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Die international zusammengesetzte Tagung "A.lgebraische Gruppen"

wurde von T.A. Springer (Utrecht) und J. Tits (Paris) geleitet.

Die Vorträge konzentrierten sich um die folgenden Schwerpunkte:

Studium der Darstellungen halbeinfacher algebraischer Gruppen

über "Körpern positiver Charakteristik: Weyl-Moduln, Be-

stimmung der Kompositionsfaktoren, Berechnung von ~ultipli-

zitäten, kohomologisohe Methoden, Zusamm~Dhänge mit der

Invariantentheorie

Operationen reduktiver Gruppen auf Varietäten: Konjugations-

klassen in reduktiv~n algebraischen Gruppen, Singularitäten

in Abschlüssen von Konjugationsklassen

Arithmetik algebraischer Gruppen: Kohomologie arithmetisch

definierter Gruppen, Beziehungen zur Theorie der automorphen

Formen

Darstellungen von Weylgruppen: Lusztig's Vermutung, Zu-

sammenhAnge mit der Theorie der 'Singularitäten .

Weitere Vorträge beschäftigten sich mit Anwendungen der

Theorie der Gebäude, eindimensionalen Gruppenschemata, der

Geometrie von Schubertvarietäten sowie kommutierenden varle-

täten in halbeinfachen algebraischen Gruppen.

Die vorgestellten neuesten Ergebnisse ersehe man aus den

Vortragsauszügen.
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Vortragsauszüge

C. Procesi:.Normality of closures of conjugacy classes

Let X e Mn(~) be a nilpotent matrix and Cx'its conjugacy class.

Theorem:

laritles.

The closure is normal, Cohen-Macaulay with rational singu-

The main point is to prove normali ty. Let V 0

of dimension dim V. "= dim ImX
i

and consider the subvar iety Z of
1.

Ban (V0' V1) x Hom(V l'V0) x Han (V 1 ,V 2) x Horn (V2 ,V1) x ••• defined by the equa tions

A B
o 0 B1At ' Al B1

A
o

V ~
o B

o

AS- 1 0

~ Vs~Vs+1
Bs - 1 0

o

It turns out tha t Z is a complete inte.rsection and smooth in ccdimension 1 ,

hence normal. Furthermore the map

is a quotient with respect to the natural action of GL(V
1

) x GL(V2) x

with image Cx ' which implies that Cx is normal too. The proofs are based. on
A

the classification of nilpotent pairs U;:::::! V with respect to GL(U) x GL(V) ,
B

in particular on a dimension formula relating the dimension of such a nilpatent

pair orbit with the dimensions of the conjugacy classes AB and BA.

The method applies also to the ether classical groups. In this case" Va

1s a vectorspace with a non degenerate symmetric or alternating form an1

«:n

V.
1.
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will be provided with a form of oppos1te 5ign than Vi-I . Now Z as a

subvariety of Hom(V
o

'V
1

) x Ban(Vl'V2 ) x .••. 1s defined by the equations

*00
o 0

~ain z is a canplete intersection ~ving the given conjugacy class Cx

as a quotient, but in general Z is not nonnal. Neverthel~ss this construction

. implies the following result:

Proposition: Cx is .normal if and orily if it 1s normal in its ccxiimension

2 classes.

'Ihe pr~b1em of codimension 2 singularities is· dea 1t wi th in the following

talk.

H. Kraft: Singularities in closures of conjugacy classes

The nilpotent conjugacy classes in sI
n

so
n

er (with respect to

SL
n On or Spn) are give~ by partitions of n, i. e. by Young diagrams

Tl • we denote by C
n

the corresporrling conjugacy c lass. Now for

have .the following result:

sI we
n

Proposition: Let Co~ Cn ani assume that the first r rows and the first

5 columns of n and 0 coincide. Denote by n' J 0' the diagrams obtained

by removing these rows arrl columns. Then the singular! ty of C
n

in· Ca i5

slOOothly equivalent to the singularity of ~ in Ca' •
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Corollary: If CaC Cn is of ccdimension 2 the siJ1,gular ity of Cn in

Ca is simple of type Aj .

