field extension of k of 4
" degree n, - ‘and A be a k- algebra containing K as a sub-
'algebra, such that [A k] ¢ «. Finally, letgbe the

centrallzer of K in A. We presented the follow1ng
theorem which is related to the Galois theory -of fi-

" nite purely 1nseparab1e field extens1ons ‘Assume that,

glven any x in K, not in k, there is a commutative

k- algebra T and an 1nvert1ble element u of A @)T such

that '4 : A R
(i) u(}(@T)u".1 = K®T (%A@ T)

Then A @& = M(an b) as, K algebras, where M(an B)
is “the algebra of all nxn ‘matrices over K.
The proof of the theorem, which uses both module theory

and the theory of group schemes, was briefly outlined.
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‘F,,E'C K SpT E ijN‘i;Im engeren Slnne llnear kompakte, kommutatlve

"Ringe, die sich als offene Unterringe in halb—-

7:ge1nfache Rlnge ohne of fene Llnk31dea]c elnbetten_
3l*1assen.;- ‘

UJADer Bewels des folgenden Satzes soll kurz 0k1221ert.«
: werden. , v
'i'Satz E1n 1m engeren Slnne llnear kompakter, kommu—
V,tatlver Rlng R ist offener Unterrlng elnes halbein-
't,fachen Rlnges A ohne offene Linksideale genau dann,
.;wenn R topologlsch isomorph 1st zu einem [l {R :LCL3~
von vollstandlgen, lokalen, Noetherschen, semi- '
prlmen Ringen R mlt Krull Dimension eins. - ‘ ‘

pi‘Der Ring A ist kommutatlv und topologisch 1somorph
~ zum lokalen Produkt”«{Q‘(? YRy v el 3

Rlng Q (R ) 1st ein endllches Produkt von Korpern

und jeder

,,/

R.M. F,O S5SfU'M ;f-.cTr1v1a1 Exten51ons of Abelian Categorles
- ";’-Suppose F“{'é_———>é‘ls and endofunctor (addltlve)
;’Hfon“thesabelianvcategory A. The tr1v1a1 extension =
- category A x F is deflned It is- abellan if F is
:ft right exact. Example If A = R-mod and .F- NI@h——
nithen Ax F RxM - mod. o -

If A is an obJect in A, then ‘the obJect T A in A FﬁA"

==

 is the morphlsm( :_\FA@FzA» A®F A, .

"Prop031tlon An.object .m in x F. (F rlght exact) is

L u:x>

_prOJectlve 1f and only 1f n T (coker m) and coker‘ﬂk
is progectlve in A o - R |
. Theorem: Suppose P is a’ full addltlve subcategory
',of.A.whose objects are projective 1n~A._Then—T(§)
has the same proporties in'A 'x F. Furthermore
: -T(P) is coherent if and only if P 1s coherent and
;ffor every P- coherent object A 1n A the obJects
L. F(A) are .P- coherent for all i > o, ‘the obJect FA
is pseudo—-P coherent ‘and if- B is a P- coherent sub—
obJect of. FA, then’ FB 1s of flnlte P- type. .

- Appllcatlons follow.~'
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A.W..GOLDTI E-:<Rlngs with finite Krull Dimension

L Let"Ribe“any ring and M an R-module. M nas Krull di-

'vmen51on o (ordlnal) 1f any descendlng sequence -

S My s M > e of submodules of M has all faccors
_Mn/Mn+1 or
Krulldimension zero when it satisfies d.c.c. -for

of Krull dimension ¢ a for. large- n. M has

submodules The . Krulldlmen51on of a ring R is that
of RR and is denoted by |R|. The classical Krull di-
. mension (prime. 1deal chalns) is denoted by cl|R].
A_~fThe following theorems hold: , : o
o fm;'Theorem 1: Let |R|ex1st then cl]RI ex1sts fordlnal)
\ ;inrdffand [R|>c1|R| Note.1 clIRl may exist w1thout IR[
. o v.f}i*;.fu.‘.;‘-\"'.,:ex1st1ng ' _ : C
| iEﬁfTheorem 2: Let |R| ex1st and the nllradlcal N of R

f;be Zero. Then R is a rlght order in a semi - 81mple

“fiartlnlan rlng Let N f O then the powers of N are f
uf-;dlstlnct ' ‘ ' P '

St

“7~fTheorem 3 Let R be a commutatlve rlng, let |R| '_Q'A'

- exist and cllRL,be f;nlte.,Then N is n1lpotent, -
vf;?lThefreSearch Was'jointlyswith Prof;'Lance;Small.a' o

fP.lQ‘RrI FjFilATaH'E Appllcatlons of Trivial Exten51ons of Abellan Ca—'

