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~ Vortragsau_szüge:

ALLEN, H.P.: ~2pf_~!g~~~~!?_~!!~_!'2r!!1~_2!_~g~~!:~~

Thls paper presents a general theory of descent ror algebra1c objects

defined over arb1trary fields in terms cf unrestricted "splitting"
fields -- i.e., w1thout assum1ng separability or (purely 1nseparable)
exponent ,. The theory has a very broad range cf app11catlon, wlth
the "form" content cf (the classical concept of) an algebra appearing
as a special case. We present a completeness theorem wlth- 1somorphism
cond1tions far "derlved descent classes" and apply thls to obtain
Jacobsonls conjectured classification cf forms of the generalized
Witt algeb!as.

BÖNECKE, E.: ~!~:~~!!.1~~~!'~!:!~~~~_Y~~_f!!!!l!:!~~~~

Seien R und R·t zwei assoziative Ringe, q> addi.t1ver· Homomorphismus von

Rauf R' und Homomorphismus bezüglich der Lle-Multlplikatlon

[a,b] = ab - ba •
Es wird gezeigt, daß ~ unter den Voraussetzungen

(1) Rt Primrlng mit char R' t 2
(2) cp(aba) = cp(a)<p(b)cp(a) für a,b E R

ein Homomorphismus bzgl. der gewöhnlichen Multiplikation 1st. Der Be­
weis ist analog zu dem von M.F. Smiley (Jordan homomorphlsms onto
prime rings, Trans.Amer.Math.Soc. 84 (1957), pp.426-429) für den ent­
sprechenden Satz bei Jordan-Homomorphismen•

• BOERS, A.H'.: ~:~~~~~!~~!!!:_~~~_~:~~~~:~~~~~!~~!!~_~!~~~

Der Ring R wird N-assozlativ genannt, falls jeder N-Assoziator
(al ,a2 , 0 ••.,~) verschwindet. Der N-Assoziator wird rekursiv definiert:-­

N- 1

(a"a2,.··,aN) =I ~ (-1)k+'(a"a2 ,·.·,akak+" ... ,aN) mit (a"a2 ) =
k=1

= a,a2 • Man kann den N-Assoziatc.·~~ auch mit Hilfe von Permutationen
ausdrücken und das ruft die Idee hervor, eine andere Klasse von Rin­
gen, die sogenannten N-prod-assoziativen Ringe, einzuführen. R wird
N-prod-assoziativ genannt, falls das Produkt von N Faktoren nicht von
der Kla~~erung abhängt. Es stellt sich heraus, daß ein N-prod-assoz1a­
tiver Ring N-assoz1ativ ist.
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BRAUN, H.: ~~E~!y~!~!~~!!!!_~_~~!~!~:~!s~~r~~

U sel eine en~llch-d~enslonaleJordan-Algebra über K, Char K +2#
mit Einselement. P bezeichne die quadratische Darstellung. FUr ge~

nerisch unabhängige a,b~c,d von U setze man D(a.b.c,d) =

= p(a-b)p-'(b-c)p(e-d)p-'(d-a) • Die Abbildung E(a,b,c,d) =

= Identität - D{a,c,b,d) + D(a.b#c.d) st~t 1m Fall U = K mit dem
gewöhnlichen Doppelverhältnls übere1n-. Eigenschaften der Ets und nl s

werden angegeben, ebenso ihre Anwendung auf die Kongruenz von Punkte­
paaren in Halbräumen.

BROWN, R.B.: ~!~_!!~~!~~_!~~~g!~~E!_~!_!lE~E7
This report eoncerns an axiomatic descr1ptlon of the 56-dimensional
module :for the Lie algebra E7• The one main axiom states a relation
between two mult111near forms on the module. The group leav1ng the
forms invariant 18 investigated, and modulo its center 1s shown to
be simple in the case cf a "reducedlt module. These groups colnclde
with the Chevalley groups o:f type E7 in ease the module is "split".

\

EICHHORN, w.: ~~~!_~!~_!!1~!E!E!!~~~!Y~~_~E~!!~~~~~~~!:_g~~~~!!}!~!:=!!:

~~_2~l!~l:~!S~~~=~_!~_~2~~~~~!!~_~~!~~~~p~~

Es sei ~ bzw. « eine Quaternionen- bzw. Cayley-Algebra über einem
Körper K der Charakteristik f 2. Für jede Abbildung f : ~~ H oder
f : « ~ H (H eine kommutative Halbgruppe) mit t(xy) = r(x)f(Y) gilt,
wie bewiesen wird, f{x2 ) = :f(x)2 = :f(N(x» (N{x) = xi = Xx die Haupt­
norm in ~ bzw. ~). Hieraus folgt, daß die Fort~etzung ~ einer be­
liebigen reellwert1gen Bewertung , eines Körpers K der Charakterls~lk

t 2 au:f eine Divisionsalgebra ~ oder« über K eindeutig bestimmt ist:
~(x) = V~(N(x)f. Dies und ein' bekanntes Ergebnis über die archime­
d1sche~ Bewertungen des reellen Zahlkörpers IR erlauben eine Charak­
terisierung des absoluten Betrages 'xl = VN(x)' der klassischen
reellen (Hamiltonschen) Quaternionen ~ und Cayleyschen zahlen «8:
~(x) = lxi ist die einzige Bewertung von ~ bzw. «a~ für die ~(2) = 2
1st. -- Weiter wird bewiesen: Jede multlpllkat1ve Funktion mit De­
flnltionsbere1ch ~ oder ~8 und Wertebereich in einer beliebigen
kommutativen Halbgruppe 1st eine mult1p11kat1ve Funktion allein des
Betrages lxi (und nicht der Richtung) von x: fex) = r(lxl). Als An­