For the other classical Lie algebras one has a result similar to the proposition

which restriets the sttrlyof ccdimension 2 . singularities to 5 cases. One

cas~ carresponds up to smooth equivalence to the closure of a non cennected

conjugacy class. Hence in this case which will be called exceptional in the

efOllowtnq (am can easily be read of the Younq diaqram) we have a non normal

closure. Hore precisely:

'Ibecrem:· Let C be a n11potent conjugacy class in so er
n

1s normal if and onlr if C is not exceptional; in this case the codimension 2

singular i lies of C are all simple of type A
j

er D. • Furthermore all
)

closuresof conjugacy classesare. seminorma-l. (S.eminormal means that every

homeomorphic regular map.X~C 1s an 1somorphism.)

The smalle9t'example9-of (connected) conjugacy classes wit~ non

normal clesures are C(3311).C sPe and C(44221) C 5° 13 -

J. E. Bumphreys: Werl Modules

This talk i9 a survey of results and open questions about Weyl

_modUles for a semisfmple. algebraic group over an algebraically

closed field of prime characteristic. To each dominant weight

correspond9 a Weyl mo~ule V(A), with formal character given by

weyl's formula. The following aspects will be discussed:

(1) charaeterization of V(~) by its universal property; (2) de-

termination of the composition faetors of V(~): strong linkage

and translation principles, generie patterns (due to Jantzen);

() submodule structure of V(A): filtrations, minimal submodulesi
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(4) ho~omorphisms and tensorproducts of Weyl modules. Connections

with Andersen's work on sheaf cohomology are emphasized.

L. Scott: On the structure of representations in characteristic p

Let G be a connected affine algebraic group over an algebraically

closed field of characteristic p, and let B be a Borel subgroup.

The structure (meaning at least some kind of filtration)of the

common representations one studies is not understood, even for

type A
2

. As a last resort one might thi"nk about actually building

same modules, perhaps using the following and related results:

Theorem(crs): A rational B - module V extends to a rational

G - module iff V extends to every minimal parabolic subgroup Q

containing B.

In the spirit of thinking of less drastic appro~ches, certain

non-reduced 9foups between Band Gare discussed (the group

schemes .BG
r

or PG
r

with.P a parabolic subgroup containing Band

G
r

the kernel of the r-th power of the Frobenius endomorphism)

and a tensorproduct-theorem is proved for thei~ irreducible

representations. Amethod is sketched for determining the

P - module filtrations arising in Kempf's proof of the vanishing

theorem, and it 1s suggested that perhaps the algebraic geometry

will not save us fram same work, such as taking a .detailed look

at strU"Lture theoretic questions.

w. Haboush: Representations of rings of differential operators

on semisimple groups

Let G be semisimple and simply- connected over an algebraically

closed field of characteristic p > o. Let P be the welght lattice

,
i

-I

I
I
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and let R be the root lattice. Let P (resp. R) denote the

p-adic completion of P (resp R). Let ·OG/k denote the invariant

differential operators on G and let ZG c D
G

/
k

denote its center.

Let o(v) denote the dual of trye kernel of v-th order Frobenius.

Let 't' be the character function of the Steinberg module (p-l ).j ,

g = ! I positive roots. I spoke about my attempts to determine

At.
the image of ZG in the locally constant functions from P to k

and especially about my proof of the following:

Theorem: The image of ZG in the functions on P is the set

of Winvariant functions where

t 6 E Au t z (P )I
p

ci (x) - w (x) e pR I W E. Wey 19roup 0 f G 1

and i acts on the func~ions by

w 0 f (~) f(w()- 1" j) -.~).

I described how to construct central operators by lifting

through Frobenius.

w. H. Hesselink: Desfngularizations of var1eties of nullforms

Let G be a reductive group acting on an affine variety V. Assume

that V is non-singular at a G - invariant base point~. We con-

sider the nullform scheme N(V) = lv E;; Vlf(v) = f(*) ,Vf 6.A(V)G ).

If v~ N(V), a procedure of Kempf and Rousseau qives us a class

~(v) of fractional powers of one-parameter subqroups~:GL(l)~G

with lim ~(t)v == *". This yields a stratification of N(V) 'in the
-t .... 0

following way. Put x""y if ,,(x) I\.(gy) for some 9 , G. The
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equivalence classes are called strata. N(V) is a finite disjoint union

of strata. The strata are G-invariant, locally closed and irreducible.

If Y is 'a stratum with closure Z we construct a vector bundle E over

a hamogeneous space G/P and a proper surjective morphism~: E »z

such that ~ induces a b1jection ,[,I: «t--,y----+y. If ch~r(k) 0, then 't"

is an 1somorphism, so that Y 1s a non-singular rational variety and that .

t": E---J Z is a des1ngularization. If V =s., the Lie algebra of G, then

the strata are the orbits and the desingularization was known.