”7_gntegor1es to. Gorensteln Modules

‘ The follow1ng results on tr1v1al extens:Lons of rlngs
}jcomblned with- Bass' theory of Gorensteln rings pro-
t"v1de a stralghtforward treatment of Gorensteln mo--,h
:»ndules [References Sharp, Foxby, Herzog Kunz,:f ‘
" Reitun]. A f.g. module M over a. commutatlve
H;“Noetherlan rlng A will be called Gorensteln 1f
_lzfor PE- SpecA My (p,M) 3 ()<===> ht' p 1, [In the ,
.7-sense of Bass] If,'ln fact, u. (p,M)’ -1 é—ﬂ>1 : htp,
fthen M 1s called a- cannonlcal module. ' R

A X M denotes the tr1v1al exten51on of A by’ Mo
[ = Nagata s Pr1nc1ple of Ideallzatlon in thls'
",case] o _,' L e '
“Theorem 1: If X is a f, g A x M module w1th
AXMSX) n.<e°, then - '

DFG Deutsche
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:1) idAX =.n, Where f = HomA‘M(A X) |
2) If X ———> I‘ is an AxM- (mlnﬂmal) 1n3ect1v“*

.giresolutlon of X then X ___> Hom M(A I ) is a-(ml—'
nlmal)A 1nJect1ve resolutlon of X.' S o

3) There is a natural 1somorphlsm

"E M(v X) = Ext (-.X) on Mod A.
u) If A is local, n = depth(AxM) depthA~— depthAM-
M“I°Theorem 2 If A X M 1s Gorensteln, then
”Affa) A 1s Cohen- Macaulay S
"._b) Ext (M M) O for iro , ‘
o c) A ? B x End M (Rlng dlrect product), where o
B = annAM RTINS

“-!fd) B 1s a Gorensteln ring.

'Theorem 3 1r SpecA is connected and M { 0,

f then A x M is Gorenste1n<r—? AS. Cohen Macaulay and
fffM 1s a cannonlcal A-module. BRI

T I I S _ _ A
T. JJOZEFI A,K-:gifDerlvatlon and dlfferentlal functors for commutatlve :

’graded algebras ‘and their derived functors

“”’The purpose of thls lecture is to announce exten51ons
1M5Cof the’ Andre Qulllen homology and cohomology of com-
'3':mutatlve algebras to commutative graded algebras c

. (graded algebra A 1s commutative 1f ab = (- 1)lJ ba

forae Ay, beAs, a® 20 for a e A , i 0dd).

,M_For two commutatlve graded R- algebras A and B, an
'ZMLR homomorphlsm cf ‘A —>B. and graded B- module M the

7graded B- modules of derlvatlons Der(A B,M) and dlf-
".ferentlals le(A B M) are deflned The derlved func—~

'ftors of Der and D1f ‘are studled and appllcatlons to

class1cal homologlcal algebra ‘and to topology are -
indicated. .. = Lo S

Deutsche . . .
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‘M. K NEBTU S(CaﬁliﬁReal Qlosures of Semi-local Rings

.- A1l rings in'this lecture are commutative and with 1.
Q:For any rlng K we denote by W(K) the W1ttr1n0 of non
- - degenerate- symmetrlc blllnear forms over K .

"Definition 1. A signature o of K 1s a rlng homo—
‘s;;morphlsm from W(K) to 72 - o

- Remark. If K is a- field the s1gnatures of K- corres
‘,;'pond unlquely with the - orderlngs of K (Harrlson,‘,'
:y;Lelcht Lorenz) ' ' (. .

" We con51der palrs (K o) w1th K a connecteo rlng
0 : v"*and o a signature of K. There is an ObVlOU.) no'Jon

: J_of B homomorphlsm (K o) ———>(L,L) between palrs

'“f;a (connected) coverlng, if o is ‘the- 1nduct1ve limit:

" of finite etale connected exten31ons of K as studloofi

t;ln Ga101s theory We say that a. homomorphlsm

Coa e (Ky0) (L ) is a coverlng, ir K —> L is.
‘Q?fa_covering;' S RTINS L

;ifDefinition'2 A real closure of a palr (K U) is a

,_admlt any coverlngs except 1somorphlsms By Zorn s
i“lemma any pa1r (K, o) has at least one real closure

. ', ",._,..~A“._.-Theorem 1. ‘Assume a: (K o) ——> (R,g) is a. real clo—. A
’ © ' sure of a palr (K o) with K semi- local. Let Kg de-" "~