wendung dieses Satzes ergibt sich die folgende Charakter1s1erung der
Algebren ~ und «3: ~f bzw. aa 1st die einzige assoziative bzw.
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n~chtassoziativ-e alteI'nat·:Lve endl:!..chdimensional~ reelle Al.gebra ~

mit ~inselernent e: eiie die foJ:g~Ild.e Ej_gensc·haf·t~ hat: Für jede mult~~

plil{at:l.v"'e P.:.bl):~ld'!)J:1g f ~ m -<r}~ gilt r()c) = r(T-(x)e) mit unlverselleUl

GLEI'ItlIE, c. ~1o ~ ~~~~~:~--~~·::~~~~!~~~~-~~~-~~~-~~~~~!'!~_Q~~~E

'Let m(n) be -ehe free assoC:.2.tive al~ebra on n generators a, ... ~ ... an"
-"t(n) thp ·?~n~ ,.'tl C\Cl""'"'II'1 Tr,-;"''''l.::''n ~1 rTa'i)~~ O-:'l"a a both over a00 - .:...!. \..~~ ..."l __-..... 0 .. . U U_\...:.UL_ '-"'-be:: .:.. c;" • 1 ' e •. e, 'n'

fie.ld P 01' charact·el'"'j.S·r~:tc :~ 2~ E-\ieI'·~r mu.l.tilinear Jordan relat~on

p(x" ..... ,xn ) = 0 far itJhi.cl1 p(a" .... ,an) = 0 can be written as the

f?UIn of certain relations holding in ~(n). To each of these relations

cor~Aespo:'1(ls a relation cn t~e s~rrr~et.r~c group Sn wr1.tten in terms of

the generators R = (1~o.~n) and s·~ (ln)o Conver&ely the Jorda~

iQent~.t~es Cb1..1~ bc er!.t.lm.e:~c8.:ted·ustng ~he defining relations on Rand S

whiGh are weIl kno~m~

G·p~yJ 1~~: §9~~_~E2~~::::~~!~~~~-~!~.~g~:;~~~~~·!~~!~~;..~!~~~~~~_~2

0~f~~~~~~~~}_ß~9~~~~~

A vector cross product P on a vector space V 0ver a field F 18 a
.~ (

mu~t·~.linear rnap )? ~ '.;ro'. --" \T such tha.. t (' P (a 1'0 •• , a r ) "&1) = 0 l<i<r)
- '). --

end IlP (09,,.,,, •• , a~J il '- == det <: e't, a j). Here ( , ) 1s a nondegenerate bi-

linear fql1"\rn on 'TvT~' Let; diJ!l V ~ nD i\l.l 'lector C·/'oss products. have been

classi.fied.. (I{..aBro\\Jn c.nd l~..;Ql~.S.y, to appear·'in Cormn"l~ath.Helv.); they

exist far thc ca~es (~) n even, r = 1, (1i) r = n-1, (111) n = 7,
r = 2" (:t1lJ n == 8., r = 3t'1 I:f fi1 is a differentiable man1fold ~e say

that. ~1 h~lS a. 'tv8c"cor cross prof.lt.:!.ct ~f on each tangent space of M a

vectcr cross prcduct 10 defined, and all ~hese vector cross products
vary continuour,l:}r or d.i:ffe~~entia,bly over M" It is weIl known that 86

hes a ',ecto:.~ C!.:"O~~S IJrodu.ct cf type (i) (i".ee., an almos.t complex
7

structll1"C), etnd S' has ~ -"ector cross product of type (111) beca\l·se

lt 18 p~rallelizablea Ne show that s8 dces not have a continuous

vector cross p~oduct cf type (iv)o Vector ~ross products Qf type (iv)
are ~se(l to gf;nC;;[l te d.l. ne'~"T cJ_ass cf 6··dinensional almos.t co.mplex
manifc·ldsc .

Es sei C~ ei!l(~ Irr~tollJ.tiorl. Giner· 1""3cllen JO:'.l'dan-Algebra & endlicher

Dim€ns~tono VE:r~rr:öge 2(e~~b)-~ = e~b ..~- (aa)'b -:- a(ab) ~ a(ab) erhält der
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HIRZEBRUCH~ U.: Eine Verallgemeinerung des Rayleigh-Quot1enten
-----~--~--~----------------------------------

•

a .. {x) = max fx(c)
I ceJ,.
~

•
Qk (x) = rnin

.~

d 1 ' 0 • 0 " d1<_ 1eJ 1",I')

G

e

a I.v-) .- nrJ.n f~(c)r \J"a.
c··sJ 1

J~

~ sei eine einfache rormal-reelle Jordan-Algebra vorn Grad r mit re­
duzierter Spur A, J 1 sei dj.c ~;1enge der primitiven Idempotente von ~.