D. N. Verma: A review of representation-theoretic problems arising fram

Old Invariant Theory

The 19th. century invariant theory (together with the theory of S- functions,

with which it then everlapped only partially) may~be regarded asaprecurser

of the representation theory of connected reduetive groups. From those times

we have inherited a basic working to~l of today's Lie-theorists, vize the

representation theory of SL2i however, we claim that the eld .literature

contains still lIuntranslated ll
• surprisingly"novel facts in the SL2-theory.

This is illustrated by our discussion of .. the transvectant solution"

(versus Wigner's 3 - j coefficients) for the strang Clebsch-Gordan problem,

and of the formal differential operators on the Verma module for' SL
2

dating

from 1895 in Elliott's work on "perpetuants".

It is remarked that while the Cayley - Sy~vester Functional Equation for

the "Poincare series fl describing the decomposition"of the symmetrie algebra

of an SL2-module, possesses an easy extension to arbitrary reductive group

(via Weyl's charaeter formula),"even the SL
2

functional equation for the

r~l dimensio~~l irreducible module remains unsolved except for small r.
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R. W. Richardson: Commuting varieties of semisimple Liealgebras and

algebraic groups

Let ~ be a semistmple Lie algebra over an algebraically Cl05ed field k

of characteristic zero. Let C (2,) = t(x,y} ~ 2."~ , [x,y) = o}. Let Cl (.2.)

be the set of all pairs (x, y) ~ 2. 'C 2. such that there exists a Cartan

subalgebra of 3. containing both x and y. Then Cl (~) ..15 dense in C (.2.); in

particular C(~) 1s irreducible. A similar result holds for simply

connected semisimple algebraic groups over k. ·Analogous results hold

for ~emi5imple real Lie algebras and ~lgebraic groups.

V. Lakshmibai: Geometry of G/p

Let G be a semisimple s1mply connected Chevalley group over a fleld k;

let R be the root system of G relative to a maximal tO~U5 T and W the

Weyl graupe Given a fundamental weight t.,), let P denote the associated

maximal parabolic subqroup of G. For W·6 W/Wp let X(w) denote the Schubert

subvariety of G/p associated to w. Call w to be of classical type if

I('-l, .4t)1 ~ 2, .... ~ R. Given t'", f tw/wp , call (t', f) to be an admissible pair,

if either 1: = 'f or there exists a chain Xtr.,) := X(~;) Xf11}:> .... ")X(ll"m) = x<r}

such that X(~l) 15 a cod~ 1 Schubert subvariet~ of X(~1_1) occuring wlth

multiplicity 2 in the hyperplane section of X(~i)~ 1 ~ 1 b m. We have the

fol.lowing

Theorem: There e~·ists a basls {p~''f1of B
O
(G/~, L) . ( ~ denotes the ample

generator of Pic(G/P) indexed by admissible pairs such "that:

(1) P1=-,'f 1s. a weight vecto! of welght
1 _

't(w)':'" 2( 't'"' (~) +

(il) for "w ~W/Wp P't"''f'X(W) 4: o 1f and only if w ~ 't" (i.e. X(w) L X('t1)

(111) {P-r'1

'

w ~ 'C'\ 1s abasis of HO(X(W) ,L)

,-"
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A monomial P*t...y.... - - -' -.... 2c,..'fT is said to be standard on X(w) if

w ~ 'r1 ~ ~~ ~ • . . ~ t r .

(iv) distinct standard monomials of degree r on X(w) form a basis

More generally, the above theorem extends to the case of G/Q and its

Schubert varieties, where Q is the intersection of maximal parabolic

subgroups of cl~ssical type.

H. H. Andersen: A G-equivariant proof of the vanishing theorem for

dominant 1ioe bundles on GIB

Let G be a connected algebraic group over ~ field k, and denote by B a

Borel subgroup. A 11ne bundle on GIB is called dominant if it allows a

non-trivial global section. Under a weak restrietion on the characteristic

of k we give a G-equivariant pro?f of the theorem (first proved in

complete generality by G. Kempf) which says that all higher cohomology

groups of dominant line bundles on GIB vanish. The basic ingredient in

our proof is the linkage principle for cohomological rep~esentations.