ﬂhfgnote the unlversal coverlng (= separablevclosure)jf
‘,t?,of K. f ,‘h".f , ;. 'nliitﬂ i"_tff','f ‘K_
;fffi) For any ‘other. real’ ¢losure a',*f(K;o) ¥?>f(ﬁ,§{)'
".'there exists an 1somorph1sm B : (R;;)'¢1§h(ﬁ,gi)
.w1th a'«: B o a. T o Coe '
ﬁl;é) There does not ex1st any automorphlsm of (R,g)
'¢1eav1ng all elements of K. flxed except the
1dent1ty

"3)fThe Galols group of K /R is ‘a 2 group
. _'Assume in. addltlon that 2. 1s a unit in A ‘
"j,Then even the follow1ng statements are true

3a) K ‘R (V“I)

. . T L e K
DF Deutsche :
v . .
Forschungsgemeinschaft - o, N . ©
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_Tu) If Rr/K is any coverlng such that [K R'] ;NZ;N
‘ﬂ,a unlque 31gnature 9 LT e

fConsequence If K 1s sem1 local w1th 2 a unlt uhen:;g;

the s1gnatures of K correspond unlquely w1th ‘the .econ-
"Jugacy classes of 1nvolut10ns in the Ga101s group of K

f@Remark If X is a Dedeklnd domaln at least statement 1)
 of Th. 1 remains true and [K_ R]c:2 Tl
j;inThe statements 1) ‘and 2) of Theorem 1 are close1y~ref

" lated to the following S j"l‘{“"

rf‘Theorem 2. Let L be a flnlte coverlng of the semi- local
T"irlng K -and let Tr¥: w(L) ———>W(K) denote the . transfer :O
(Scharlan, |

w'}map 1nduced by the regular trace Tr = TrL/K

Lm'Invent. math. ‘6, 1969). Then for any slgnature o of K.
""s,“and any 7.1n W(L) : T

| "*ig;tmg{r o (Tr*(z)) (z),
| : SR SRR N o 170 ST

:iﬁwhere runs through all 31gnatures of L lylng over 0,:-

"f:w1th the conventlon that the sum is zero 1f there are 'f,:

rio such T

fﬁ@The proofs of these theorems strongly depend on results
;}jobtalned JOlntly with A. Rosenberg and R. Ware. They
f?éseem to be of 1nterest even over flelds, since they - _
ff;;av01d Sturm s theorem and other theorems about zerOS _!.

4 fof real polynomlals.vjﬁ,“ijg

M A K N U S und puvf”'-”
M. O J A N G U R E N -Descent and Brauer Group

(Vortragender 4,vﬁ;-;{QLet A bve -an R- Azumaya algebra of constant rank n2

_M,_OJanguren)f%:”‘“"iand [A] its class 1n the Brauer group Br(R) of R.

_,_;Jst1ng nonabellan cohomology, Grothendleck proved B
'fffthat [A] = 1. We glve another . proof of thls re-- R
_Usult us1ng falthfully flat descent. - e

;:Wlth the same descent technlque, together w1th
”j)results of Shuen Yuan (Trans AMS January 71)
-~ We prove that for "good" purely 1nseparab1e ERVERIE
Extensions K of 1ntegral domains the" 1nduced ﬂ“m'”
:?;map Br(R) » Br(K) is surJectlve.,For fleld ﬁ
liiexten31ons-thls result 1s due to Hochschlld ;‘ﬂ”T

DFG Deutsche
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" E. KUN Z.{,Almost Complete Intersectlons are not Gorenstein Wlnos

““Let R be a- dmmutatlve noetheTlan local ring, R its -com-~
'tgpletlon.'erte R = SA», where S is a regular iocal. rlng,
'and;deflne d(R) = u(m) (dimS. - dlmR), where 1 means'-'
the mlnlmal number of. generators d(R) - is an. 1nvar1ant w
aof R R 1s a complete 1ntersect10n, if d(R) = O and an
almost complete 1ntersect10n, if d(R)=1. Whlle complete

: 1ntersect10ns are always Gorensteln rlngs, it can be o

Ljshown that almost complete 1ntersect10ns are never Go—h
iiﬁ?rensteln rlngs - ' PR B