Als Verallgerneinercng deD R~yleigh-Quotienten betrachtet man fUr
x e ~ die Funktion f x : J 1 .-> 1n, die für c e J 1 durch f x (c ): = ~ (xc)
definiert 1st. Faßt nan J, als Riemanns~he Mannigfaltigkeit auf
(vergI. Matho Zeitschrift 90, 339 - 351~, 1965), dann erhält man
(grad fx)c = x.!.(c), wobei x.g. die ~-Komponente von x in der Peirce-

2 -.
Zerlegung bezüglich c bezeichnet. Es gilt

fxy = fxfy + ~A(grad f x ' grad f y )

und die Funktionen f , x c ~, sind genau die Lösungen einer gewissenx
linearen D1fferentialgleichungo

Bezeichnet man mit c,(x) L a2 (x) > .• ~ ~ ar(x) die Eigenwerte von
x € ~ und mit Ac für C E J, die zu c orthogonalen pr1mltl~en Idem­
potente, dann gilt

Vektorraum ~ die Struktur einer Jordan-Algebra ~a~ welche nach
M. Koecher eine Modifikation von ~ heißt. Es gilt: Ist a halbelnfach

und c,~oo~,cr ein vollständiges Orthogonalsystem pr1mlti~er Idem­

potente, dann existiert eine I~volution a von &. so daß ~a formal­
reell ist U-'1d aC i = ci;) 1 < i < r ,gilt.. -Folgerungen:
(1) Zu je zwei vollständigen Orthogonalsystemen primitiver Idem­

potente c 1, ••• ,cr und d"ooo,ds von ~ existiert ein innerer

Automorphismus ~ von & mit ~(c".o.,cr) = (d 1, ••• ,ds ). Insbe­
sondere ist r = s.

(2) Jede halbe1nfache komplexe Jordan-Algebra ist die Komplexifiz1e­
rung einer formal-reellen.

Diese Ergebnisse verallgemeinern frühere Resultate (Invent.math.1,

18 - 35 (1966»).
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JACOBSON, N.: 9~~~~_§~~~!ß~~~~~_~!_~~~~~~_~!~~~~~~

Let 1 be a Jordan algebra. Then &1s a Lie tripIe system relative to

the associator composition [a,b,c] = (ab)c - a(bc). Cal! 1 associator
nilpotent if ~ as Lie tripIe system 1s nilpotent, that 18, there

exists an odd integer N such that [ ••• [a"a2,a3]' ••• '~_"~] = o.
Put Ra b = R Rb - R b where R i6 x ~ xa and let J = R •, a a a . a a,a
Associator nilpotence 1s equivalent to the existence cf a K such that

Ra b Ra b • •• R~. b = 0 , a 1 , bi € 1. Now assume "} finite dimen-
1", 2 J 2 -1\.t K . .

sional with ,. Call 6 purely inseparable if Jcontains a nil ideal ~

such that ~/~ 18 an associative purely inseparable f1eld extension
of the base field. 1 is associator nilpotent if and only if

"4 = }, Ea 12 (9 ••• E9 dn where the (1 are ideals such that di contains
a subfield r 1 cf its c:nter containing the identity element such that

1i/r1 is purely inseparable. One has the following analogue of Engels

theorem: J~s associator nilpotent if and only if every Ja 15 nll­
potent. Let U,(J) be the universal un1tal mult1plication envelope
of 1. Then i is assoc1ator nilpotent if and only if the Lie algebra
U,(1)- 1s nilpotent. This implies that if ~ is an associator nil­
potent subalgebra (with 1) of1then the Lie algeora al(~) of linear
transformations in ~ generated by all R b~ a,b E ~ 18 nl1potent.a,
If J = 1

0
+ }, is the Fitting decomposition relative to a1(~) thenlo

is a subalgebra and J,·Jo c 4,. We have ~ c ~ and ~ is called a
Cartan subalgebra if Jo = ~. The standard results cf Lle theory carry
over. For example, if we define a to be assoc1ator regular if dirn ~a

is minimal where 3a = { z I ZJ~ = 0 } and the base field 1s infinite
then 3a 1s a Cartan subalgebra.

JACOBSON, N.: Rernarks on Except10nal Jordan Algebras
~--~---~--~-~~~~~~--~~~-~---~-~~~--~--

The first result we note is that the restrietion characterist1c ~ 3
which 1s customary in this theory 18 removed. For th1s purpose one
needs to replace the usual linearization cf the generle norm n by

(a,b,c) = J 6~(6bn) where 6~f 1s the directional derivative of f at b
in the direction a. One has the identities (a,b,c) = t(axc,b) =,
= 2[n(a+b+C) - n(a+b) - n(b+c) - n(a+c) + n(a) + n(b) + n(c)] and

2 2 . 3 24[Q(a l ) - Q(a) ] = t(a)[2t(a t ) - t(a)t(a t ) + n(a)] where

Q(a) = ~t(at.2) (Springer). A sec~nd result we note is the following
analogue cf the invariant factor theorem: Two elements cf a spl1t
exceptional finite dimensional Jordan algebra ~have the same orbit
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under Aut 1 if and only if they have the same generic minimum poly­

nomial and same minj_mum poJ.~rno!!lial. Using a result cf Albert ­

Jacobson this 1s proved by snm:ing tha~ any element a of 6 can be

imbedded in a subalgebra. of 'l~he fo:cm !f3" The problem of deterrnining

conditions far conjugacy for reduced algebras has been considered

also quite rece11tly by JOh11 FiauJ.r-Jlerft His results are not quite

complete at this time c

JONKER, P.: ~!~~~!~~!?E~~_1~:~~~E~~~~~2_~Y~E_~_!'!~!~_~f_9~~~~~!~,!!~~!~_g~

Restr1cted L1e algeb'ras over fields of characteristic > 7 (resp. > 3)
have been stud1.ed by Je Bo Seligmano He assumes the existence of a