G. Harder: Arithmetic properties of~Eisenstein cohomology classes

For a congruence subgroup f"'" c PGL
2

(Z (i]) we discussed the restrietion map

Bl(r\X,~) .Bl{~(r\X),R), where X is the corresponding symmetrie

space and R~C 15 a eoefficient ring. We used the process of constructing

cohomology classes by start1ng from a class at the boundary and associating

to it an Eisenstein series which 18 obtained by a transeendental process.

The resulting Eisenstein classes still have same arithmetic properties

and we discussed some of these properties. Especially the relationship

to special values of L-series was discussed.
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J. Schwermer: Cohomology of SLn(Z) and Eisenstein series

Let r be a torsionfree congruenee subgroup of SLn/~' denote

by H.(~,E) the eohomology of ~ with values in a finite dimen-

sional irredueible rationa"l representation (~,E), computed

by the complex of r - invariant smooth E - valued ferms on

the associated symmetrie space X = SO(n)'SLn(R). In the talk

we discussed the general attempt to describe the cohomology

of r at infinity with the help of Langlands' ~heory of Eisen-

stein series. We computed the cohomology of the various faces

of the boundary ~(x/r) of the Borel - Serre compactification

x/r of x/~ and considered the natural restrietion

~--

r: H*(r,E)

to th~ cohomoLogy of the fac~5 of maximal ~odimension. We

associated to a class 'f E: Sllt( as,E) an Eisenstein series E ('f,A),

dependinq on a eomplex parameter A. Evaluated at ~ special

pointAo ' E(~,Ao) can be interpreted as a form on x/~.

By this method we abtain harmonie elosed forms on X/r by

taking analytic continuation of such Eisenstein series or

residues at a pole. This yields dirn im r ~ ~dim H~(~B,E)

resp. deseribea in part the strueture of im r.

The proof iRvolves representation-theoretieal methods. There

are also results in the case of a congruenee subgroup of

SLn/k, k a totally real algebraie number field.

J. Rohlfs: A Lefschetznumber for SL (Z)
n

Suppose that r is a torsionfree subgroup of finite index in

SL (z) stahle under the involution~: SLn n )SL
n

given by
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and the Lefschetznumber L(~,r) .r <.- 1") 1 t r t" i i s d e f i ne d .
1=()

Let d
1

, .... ,dk with k = t~l be the degrees of the basic invariant

nC'i-
11 *

Polynomials for SO(n). Define for meN c(m) = m 11 TI (l_p-di )
1=1 plm

Theorem: If r = rem) is the full congruenee subgroup mad m,

if n ~ 3, and if tS =' 0 if n is even and tS = 1 if n is odd,

then the following holds:

L ('1", {"(m»
k

TI 1(1
1=1

- d.)
~

Bere S denotes the Riemannian zeta-funetion.

R.Botta: On a conjecture of Lusztig

For the var ie~y (BA of all Bore 1 subgroups ...C?f a' connee.ted re­

ductive algebraic group whose Lie subalgebras eontain a fixed

nilpotent A, Springer constructed a repres~ntation of the Weyl

group on the cohomology space H-(6
A

). The top deg~ee homology

~2n (<aA) (0 = dim (8A) has a, basis consistiog of the fundamental

cye.les _cor~~sponding to irredueible c~mponents. Lusztfg has con-

jectured a ßertain explic~t form of ~atr+x.. realization of this

Springer representation under this b~is. The precise statement

of this form and several po~n~s.to~ards ap~pof of this con~

jecture are givep.in th~ lecture.

T. Shoji: On the Springer representations of Weyl groups

Let Gb~.connected reduetive algebraie group defi~ed over a finite

field, A a nilpoten~ element of its Lie algebra. Springer defined

representations of the Weyl group W of G in the 1 - adie cohomo-

logy of the variety of Borel subgroups whose Lie algebra eontains A.
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Let CG(A) b~ the quotient of the centralizer of A in G by its

identlty component. Then CG(A)X W acts on it.and Springer showed

tbat all the irreducible representations of Ware parametrized

as 1sotypic subspaces of CG(A) 1n the top cohomoloqy for each A.

Ve nov"consider about the identification" of these representa-'

tions. In the case of G ='GL
n

, it is nothing but the highest

~ term of the Green polynomials of GL
n

, and is well known. In

tbis talk, ve deal with the ca se of classical groups and

Chevalley groups of type F
4

• The proof i5 done by ioduction on

the rank of W, considering the restrietion to some Weyl subgroup

of a parabolic subgroup ..