J L A M B E K Noncommutatlve Locallzatlon o

| R ~}.fLet I be an. 1nJect1ve rlght R—module,lcon31der the ;7
‘lﬁ ' R _‘endofunctor S'- I( 2 ) of Mod R,’and construct the |
| !f}equallzer of the two obv1ous maps S e S2 Then Q 1sf7
‘f;left exact ‘and - 1dempotent it - 1s the locallzatlon_ﬁfﬁ,
E;functor of Gabrlel It glves rlse to a reflectlve :ff
;?subcategory of -Mod- R whlch 1s the 11m1t closure -
ffof I and consists of . the so- called I- tors1onfree -
,fI d1v1s1ble modules. J01nt work w1th Mlchler dls-ta;f_
'QFCusses the case.- when R 1s rlght noetherlan and” I -
‘{;ls the 1n3ect1ve hull of R/P P a prlme 1deal A
'-?fThen R. satlsfles the rlght Ore condltlon w1th respect ‘
hto Goldle s multlpllcatlve set C(P) é {reRIrs 4 ‘P for:':.
all S, ¢ P} 1f and only 1f the Jacobson radlcal of Q(R)
_is PQ(R) M and Q(R)/M is. 51mple Artlnlan If moreover
;for each rlght 1dea1 E, there ex1sts n such that M
EE n M C EM then the M adlc and I adlc topologles on
ﬂQ(R) 001n01de and the completlon of Q(R) is a full
¢matr1x rlng over a complete local rlng

'H;jL»E-Nfz I.N?G’ . Es’- soll 1m wesentllchen eln elnfacher kategorlel-'
' ' '“ler Bewels fiir den folgenden auf Stephenson zu—'
;ruckgehenden Satz gegeben werden , .
Satz A und B- selen assozlatlve Rlnge m1t 1. e
.M (A) und M (B) seien d1e Rlnge der spaltenend-nﬁf
?llchen IxI Matrlzen uber A (bzw. JxJ-Matrizen .
~uber B. )fur unendllche Mengen I und J. Dann gllt o

M (A)eﬂ M (Bx— 1= |J| und "A. und
,B sind Morita- aqulvalent;'

Deutsche @
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Dlagonallzlng Matrlces over PIR's, Llftlng and

E Straightenning Direct Sums - _
'3(301nt research ‘with I C Robson)

'7§1Two matrlces A ‘and B over a ring. R are equlvalent '
dsgg(A~B) if B = PAQ for 1nvert1ble matrlces P and Q '
"'over R. Con81der the theorem Every matrlx over R

‘is equlvalent to some dlagonal matrlx For R = the_.f
'nrlng of 1ntegers, this was proved 1n 1861 by H. .J. S
df Smlth It was extended success1vley by chkson, o
'“fWedderburn, Ore, and Jacobson, and flnally by Telch—= f
.muller who proved it 1n 19)7 for any pr1n101pa1 1deal

‘f;'g_m in (= PID)- (commutatlve or not) It 1s‘also known_

for any PIR m1t DCC.

?”The authors ‘have further extended the above results'

-gby prov1ng the theorem for any PIR (- rlng 1n whlchf:

every I- 31ded ideal is pr1nc1pal)

.hf:In order to ‘discuss unlqueness of the dlagonal formfff

“t"rof an mxn matrix A » we view A as the left multlpll-f'

jcatlon map -

-icwrltten as columns,'and ‘define

R(n) ) R(m), elementS'of R(n) belng

‘t1°°ker Aﬂ?,R(m)/“AR(E)~. o

1'fvTThe cla381cal unlqueness theorem for commutatlve PID's is

4di(*) N o coker. A : coker B , . o
‘“:(Thls is merely a module- theoretlc restatement of the o

> A ~'B

rwnInvarlant Factor Theorem ) The theorem (*) is no longer

'dfvalld for non commutatlve PID' s; and the authors of thejt;]'
‘ﬂ1930's were not able to solve the problem of unlqueness.;iv

" We have the following partial result, which shows that
:i!gcoker A nearly determlnes the equlvalence class of A,
‘”5.Theorem ‘Let. coker A R/d R(D e @)R/an (A belng
" nxn and d1*0) e :

-'fThen there 1s an- x 1n R such that lfr"?”ﬂQf/

'If for some 1,'0 P d R = Rd > then-we can take x
'When R 1s commutatlve, thls becomes the Invarlant Factor'

'JAAf dlag (x, 2, d3,...,d ) and R&}R = R/d1

10

dprheorem (*)
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In order to state‘the abstract theoremerom which the -
above results'follow, we define 2 (R-module) homomorphisms
£ .N _— U (1 = 1, 2) to be equivalent (f ‘ f ) if -
.there ex1st 1somorphlsms such that the follow1ng square‘
£
1 —~———*>

commutes

<-.-'-‘(<‘-
o

™.
v
M QL —T2 5 ‘Lb

A(To recover the deflnltlon of A AA,A ‘for matrices} let

g (n) (m) | L2 ey
@ R — > R betleft multlpllcatlon by Aype)

: Llftlng and Stralghtennlng Theorem Con31der an R nodule_‘
i ‘eplmorphlsm M M @.. O M ——f—» U = U @

a‘where M 1s progectlve, U is flnltely generated and
.U//rad U is .semi- s1mple. Suppose that there ex1st