p-representation which has non-degenerate trace-fol'm; moreover in

these cases the rootspaces are still ane-dimensional and one can
\

treat these algebras in a way similar the characterist1c' O-case though

with a lot of additional calculations. NON such an approach 18 im­

possible in the charactel"is.tic 2-c~se since e. g, there exist very few

algebras which have a restricted representation with non-degenerate

.trace-form... One part cf tee j~n",lestigatj_ons is related to the structure

cf algebras \'1hj_ch ha"tle a deg:~ee :-=;. 2 (degl~ee of ~ ~ max dira k[ x] whel--e
XEtl .

k 1s the groundfield and k(x] the restricted subalgebra generated
by x). This is a complete theo}~y3 The 14\8 st:L.~.~ ·ts (~.~ :'~.::t.ined from this

theory can be used to general rcst~icted Lie algebras which satisfy

a relation: Q(x2 ) = Q2(x) where Q ~s a non-defective or even non-de­
generate quadratic form (non-d8generate means that the associated bi­
linear form of Q may h9..~le a 2"La.dj_cal R but, for r € R.: r +0, one has

Q(r) f 0) (so no representation comes in); same side conditions have

to be added. Then this' a vel~Y large class inclllding e. g. all Lie

algebras associated to algebraic groups (exceptional etc.).

KNOPFMACHER, Ja: Q~_E~~_~~~~~~r~!~~_E~9~~~~_f~E_~!~_~!~~~!~~

The main purpose cf this talk is to dißcuss some invar1ants cf the

isomorphism type cf a Lie algebra ~) which may be derived from any

finite presentation or ~ in terms cf generators and relations, and

easily useä to distinguish bctween many different non-isomorphie
algebr~s. The invariants a~e analog~'~s to thc cle~entary ideals and

knot polynonials used in studying certain finitely-presented groupsn
They mayaIso be appl~ed to speci~l Jordan algebras, and cf course

to ward ~Toblems far algebras~
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KOECHER, M.: Durch Jordan-Algebren definierte L1e-Algebren und-------------------------------------------------
~!ß~~!~!~~~~_Q~~PE~~

Sei ~ eine Jordan-Algebra mit Einselement e über einem Körper K der
Charakteristik ~ 2. Mit L ; ~ ~ ~, L(a)b = ab, wird die linksreguläre

Darstellung von ~ bezeichnet und L(a) = (L{a); a E ~} gesetzt.
Neben der Struktur-Algebra

·m(~) = Der a e L(~) und ~(~) = Inder .~ e L(a)
werden die L1e-Algebren

St(a) = m(~) e & ff) a und ~(~) = ~(~) (t) ~ EIl ~ .

betrachtet und insbesondere deren Derlvationsalgebra bestimmt. Be­
kanntlich ist die Lie-Algebra der sog. Strukturgruppe r{~) von a
gleich Ol(a).
Für eine ~ndl1ch dimensionale Jord~n-Algebra ~ sei ~(a) die Gruppe,
die für ein generisches Element x durch die blrationalen Abbildungen

t (x) = x+a (aea), Wx (Wer(a» und j(x) = _x- 1
. a .

erzeugt wird. Man erhält hierfür folg~nde Ergebnisse:
(a) --(~) ist eine algebraische Gruppe mit Lie-Alg~bra ~(~).

(b) Die Elemente von __.(a) können durch eine Differentialgleichung
charakterisiert werden•.

(c) Jedes Element f von --(~) schreibt sich als

f = W-taOjQtbOjotc mit W e real und a,b,c E U.

(d) Es gibt eine treue Darstellung X : ::(~) ~'Aut n{~).

Die Frage nach der Eindeutigkeit einer Darstellung (e) führt auf

eine neue Aquivalenzrelation in Jordan-Algebren•

MARTINn~E, W.S.: Rings w1th Involution and Polynomial Identltles-----------------------------------------------
Arecent result cf Herstein 1s generallzed as folIows: Let a be an
algebra with involution containing no nonzero n11potent ideals,
whose Jordan ring cf symmetrie· elements satisf1es a polynomial

1dentity of degree n. Then ~ sat1sfies a standard ident1ty cf degree
at most 4n.

McCRIMMON, K.: ~~~_~!~~_~~~_~~~_~~!!~~_~!~_~~~~~~:~!S~~~~~

What are the Jordan algebras? Ove.r fields cf characteristlc =1= 2 the

basic examples are the algebras (1) ~+ far a asso~iat1ve, (2) ~(~,*)

far a associative with involution, (3) the Jordan. algebra d(Q) of a
quadratic form Q, a~d (4) the except10nal algebra ~(~3) ror ~ the
Cayley algebra. What should a Jordan algebra be? Two reasonable
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requirements for any axiomatization cf the concept of a Jordan ring

or algebra over an arbitrary f1eld are (1) it should lnclude the

above four types cf algebras, and (li) 1t should not lnclude much

more - any simple algebra (in a su1table sense) should be
essentially one of the above types.