P. ~lodowy: Monodromy representations of Weyl groups

Let 9 be a se~f simple compiex Lie algebra, G it5 adjoint group,

T a maximal torus, W the corresponding Weyl group,6 the set of

all Borel subgro~ps of G. If x 15 a nllpoten~ element of 9 we

de~ote bYl&x the set {seS' x 6Li-e sl. Let,C(x) be the com­

ponent group ZG(X)/ZG(X)O of the centralizer of x. Springer'

deflned representations of C(x)~'W on the cohomology a*(ß
x

)

e of 'x (with coefficients in tll-.

In our talk ve will. give. a different construction f6r actions

of C (x) J( W on B-- (tax'~) which 1s inspi.red by the construction of

---'

monodromy representations in singulaiity theory

Mi1nor, Pham, .... )

Brieskorn,

Ve will show that both constructions yield the same resuit for

G S Ln an d f 0 r imp 0 r t an t ca ses in t h e 0 t ~.~ r t y p.e:! .
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As an application we give an interpretation of a conjecture of

Lusztig by means of an analogue of the Picard-Lefschetz -

formula, relating the Weyl group actions to certain inter-

section numbers.

J. C. Jantzen: Darstellungen halbeinfacher Gruppen und ihrer

Frobenius -Kerne

Es seien G eine halbeinfache, einfach zusammenhängende alge-

braische Gruppe über eine~ algebraisch abgeschlossenen Körper

der Charaker i stik p:> 0 und G
n

der· n - te Frobenius - Kern von G.

Bekanntlich sind die einfachen G -Moduln auch G-Moduln; zumin­
n

dest für p ~ 2h-2 wo h = Coxeter-Zahl von G' trifft dies auch

au~d4e pro1ektiv~n ( = injektiven) Go-ModuLn zu {Ballard).

Genauer gilt (immer für p ~ 2h-2): Man nehme die Kategorie

~(n) der (endlich-dimensionalen) G-Moduln M, so daß für alle

Gewichte ~ von M (relativ eines maximalen Torus von G) und alle

Wurzeln, gilt: ,( f4.a..y ) ,<.. 2pn (h-l). Ist Q nun ein G-Modul, der

als Gn-Modul injektive Bulle eines einfachen Moduls M ist, so

gehört Q zu ~n) und ist darin die injektive (und projektive)

Bülle von M. Weiter kann man zeigen, daß Q eine Filtration durch

Weyl-Moduln zuläßt, wobei ein Weyl-Modul V so oft vorkommt, wie

Mals G-Kompositionsfaktor in V. Ähnliche Filtrationen findet

man in Moduln der Gestalt v(Frn)~ Q mit einem W~yl-Modul V und

Q wie eben. Andererseits findet man für Weyl-Moduln, zumindest

mit "sehr regulärem" höchstem Gewicht, eine Fil~ration durch

Moduln der Form v(Fr
n

)& M mit Weyl-Moduln V und auch für G
n
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einfachen G-Moduln M. Diese Filtration spiegelt GnT - Komposi­

tionsketten von nBaby-Verma-Moduln u
wi~der·und kann benutzt

werden, um Bilder s~eziel·ler Homomorphismen zwischen Weyl - Mo-

duln zu berechnen.

Parshall: Cohomology of algebraic groups

discussed the rational cohomology groups B*(G,V) when V is

a rational module for a semisimple group G split over GF(p).

Two themes were treated: The first (developed in the ·Cline -'

Parshall - Scott - van der Kallen Paper Inv. Math. 39) deals

with the relationship between the rational cohomology and the

Eilenberg-MacLane cohomology of the finite groups ~(q). The

second concerns the relationship b~tween the groups SA(G,V)

and the cohomology of the infinitesimal subgroups, results of

Cline - Parshall - Scott. ~inally, we discussed the PIM's of

the infinitesimal subgroups and ended with a quick proof that.

the G-injectives are direct limits of these.

J. Soto Andrade: Shintani transforms and the character theory

Let G be a connected linear algebraic group defined over k

and F its Frobenius endomorphism. The map Sh 1s d~fined on

IF
q

For central functions ~ on G(k) we put Sh(f)

conjugacy classes of G(k) as follows: For each class C we choose

a r~presentative of the form h-1F(h), with h &. G(k)· (Lang's

theorem) and we put Sh{C) = conjugacy class of FCh)h- 1 in G(k).