'eplmorphlsms'

>> U

| ’«ggi : Migf“*» U . ana g » :Mn_ o
. Then the. given decomp051t10n of ‘U can: be "llfted" to a B

:ldecomp031tlon M= M C%~~® M for whlch each M E M and

.ﬂfor each i except p0531b1y i i'n.flff;f.'fw

The 11ft1ng of the decomp051tlon of U above corresponds"'
'Mto dlagonallzlng a matrlx, and. the lack of stralghtennlng
‘fln the 1ast summand is. what is respons1ble for the ele—'“,

ment x" in the unlgueness theorem. ' o o

To prove the dlagonallzatlon theorem, we flrst reduce to
the caseR = a prlme rlng by means. of - a theorem of Goldle,
which’ states that every PIR is the direct sum of prlme o
" PIR's and a PIR with DCC We then make use of the fact
;»that a prlme PIR is ‘a Dedeklnd prlme rlng, by applylng
_ (a. sultably extended form of) the module structure theorems
““of Elsenbud and Robson for flnltely generated modules over. Q
such. rings, and then -applying the Llftlng and Stralghtennlng

Theorem to presentatlons of such. modules.
Deutsche
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:F;ng;LLO'N?G“E-The Brauer Group of D1module Algebras,dfwean

R :fWe con51der a: flnlte abellan group F and a commutatlve e

;;rlng R w1th 1 An R- algebra A is. a I- dlmodule algebra llf;;

it is graded by T and also acted ‘on by T so that the- ﬁ;jﬁff

;;“actlon preserves the gradlng, i, e.‘*(A )C: AG for all S
. Ys8 € T, leen two such algebras "A,B we put a mult1pll--<f.
'bfcatlon on the module A- @RB by (a<® b, ) (aé@ b, ) ‘ ‘lpcl,
qﬁYa @b ;b 'where blls homogeneous of grade v ano we ‘,ﬂlif'
- denote the ‘R-algebra so obtained by A#B.. A
TfAfter the necessary generallzatlons of the concepus ol.in#?_
fﬂ"opp051te algebra" and "Azumaya" etc.;we -are:’ able to de-rr”
tﬁfln e a Brauer group of I- dlmodule algebras oenoted BD(R F),,
?;(Thls generallzes the Brauer Wall group, the Brauer grcup .
;fof Knus and Chllds, Garflnkel and Orzech and che eoul—*{fgf»
vﬁvarlant Brauer groups of FPOhllCh and Wall) : . T
ifExpllclt calculatlons glve the follow1ng results .

1;;1. K separably closed, char # p, BD(K ﬂ/pﬂ)

,ﬂfe K algebralcally closed, char
©3.°BD(R,%/27) ¥ Dg. e
‘3fIt is- p0351b1e to replace P by a commutatlve, cocommuta 1ve-
”?ﬁﬂopfalgebra H and to deflne H- dlmodule algebras and Groupu '
EfﬁBD(R H). Here, P actlng corresponds to H- modules ard’”nwlf;

T?P gradlng to. H'comodules, and in the group caseaH R[F}}%f?'

s
\‘

M;P{,M:AﬁbﬁLfl@ﬁ;V;ltN;E Structure of Regular Local Rlngs and ”ongecturesifV

. of Serre.

- On donne une demonstratlon pour;lafcongecture fi:gf
“de - Serre surx: (M, N) dans le cas ot: M et N sont."
;annules par la caracterlsthue re51duell delR :
;fﬁ(R local reguller complet) S -‘A
lﬁiA 1'a1de de condltlon sur l'anneau A - R @&R4
L(k anneau de coefflclents de R) on. caracterlse
:ffles anneaux R.de la forme. R [[zm+1,....,z J] - :
f;f(R local reguller) On retrouve le resultac’5,~'”
;ﬂ;de J. P. Serre dans le. cas’ ol R é V[[zi,..},z ]]
(v anneau de valuatlon dlscret) s

Deutsche . )
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W.S. MARTINDAL E-: Rings with Involution'and.Generalized
R 'Polynomlal Identities ’

Let R be a primé ring, C its extended centr01d
and A = RC + C its - central closure. Theorem. 'If
R is either (1) a prime-ring satisfying a gene—
ralized polynomlal 1dent1ty (G P.I.) over C or
(2) a- prime ring with 1nvolutlon whose symmetrlc
-elements S are. G 'P.I. over C, then A is a. prl-
v A ‘m1t1ve ring- w1th ‘a mlnlmal right ideal eA such
»fo ' that ele 1s a finite d1mens1onal division alge-A
"“f‘:bra over C. The approach used is to. embed Ain
L ,i-;;?a prlmltlve algebra B such that G.P. I.'s and .
/Q -v involutions can be lifted to B, and then to
wr T t{'lnvoke Amltsur s results. (1) was prev1ously
» >.i~”proved using dlfferent methods by the autnor,
o T=a"”;f%’(2) is new." o o