The usual definition in terms cf a commutative multlplication xy

satisfying the Jordan identity (x2y)x = x2 (yx) 1s unsu1table 1n
characteristic 2 since it includes the "wrang" algebras (nodal ones)
and excludes the "r ight lf ones (the above four types). Recent 1n­

ves~1gations suggest we define a unital Jordan algebra over an
arbitrary scalar ring ~ es a tr1ple J = (X,U~l) such that X 1s a
~-module, x - Ux is a quadratic mapplng of X into Hom(X,X)# and

, € X where for all x,y € X (JAO) U, = I, (JA') UU(x) = U U U ~2 . Y x y x
(JA2) (xxy) = x oy. The above four types cf algebra all carry a

natural structure in this sense. The usual results. concerning
special algebras, inverses, isotopes, structure groups, and

structure algebras carry over to this general setting. If ~ € ~
. .

there 1s a natural 1-1 correspondence between unital Jordan algebras

in this sense and in the classical sense. Thus for character1stic

+2 (where the classical theory 18 perfectly satisfactory) th1s
definition lnvolves nothing new, wh11e in character1st1c 2 (where
the classical theory 1s unsa.t,1sfactory) we obtain a theory more in

conform1ty with the other characterist1cs.

MEYBERG, K.: Die Derivationen von FreudenthaIsehen Tripelsystemen
-----------------------------------------------~----

Ein Vekt~rraum X endlicher Dimension über dem Körper K heißt ein
Freudenthalsches Tripelsystem (FT-System)~ werin auf % eine nicht

ausgeartete schiefsymmetrische B111nearform ( , ) und eine triline­
are innere Komposition (x,y,z) ~ (xyz) definiert sind mit den
folgenden Eigenschaften: (xyz) und (x,{yzu]) sind symmetrisch in

allen Argumenten, (x,{xxxJ) ~ 0 und

{{xxx}xy} = (y,x)(xxx] + (YI{~J)x •

Eine lineare Abbildung D von X in sich heißt eine Derivation von ~,

wenn· D{xyz) = (xy{Dz)] + (x(Dy)z) + {(Dx)yz) für alle x,y,z e % gilt.

In FT-Systernen sind die Transformationen- D(xly), definiert durch
D(x,y)z = (xyz) - (z,y)x - (z,x)y Derivationen. Es wird gezeigt, daß
unter einigen weiteren Voraussetzungen jede Derivation von ~ sich
als Summe von solchen D(x,y) schreiben läßt und daß die Lie-Algebra
aller Derivationen einfach ist. Im Falle Char K = 0 (oder> dirn ~)
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.:

wird die Dimension dieser Lie-Algebra berechnet und damit gezeigt j

daß in einem der vorkommenden Fälle diese Lie-Algebra einfach und
vom Typ E7 ist.