-1
10Sh . If G
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has connected centralizer, then Sh(C) C. In particular

Sh = Id for GI .
n

For G = SL
n

, call singular those ~rredueible charaeters of

SL
n

(k) which are not restr ietions of irreduc"ible characters

of GLn(k). Then Sh fixes every non-singular character qf SLn(k)

and for pr ime n, n I q-l, the singular eharacters can be na-

t.urally parametrized as X. x (x 6 lJ" , W E t.. ), where Vw n . I n n

Pn = character group of r n 7 1.t E; k
1t

" t
n =. 1 1, so tha t for the

eorresponding Mellin tranSformsx~ = L ~(X)l..~ (,,\f.~n,WI:;n)
" 1\ "l ,..,.·X 6))"

oile has. Sh (h..~) = 1 w~ , wi th ., = ,,\OV where V is the canoniea 1

transfer isg~orphism from ~ to V •
n n

N. Spaltenstein: Induction for unipotent classes

Let G be a conneeted reductive algebraic group defined over an

algebraically closed field. Le~rX~ be·the set of unipotent

classes of G. Let P"be a parabolic subgroup of G and let L be

a Levi factor of P. Induction: xL ...xG "associates to C 6; xL

the.unique Cl e xG containing a dense open 'subset of CUp. One

can define also in xG a subset ~ with a decreasing involution.

Let s be a semisimple element of G· (the dual group of G), and

G
X , we"Using the order structure of xM

,le t M = ( Z G fr ( S ) 0 )..

can define a map X'M._---...... XG·.WhiCh behaves like induction and

U
M

." ....,M
l.mage(X )

"K. Pommerening: The nilpotent classes in good characteristic

Let G be a semisimple algebralc group over an algebraically

closed field k. Let 2.. be the Lie algebra of·~G. Let· the
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characteristic of k be good for G.

Classification theorem: There is a canonical bijective

correspondenttbetween the set of nilpotent Ad(G)-orbits in

g" and the set of 'conjugacy classes of pairs (8,Q) where B is

a Levi-type subgroup of G and Q is a distinguished parabolic

subg~oup of B.

eIn o.ther words:.•.I can remove the restriction'of the charac':'..

teristlc' in the Bala-Carter classification. Th~ main step i5

the proof of the following property:

(U) Let ~ be graded by a one-parameter subgroup A: Gm----......)G,-

(J:) g"i where.2.i = Lx 6.2.' A(e). x
i. ~

Let G
o

(i + 0). Then Gox 19 finite.·-

G.I. Lehrer: .Generalized Hecke' rings

The Barlsh-Cha~dra prl~c~ple for a reductive group G'over a

finite fleld k shows that in order to study the complex repre-

sentations of G(k), one needs to (1) co~struct discrete series

representations (11) decompose r:~presentaJ1on~.9f._..th.~~.:. fo·rm .

G(k) .
Indp(k)If', where D i8 discrete serl.es on a k-Levl subgr'oup M(k)

·~Of ~he parabollc subgroup PIk). Bere we are concerned wlth (11).

Theorem. (Howlett-Lehrer)

sentation Ö of M

vhere W(O'> .1.8 the ramiflcation group of D «( W(k», and fA 15 a

2-cocycle of W(D).

Th~ c~cYCle.~arlses when one ex~en~~ 0 to a projective repre-

(M{k) ,n(w') I.-w 6W(D» • Using Ö, one quickly

finds a ~-linear basis of E. To determine its multip11cation
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table, one studies the structure.of W(D), and fiods that W(D}

is asemidireet product WCD) = R(D);C(D), w~ere RCD) is a (large)

normal reflection subgrouPi the relations then become (for w ~W(D) ,

t ~ C(D), v a fundamental reflection in R(D) ):

B(w) B(t) r<w,t) B(wt)tB(wv) if a eondition on positive roots holds
B(w) B(v)

P B(wv) t (pv -1) B(w) otherwise
v

Similar relations hold for left multiplicatio~s. Bere Pv is a

12 - integral power of p = char(k) related to a certain induced

representation.

The cocycle ~is trivial on R(D) and so is really a ~oeycle of

C(D). It is trivial when 0 is p - regular (in Gel.fand-Graev).