'E. M-A,L Tplfsrﬁhd il;xi_ﬁrfDivisible'Artinian'Modules,l
- o !7fWe w1ll present a complete structure theory for-
”5-d1V1s1b1e Artlnlan modules over a 1 dlmen81onal
hf‘pnoetherlan 1ocal domaln. ThlS theory provndes
L":a Jordan Holder theorem for divisible Artlnlan N
';'"modules over such a domaln and has strong ana—-"
‘”ftslogues with the theory of modules of finite - -
‘. - ‘ ; _i_ﬁff_length and the theory of - prlmary decomp051tlons‘_
- of modules. There is a- one- to one correspondence S
&gtiibetween certaln exten81on rlngs of the domain ,f
i;and certaln d1v151ble modules that sheds newA:;';

= ufﬂllght on both classes of obJects.°7

,,,,,,

J{C-Mc C'QngN;E L'L-:;','}‘Homomonphismsiand Exten31ons of Modules over 3f'1
o o 'the eyl 'A'lg’e'b’r‘a’ A, '

. "fLet k be a field of char. O A the rlng of formal
dlfferentlal operators w1th coeff1c1ents ‘in the,
| polynomial ring k[y] and B the ring of formal
'f7d1fferent1al operators’ w1th coefflclents in the -
. field k(y) So. A is generated as a K- algebra by5
',va1th‘xylf yx = 1 and B is a partlal,quotlehtf’

Deutsche .
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,_ffrlng of A _ o ’ ,
"silgglf M 1s an (A or B) module of flnlte length ‘
_?*";then M 1s cycllc. L -,’. . T .'

:2@;If I, J are’ non zero rlght 1deals of A then
' f“deom(A/I A/J) is flnlte dlmen51ona1 over K.
. 3. If I,J are non zero right 1dea1s of B then'
“;'ﬁHom(B/I B/J) is f1n1te dlmen81onal over k.
.h;*If I1,J are non zero rlght ideals of A then
‘l7Ext(A/I A/J) 1s flnlte d1mens1onal over K.
FfIf I,J are non zero rlght ideals of B then

‘ii3Ext(B/I B/J) is- 1nf1n1te dlmen81onal over k.
;{These results enable us to construct counterj
'“fexamples to some conJectures on modules over-

;Dedeklnd prlme rings and arbltrary heredltaryfk

:noetherlan prlme rlngs

J-Block Theory over Arbltrary Flelds

G.MICHLER:

QA review was glven on. the maln theorems on:

'”ffjblocks BG—A»e<——¢ k of group algebras FG of
ﬁtfflnlte groups G over arbltrary flelds F of

?:gcharacterlstlc p > 0, Whlch ~can be proved‘
by’ means of ‘the rlng theoretlcal study of . '}_
fthe center ZFG of FG. As a new appllcatlon~f?
;wé then proved Theorem. Let B<_‘>e<—él be" IR
a bloCk of FG with defect groups G(B) |

?Then the exponent of nllpotency of the radl—'

@cal J(ZB) of the center ZB of B is greater _
?or equal to the exponent of Z(D),_where B(D) -
denotes ‘the center of D '

VfMorlta contexts , S : : ,
~QfA Morlta context cons1stﬂof two blmodules SPR»~

'B.J. MULLER ¢
R R TI v and Q together with two palrlngs )

(, ) QxP-—>Rand [, ] :Px Q s
'7=fsat1sfy1ng assoclat1v1ty condltlons. If then'ﬁ
tfmdpalrlngs are nondegenerate and . the modulesj“p

'ﬂpfalthful the context w1ll be called nonde—v' :

A fgenerate. Two nondegenerate contexts between .

:xﬁrlngs R S ‘and S,T may be composed to give a‘-'
fi%nondegenerate_contexts between R,T;:hence the

Forschungsgemeinschaft et . . ©
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‘existence of nondegenerate contexts constitutes.

_an equivalence relation for rings. Examples:

A ring is equivalent to a division ring iff
it is primitive with minimal one-sided ideals.