OSBORN, J GM.: Some remarlcs on j_nfinite-dimensional Jordan Algebras
~~~-~-~~~.~--~~~-~~~~~~~-~~-~~~~-~~~~~~-~~~~~-~~--~--

Results discussed include the following: Theorem 1: Let ~ be a

Jordan ring with 1 cf characteTistic +2 in which eve~ element 1s
either invertible or nilpotenta Then the set cf nilpotent elements

of a forms an ideal. Theorem 2~ Let ~ be an associatlve ring wlth 1

of characteristic ~ 2$ and let -U have an involution such that every
symmetrie element is either nilpotent or invertible. Then a 1s an

extension of an involution simple ring by a nil ideal. ·Theorem 3:
Let U be a simple associa-tivc algebra finite-dimensional over a

field ~ of characteristic ~ 2, and let 1 be a Jordan subalgebra of ~

whose elements generate ~ under the associative product. Then either

(i) "6 = m+, . (ii) 1- = .t}(U,:1:·) \.J1 th some involution *, or (iii) d- 1s

simple of degree 2 and a = 8,(4). Theorem 4 (Morgan): Let a be a
Jordan algebra cf characteristic +2 with DCC on quadrat1c ideals.

Then ~ contains a unique maximal ideal ~ without 1dempotents, and
a/~ has no absolute zero divisors and has identity element.

RESNI~OFF, H.L.: ~~!~~~_~~~~E~~E_~~~_~~~~~~EP~!~_!~~~~

Let a be a compact real Jordan algebra with reduced trace a and

• uni t c. Denote the gradient Vi! th re spect to a by \I , and the

structure algebra cf a by G(ff)e If k 18 a non-negative integer, de­

fine D2k+1 = 0" ([ P(y ) P(\7 ) ] l~y , \7) and D2k+2 ==

= o([P{y)~(~)]kp{y)~~), where (P(y)\7)f is understood as

2y{\7'yf) ~ 1(y2Vf + \l y2f ) for scalar functions f.
2

Theorem: Vi : D. is a G(~)-invariant linear differential operator•
.J.

( Di I , < i ~ rank ~ J generate the ring R of G(~)-ln-

variant linear differential operators.

Theorem: D2 = a(p{y}\7; \7) is the Laplace-Beltram1 operator of exp~

relative to the natural metric a(p-'{y)dy,dY}.

Let c = e, + oeo + 8 r be a decomposition cf c into primitive ortho-
. }~

gonal idempotents and put ck =/~ e i • If x E ~, denote the ~1{ck)
1.=-= 1
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These e:tgeIlflj~nctions C·3,ll ce

cf the form

used to construct genera11zed Mell~~

cert~in discrete unimodular groups rn )

r(y)c",(s) lyl t dy , where.
v !ylq

is ar-invariant eigenfunct10n cf R, andncy(s) = 7-': "r-, IWyl~Sk
. ,alE! n k

q = dirn ~!/I'a,nlc gro For the we).l l~nolm eJcamples cf modular groups, the

operator ~ can be used to associate Dlrichlet series with auto­
morphic forms~ generalizing ths method of Hecke.

SAGT.JE.J A,f~o ~ JiQ:rlogeneous spaces, holonomy a.,nd non-associat1ve
....... ~ ..-c::. i.,J ............ _ ~~ :;.a •..:t •.• ~'t I.'" ~ ............... .- .........~ __ ...... ~ ....... _ ~ _ ... ~ _. __ ...... _ ... __ -.~ __

K. I'Tomi.zu es.lcablish8d. a corl~(~spcin-dence between invariant connections

on a redu.cti\'l'e llcjmogenE~ous spa..ce G/H = I\1 oolnd non-assoc1ative algebras

defined on the tang::mt space Mp (p -- H E M) with H acting as an
autornorphism group of the alßebrac Thus algebrically if g (resp. h)
is th,e L~_e algebra of G (l~espo }I), there 18 a subspace m cf g with

. g = E! +'~ (cl:ircct swn) ar::.d L,!E. .!:J C .~~ Furthermore for each invariant

connection on aiR theyc is abilinear multiplication a(x,y) on m

with Ltdm h del-aivaticns of a~ Ifhe canonics"l c0l!nection of the first

k · d --- 'H • '... t , • • t 1 t..~n' on GI 13 Vl11el1 i p ·pa,ra.nle-cor SUDgl~OUpS l.n G proJec n 0 geo-

desics in G/H; tl1.is conditlon is given by a(x,y) = ~[XY] = projection
of [~{]g j.l'1tO ..~ fOI' X" Y E ~'l r,et G/1i have the connection of the first

kind, then there j-8 a correspondence between holonomy irreduc1ble
nonsyrnmetyic spö.,ce s G,/1-1 arlcl fl:'Lrilple c:.lgebras ~ wi th roul tiplication

1.7 == r i~.~,Cl () ):n cast.: G/II is p2cudo-Riemannian ö.,nd irreducible, the.. -.;:m
Lie aJ_gebrc;, cf t11e holonern:):" gJ:~ot,:p 18 generated by the rnaps

l(v) ft m ~ m" 'V.. --. X~l ~nd .::.~ '8 '="'e~i-~4mnle T~e alcrebrf""ll When the.i'_ 0":- _: 0 .'. - C~4 -L u ',J 0 ... _... - ,;:;j~- t-t'-- ~- t:> 0,.

general c'om'1ect~ion multipl:Lca1~ion C~(X,Y) is considered, the lrredu-

cibility of GirI yi.eId.s (!e:., CL) i3 a s:tI'lple algebra but the holonomy

algebra in only contained in the Lie algebra generated by the rnaps
a(X))' = c(X,Y) a.nd ~,(){)y = a(Y-,}:)~ 'li11e genel~al connection {given .. by
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a(X,Y» can be compared with the connection cf the first kind by a

1-1 correspondence to invertible elements in a Jordan algebra and

1rreducibility cf G/H studied by this Jordan algebra.

SCHAFER, RoD.~ e~~~~~!~~~!~~~~~~

In 1948 Ae A~ Albert defined a standard algebra ~ by the identitles

(x,y,z) + (z,x,y) - (x·,z,y) = 0 and (x,YiW-z) + (w,y,xz) + (z .. y,wx)
= O. Standard algebras include all assoc1ative algebras and commuta­
tive Jordan algebras. The radical ~ cf any finite-dimensional
standard algebra & 1s its maximal n11potent ideal. It 18 known that
any sernisimple standard algebra 1s a direct sum' cf simple ideals,