Known results on generic degreesshould mak'ea ·complete para-

metr~zation of representations (with dimensions and same character

values.) qui te feasible now, except for type E8.~

B. Weisfeiler: One - dimensional group schemes

Two theorems were stated and the proof of the first one was

indicated:
(

1. If Ais an inteqrally closed domain and G 18 a smooth

connectedgroup scheme over A whose generie fiber 1s a rational

curve t~en. there exc1sts an alg~bra B/A which is a projective

rank 2 A-module such that G ~ (RB/AGm)/Gm•

2. I f A is ·a damain, B = A + Ah, h
2 ~= bh, b E. A, b =t 0, and

G = .(RB/AG~)/Gm then Ext(G,l"i
a

) A(b-1)/A if A 2' and

A [F 11 A(F) b P-
1

if AalF Bere A[F) is the ring of polynomials
p

in Frobenius.

The proof of 1. uses Neron Blow up.
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where x (.... )" = o. Then let I (G)
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G. Rousseau: Vector buildings

Let G be a reductive group, then the rational vectorial building

n \1 n -1
i s I ( G ) = Y ( G) x \N"" / AJ wh e r e (A, n) 'V ().. I n') i f f). = !' f\ • r f 0 r

a 1 in the parabolic subgroup defined by the one-parameter

subgroup ~'. The apartments of this building are euclidean vector

spaces. Its properties are used to prove that an unstable vector

in a representation of G determipes a class of one-parameter

subgroups of G (namely a point of l(G)·). Hence, using Galois -

descent, the Hilbert - Mumford criterion of instability is true

on aperfeet field. Galois - descent and buildings may also be

used to give geometrie proofs of the main results of Borel - Tits,

on the structure 'of reductive groups, for example the conjugacy

o~ the maximal K-split tor~.

P. Gerardin: Completions of bui Idings and compactifications o,f

symmetrie spaces

1) Let G be a reductive connected ·group over a field k. Let

Par G be its set of parabolic subgroups defined over k; let

Dyn G the set of vertices of the relative Dynkin diagram of Gi

call Typ G the set of subsets of Dyn G. We have a map (com1ng

from the inclusion Dyn (P/Rad P) C Dyn G) Par G

On the cone lR
Dyn

G de fine a map to Typ G by x ,....---...) the «'6 Dyn G
+

Par G X lR
Dyn

G, with theTyp G .,

"1 e ft fl topology on Par G: a suhset F i5 closed if PE- F, Q ~ p ~

Q fi F. The group G(k) acts on Par G by conjugation, hence on I(G).

Proposition: I(G) i5 the vector building of the adjoint group of G.
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Let lR+ be (0,00') and P"ä'rG. the set of (P ,Q) ~ Par G x Par G with

P ~Q, endowed with the topology induced by the left topology on

the left factor Par G, and right on the right. ~We have a map

ii~yn G ~.-I.~TYp Gx.Typ G by x..--..(QL..where x(oI..) = 0, cL where

X(ClL) <00 ). Define leG) = Par G XTyp GltTyp GR~yn G, and I"("G)Q

asthe in verseimage 0 f Q b Y th e se c'o n d pro j e c t ion 0 n Par G J( Par G.

Theorem 1 I(g/Rad Q)

leG) is an open dense subset of leG)

The I(G)Q are the metric components of this -com­

pletion·of leG)

The apartments of leG) have closure in I(G) the

compact polyhedron defined.by its Weyl chamber$.

2) k = R, S(G) the set of maximal compact subgroups of G(~). Let

S(G} be ·the quotient set ofS(Gl)( par G·by(s,P) ,..., (s',P') 1ff

, p ~ P'and the supports of the affine facets defined by (s,P) and

. (Sl,P') are conjugate under Up (~); put ~ toP.o.~o·9.)[ ..~r-=. S (G). from this

affine facets. Then, if S(~)Q is the .image of"S(G)X Q:

Theorem 2(Satake) - S(C) =llS(Q/Rad Q) 1s a compaet G(R)-spaee

S(G) is open dense

- the S(G)Q are the metric components of this

compaetification

- the apartments of S(G) have the same closure

as in theorem 1

3) Other completions and.eompactiilcations can be defined:
"

Borel-Serre I Oshima I for any type 't'" c.. Dyn G, there are 't:" -completions

and compactifications. Applic~tion9': representations of groups

G (k) (k finite or local fi~ld)' with j""('G') ," cohomology of arith-

metie groups (Borel-Serre) I differential.ope~ätors on S(G) (Qshima).

J.Schwermer (Bonn)                                   
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