A ring is equivalent'to a‘right Ore domain iff

its maximal right quotient ring is a full linear
_ring iff it is prime with right singular ideal
“zero and a uniform right ideal. - An arbitrary
jMorita context induces a cetegofy equivalence

between quotient categories of the categoriesv

-of R—‘and S- right (or left) modules, descriable..
in terms’ of the trace ideals only. There exists -

am induced context between the correspondlng
quotlent-rlngs whlch,ls_"normallzed"; lf,the

- original context was nondegenerate, there are

induced contexts between the maximalene—sided

B and“two—éided quotient‘rings. An equivalence
. relation leading‘td a=cla$sification pfinon-'
_degenerate contexts is diecussed;'and‘seme

applications are indicated.

L Uber~Uhtergruppen'und Derstellungstheerie’fer-g

_ffk.meller und endlicher algebralscher Gruppen'_"
7fie(Referent U. Oberst) ' '

af“Selen zunachst k- eln Kdrper;‘G elne formelle
K- Gruppe und. G' eine Untergruppe von G Selen .
_H'c H die zu'G'c;G gehdrigen Hopfalgebreﬁ, d'h,e
"dle dualen. Hopfalgebren der 11near kompakten,
’afflnen Algebren von G' bzw. G. Sei H/H ent-
- sprechend die dem homogenen Raum G/G assozller—'

te Coalgebra.

Satz 1p @ Ist LG : G‘] = iHIH' : [4 w,lso'

“ist H! < H eine progektlve Frobenluserwelterung'
 izwe1ter Art  im Sinne von Kasch und Nakayama-
~ Tsuzuku. - ' . o o

-Der vorlge ‘Satz ist fiir konstante Gruppen G aus

der Darstellungstheorie abstrakter Gruppen

o®
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{:bralsche Gruppen.’ ‘Wieder selen H' bzw. H dlev'

wohlbekannt und'trivial zZUu beweiSen.fDen wich-

tigen Spez1alfall "[G p1]l < e, G := 1" bewile-
. sen Larsen-Sweedler. Der ‘Beweis von Satz 1, ver-
xwendet wesentllch dle Strukturtheorle formel 1er
’-Gruppen (Dleudonne Cartler Gabrlel) und dle ﬂel—

den folgenden Sdtze.

Satz. 2f Slnd G- endllch oder G/G' infinites;?>

mal -oder k- ‘algebraisch abgeschlossen; sv'~ib*

3 es einen. H' 11nearen, HﬂH'-collnearen, un¢tdren,
-A‘augmentlerten Isomorphlsmus H#H' Q;I{"EVH. a2

Satz 3p Slnd [ G G']-ﬁ » und G separabel

“oder dle Charakterlstlk ch(k) von k gleich O
"oder vh(k)>0 und G 1nf1n1tes1mal von end-. 1‘\
" ‘licher Hohe, SO enthalt G' einen Normaltei- = o

"ler von- G von -endlichem Index.,Im a1lgemei—,,"

nen 1st dlese Aussage falsch

'Selen Jetzt k ‘ein- belleblger kommutatlver Rlng
“und G'<e G endllche (lokalfrele, afflne) k- alge—

i
\-

dualen Hopfalgebren der afflnen Algebren ‘von
S G' ‘bzw. G. Seien B die affine Algebra von G/G'
- und BB das Ideal der leelemente der augmentler—

ﬂ.ten Algebra B

. _Satz 1 Der k Modul BB 1st pPOJekth vom Rang J
‘Ist er: frel (z.B. k semllokal k Hauptldeal-’ ) .
_rlng), 80 gllt d1e zZu Satz 1f analoge Aussage n

f'§§EE_§ Tst k. semllokal s0. gllt dle Zu -
3Satz 2f analoge Aussage ” o

f_ungnear kompakte Moduln und Kogeneratoren
'fhEln R-Llnksmodul M helﬁt llnear kompakt nach

R

'ﬂB Mdller, wenn Jedes endllch auflosbare System
: von Kongruenzen X ag (mod M ) a e I, auflés--

- bar 1st. Sel Q elh Kogenerator 1n der Katego—'
.rle der R Llnksmoduln Dann, als eine Kenn-'

zelchnung von llnear kompakten Moduln haben

'w1r folgenden Satz:

E1n R Llnksmodul RM 1st dann und nur dann llnear

o®
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koﬁpakt;_wenn gM Q-reflexiv und Qg MEinjektiv
,Sind, wobeil S der Endomorphismenring von RQ

und M§'= Hom (M,Q) das Q-Duale von RM sind. ;
‘Weiter werden einige Eigenschaften von llneal~-;

_kompakten Moduln besprochen.:

J.-E. RO O S "."On “the Homologlcal Theory of Non- commutatlve
‘ Vo S - . Noetherian Rings