and that any simple standa,":.·d algebra 18 either assoc1at1ve or a

commutative·Jordan algebra.

In this paper we study PeirGe decompos1tions and derivatlons of
standard algebras. We prove the Wedderburn princ1pal theorem for
standard algebras cf characteristic ~ 2: If a/~ 18 separable, then
a = m+ mwhere ~ 18 a subalgebra of a, ~ ~ ~/~. For standard
algebras of cha~acteristic 0 we prove analogues cf the first

Whitehead lemma and the Malcev-Har1sh-Chandra theorem, and we de­

termine when the derivation algebra cf ~ is semis1mple.

SCHWEIGER, F.: ~!~~!~~~~~~~~_~!~~~~~~~~!~~!!~E_~!~~~!~~

Eilenberg (Ann. Soc •.Polon. Math. 21) untersuchte Erwe1terungen -

o ~ c ~ B ~ A ~ 0 nichtassoziativer Algebren der Klasse C(S), die·
2 ..

die Bedingung C = 0 erfüllteno Die Aquivalenzklassen bilden einen

Vektorraum H2 (A,C). Es werden nun allgemeine Typen untersucht, wo­
bei lediglich verlangt wird, daß der Annullator N von C in Bein

Ideal bleibt~ Es s.tell t sich heraus J daß ähnliche Erweiterungen

durch H2 (A,N) beschrieben werden, wie dies Hochschild fU~ assoziati­
ve Algebren gezeigt hat.

SPRINGER 3 TcA.: ~9E~~~_~!~~~~~~_~~~_~!~~~~~!~_~!~~E!

The purpose cf this tallc 1s to i.ndic~te how one can obta1n the

classification of simple Jordan algebras fram the Kl111ng-Cartan­
Chevalley classification cf simple algebraic groups and their re­
presentations~ Let U be a Jordan algebra wlth 1dent1ty e over a

field k cf characteristic not 2. For simp11city of the exposition
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k is assumed to be·algebra1cally closed. Let G be the structure group
cf~, i.e. the group of invertible linear transformations T of a,
such that there exists an invertible Tl with (Tx)-1 ='Tt(x- 1). G 1s

an algebraic groupG Here are same steps cf the a~gument:

(a) Ir ~ 1s simple, G acts irreducibly in ~, from whlch one concludes

that the identity component Go of G 1s the product of a sem1-s1mple.
group Hand the group of scalar multiplications.

(b) If a is simple, then H is either quasi-simple or isogeneous to
the product cf 2 simple groups •

.ce) Let U be simple, let H be a simple-algebraic group. Us1ng a

primitive idernpotent of U, one constructs a l-d1menslonal subtorus S

cf H such that in the representation of S in ~ at most 3 d1st1nct
e characters occur~ wh1ch can be ordered such that the highest has

multipllci~y 1. These simple H can be classified~

One has a similar situation in the case that H 1s not simple.

ST~RMER, E.: ~~!~~~-~!~~~!~~_~f_2~!f:~~J~!~~_~E~!~~~!~

The main results obtained so far on weakly closed Jordan algebras of
bounded self-adjoj~nt operators on complex Hilbert spaces ­

JW-algebras - will be discussed. In particular, all lrreduc1~le

JW-algebras will be character1zed, the result being exactly what
should be expected frbm the finite dimensional case.

TAFT, E.Js: ~~~9~~!P~!~~~-~~~_~~E!Y~~!2~~_~!_~~~~~~_~!ß~~!~~_~~~

·~9~:~~~92~~~!~~_~!g~~~~~

1) An exarnple of a finite group G cf automorphisms cf a Jordan

algebra ~ cf characteristic 0 which respects all Wedderburn de­

compositions cf a, but no two Wedderburn factors are isomorphie
via an automorphism of a express1ble in terms of flxed points cf G.

2) A proof of the vfuitehead first lemma and the Malcev theorem for

Jordan algebras cf characteristic 0, using a construction of M.
Koecher and the analogous results far L1e algebras.

3) An example cf a commutative Jordan algebra wlthout unit element,
which is admissible, but wh1ch has a homomorph1c image whlch 1s
not admissible.

4) Let U be an associative or Lie algebra of characteristic O~ ~the

radical', :t a completely reducible Lie algebra of der1vatlons of ~.

Then 2I = ~ ~.- ~, m~ U/~, ~~ ~ ~J and any two such Ja are
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isomorphie via exp(Ad x), x an ~-constant in .~. A s1ml1ar result
holds for ·associative algebras of characterist1c p, provided

a<,;f, c ~o

THEDY, A.: Mutationen und polarisierte Fundamentalformel
--------------~--------------------------~---

Let ~ be a finite dimensional algebra over a fleld of char +2 wlth

product ab. Denote (a,b~c)~ = (ab)c - a(bc) and Z(a,b,c): =

= (a,b,c) + (b,c,a) + (c,a,b). Give the vector space a a new multl­
plication iy by choosing f € ~ fixed and definlng u~f v: =
= u(fv) - (v,u,f). The resulting algebra af 18 called the (right)
mutation of ~ with respect to f. Define the linear transformation

p(u,v) : a ~ ~ by P(u,v)f: = u~f v and put p(u): = p(u,u). The
algebras satisfying the rundamental formula p{x)p(u,v)p(x) =
= p(p(x)u,p(x)v) and having a unit element are non-commutative
Jordan algebras satisfying Z(a,b,c) = o. Their mutations have the
known properties cf mutations cf Jordan algebras. By Z(a,b,c) = 0
the alternative algebras cf char +3 are ruled out. Nevertheless
mutations cf alternative algebras are non-cornmutatlve Jordan
algebras having nice properties without being necessarl1y alter~

native 0

TITS, J.: ~~~~E~!~~~!_~!~p!~_~~:~~~_~!~~~!~~

(I) Denote by k'a field cf characteristlc not 2, by a a central