Recall that Auslander has 1ntroduced a notlonv
.'of non- commutatlve Gorensteln ring: R (supposed'
here to be left-right noetherlan) is left. Go-
t'rensteln 1ff for all flnltely generated left |

Y/ N - J .
\. : AR modules M and all submodules VRcExt (gM ’R R)'

:5:we have. Ext (V »R ) = O for 1(3 This is 1eft-
‘erght symmetrlc and 001n01des w1th the ordina-
"ry Gorensteln rings 1n the commutatlve case. B

Theorem 1: Let R be a filtered ‘ring | o
(F Rc;Ffzc..;, UF R = R) such that the graé
ded assciated’ ‘ring Gr(R) 1s Gorensteln (we .
- forget the gradlng); ThenAR 1s¢Gorenste;n, ,
ACorollary»i' The'enveloping’algebra of aafie;r
"nlte dlmen31onal L1ealgebra 1$;Gorensteln,f -

Corollary 2 A LT Tl S
® | ‘The ring A (K) = K[xi,..i,x 6/6x .v.’.,G/Gx ]of
'»'formal dlfferentlal operators w1th polynomlal o
5f*coeff1c1ents is a Gorensteln rlng.-(We also.
jhave the same result when we take formal- power
‘serles ‘as coeff1c1ents or when we consider ‘the

'5r1ng of dlfferentlal operators w1th analytlc ‘§
coefflcwents in a polydlsc o p’~.'v o ._"f

".:Corollary 3: Let G ‘be a- flnlte dlmens1onal Lie
| algebra over (¢ (say) andlet U(G) be the enve-
'vloplng algebra If P is a primitive ideal 1n~ i

U(G), then U(G)/P is a. Gorensteln ring in
case: ‘

© - a).G = s1(2,¢)
| b);G,nilpotent ‘

:o) G semisimple and P minimal -

r
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i'More generally
'.((**) dlm Ext

‘inger F- Functors

Congecture.,U(G)/P 1s Gorensteln for all G

: and ‘all P ) : ,
~aTheorem 2 Let R be a Gorensteln rlng, then
S(¥): dlm R- < gldlm R (even 1n3d R)

Kr

K R(R )R R) < gldlm R - l.

‘»pThe proof of (*) follows from (#*) by ‘descen-
'l?dlng induction on i and a blduallty spectral
7fSequence ‘argument . The proof ‘of theorem 1 fol-

'lows from a spectral sequence relatlng graded
'Ext to ungraded ones. ' '

_fFlnally we 1ntroduce the notlon of a non- com—"
3-mutat1ve regular rlng (flnlte global dlmen31on
;Gorensteln + blduallty flltratlon = Gabriel -
g;flltratlon) _ ,j ‘ A' R - B
iuMaln ConJecturei A (K) is regular. For A (K)
Lithls is easy For A (K) we - enter 1nto que—
.'stions that also’ have been studled by Mc Con—.
”fnell in another form.-,” R o ‘ '

5?Linked'1dea13'and Varletles of COdlm 2

'iﬁfDeux varletes prOJectlves plongees dans o
L IPG . X et Y, sont dites liées si X\ Y est b
"k@une 1ntersect10n complete On demontre un '
,_bg;theoreme de Choderlos de Laclos et. que; par—”'
'?2;?tout de X 4. cone Cohen Mc Caulay (resp. X
u}iloc. 1ntersectlon complete, resp X normale-
&et car k ' o) on peut trouver, quand codlm _
__?2Xl- 2,. une chalne Xl"" X de varletes ayant
_?tjles proprletes 01tees de X telles que X = Xl,-
;g*X ‘et . X ' 301ent llees et X 501t une 1nter-

+1

jsectlon complete.

?fDurlng the last few years, several authors
f'i‘;fphave proposed hlgher functors K to contlnue

o
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the exact sequence of algebraic K-thecry. The
relationship~between the various theories
constitutes an interesting sét of questions
which has only partly been clarlfled

We shall here descrlbe several of these from
i a common point of v1ew cotrlple resolutions
.on the category of rlngs to which we apnly
‘the generalAllnear group. It turns out that
‘the Ké's of these theories are connected with
~a "universal coverlng group" of Gl attached
‘to such a cotriple. '

_ :On the Antlpode of a F1n1te dlmenswonal

Hopfalgebra

 We . give examples of flnlte dlmen81ona1 Hopf
"algebras hav1ng antlpodes of arbltrary even
irtorder Let H be a flnlte dlmen31onal Hopf al-
i;'gebra with antlpode S.. If A is p01nted as a
‘?hcoalgebra and if the base fleld has charac-
'terlstlc p > 0, then S. has finite order |

- H. Schneider (Miinchen)
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