simple algebra cf degree" 3 over k, by n : U ~ ~ and tr : ~ ~ U the
reduced ·norm and reduced traee, and by * : ~ x ~ ~ a the symmetrie
bilinear product defined by (x*x)x = n(x). For x E ~ set
x = ~«trx)l - x). Let c E k* = k - {Oj. In the space aO + ~, + tl2 ,

sum cf three copies cf U, define a product by the following table
(with obvious notational conventions):

11 Xc Y, z2

t

Xi J._ ( V'~ t .J..X t X ' (Xt y), (zxt )2
0 2": l Jo

.
~Y, (~,.: ) 1 c (y*yt )2 (y' z)

0

I ~ ,
zr I (z !x)2 (yz r )0 c(z*zt),2
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(lI) Denote by 1 a quadratic extension cf k~ by 8 a central simple

algebra cf degree 3 over 1, and by a : ~ ~ ~ an ~nvolution of the
second kind such that k = (x € 1 I XO = x). Set
~sym = (x € ~ I XO = x)~ Let b € ~sym and c € 1* = 1 - (0) be such

that n(b) = cOc~ In the space ~sym + ~*' sum of mSym and a copy m.
cf m, define a product by the following table:

Xl

y'

x y

Theorem 1. The 27-dimensional algebras descr1bed under (I) and (lI)
are exceptional simple Jordan algebras over k •. Every such algebra

1s obtained by at least on~ cf the two constructions.

Theorem 2. The algebra (r) 18 sp11t lf C E n{a) and division other­
wise. The -algebra (11) 18 reduced 1f c e n(m) and division other­
wise.

Theorem 3. There exists an algebra cf type (lI) wh1ch does not split

on any cyclic extension of degree 2 or 3 cf k. (Notice that such
an algebra 1s necessarily division and not cf type (1».

(For more details, see N. Jacobson, Jordan Algebras, a forthcom1ng

book) •

TSAI, C.: Prime Radical in Jordan Rings-- -. _............ ~.-..-, ....._..... .., ---- ~ -.,-.- ... -.-. ~-- ----
Similar results about Brown-McCoy type radical can be obtained in

Jordan rings by defining an ideal I in J to be a prime ideal 1f for

any ideals A and B in J such that A U B C I then A ~ I or B C I.
If A is an ideal in J, the radical cf A 18 the 1ntersection of all

prime (seml-prime) ideals in J conta1n1ng A. The radical J(R) cf J

1s defined to be the radical cf the zero ideal of J. It can be

proved that J(R/J(R) = o~

R(J) = 0 iff J 18 the subdirect sum cf prime rings and 1f d.c.c.
ho1ds for prime ideals in J, then R(J) = 0 1ff J = J, (9 ••• Q) J k
where J. a~e prime ringse

~

For any J, R(J) is a nilideal in J conta1nlng all n11potent ideals
in J. If J is finite dimensional over 1ts center~ R(J) is the usual

radlcal in a finite dimensional Jordan algebra.
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.,

, '~

~ VELDKAMP, F.D.: On the plane geometry over sp11t octaves----------------------------------------
Let « be a split octave algebra over a fleld K, ~ the Jordan algebra
cf 3x3 Herm1tian matrlces wlth entrles in a. A kind of plane can be
constructed whose points and I1nes are the primitive ldempotents and
the x w1th x2 = 0 (up to scalars 1n K) 1n U. Two l1nes may have more
than one point cf intersect1on, and dually.
A certaln subgroup cf the group cf colllneatlons 1s a split group of
type E6• A simple geometr~c proof cf the simpllcity of thls group
can be g1"V-en.

The un1tary groups relative to the nonlinear polar~tles are the forms
of E6 which are split by a quadratic extension of ~. :1hus, in case cf
a finite fieild ~ allforms of E6 are found in this waY;,.e

WEINERT, H.J.: ~~!_~!~~~~!~~6_!2~_~!~6~~_!~_Q~~~~!~~~_~!~_~!~~~!~~~~~

Es sei R = (a,b, ••• J ein nicht notwendig. assoziativer Ring und
r = (a,ß, ••• ) der Ring der ganzen Zahl~n. Bekanntlich erhält man zu
Reinen Oberring R* mit Einselement, indern man in der direkten Modul­
summe R* = r e R = (~ + r) eine Multiplikation gemäß (~+r)(6+s) =
= yö + 1's + 6r + rs einführt. Für die meisten Ringe R gi'bt es jedoch

weitere und für Untersuchungen Uber R oft geeignetere Oberr1nge S mit
Einselement e l wobei wir natUrlieh nur solche zu be~rachten brauchen,
die von R und e erzeugt werden. Wie 1m assoz1a,t~ v~,n ,Falle (vgl., H. J.

Weinert, Acta Sei. Hung., Szeged, 22 (1961)) erhält man alle diese
Ringe gerade als die (als Oberr1nge von R aufgefaßt~n) Restklassen-

_ ringe S = R*/ Q * nach allen Idealen Q * ml t Q* n R = (0). Diese Ideale
sind gerade die Hauptideale a* = (a - a), wobei a e~n ~Element von
Rist, d.h. ar = ra = ar fü~ alle r E R erfUllt (ausgenommen den Fall
Q = 0, a f 0). Insbesondere nennen wir einen solchen Elnselementober­
ring S von R streng, wenn dabei a* so groß wie möglich gewählt wird.
In Verallgemeinerung eines Satzes von J. Szendre1 (Acta Sei. Math.,
Szeged, 13 (1949/50») gilt: Zu jedem alternativen Ring ohne Nulltei­
ler existiert genau ein Einselementoberring S von R, der ebenfalls
nullteilerfrel 1st, nämlich der ~ann eindeutig bestimmte strenge
Einsel~mentoberring. Für flexible Ringe R gilt dieser Satz nur mit
"höchstens ein", wobei der strenge Einselementoberr1ng S von R ent­
weder nullte11erfrei ist oder spezielle a-Elemente (ab = ba = ab für
gewisse, aber nicht für alle b € R) enthält, die dann gemäß
(ae-a)b = b(ae-a) = 0 sämtliche Nullteiler von S liefern.

11. Koecher, lllünchen
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