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C. De Conciní: Some remarks on Sp
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Prograrnrn der Tagungr über "Transforrnationsgruppen und Invariantentheorie"

FreiLag, .len 22"9":

Mathematisches Insf. i. tut
der Universität Bonn

16.00 - 17.OO Uhr:

17.oo - L7.15 Uhr:

L7.15 * 18"15 Uhr:

Samstag, den 23"9" z

lO.oO - 11.oo Uhr: P. Slodowy: Deformation of simple singularities in simple
groups

I2.OO - 13.OO Uhr: C. Procesi: Normality of closures of conjugacy class.:s

17"Oo - 18.oO Uhr: D. Luna: SLr-embeddings

Sonntaq, den 24" 9. :

1O"oo - 11.Oo Uhr: N. Spal-tenstein: Duality for some unipotent" classes

L2. oO - 13. oO Utr: D. Peterson: Affine cross sections (?)

17.OO - 1B.OO Uhr: c. Schwarz: Lifting vector fields from orbit spaces I

Die Vorträge finden alle im "Großen Hörsaal" (weqe lerstraße 1O) statt.
Erfrischunqspausen mit Tee: Samstag und Sonntag vormittags von 11"15-12.OO Uhr
vor dem Großen Hörsaal, nachmittags ab 16"OO Uhr im Diskussionsraum Beringstr. 1.

Die PosL liegL wdluend cler VormiLtags-Teepausen aus.

Tischtennis im Keller des Hauses Beringstraße 4.

Den Tagungsbeitrag bitte an Frau Barrôn (BeringsLr" 1, zi. L4) bezahlen.

AlIe Teilnehmer :rnögen sich bitte in die Teilnehmerliste eiri*..-'rrien" Teilnehmerlisten
und andere fnformationen liegen vor dem Diskussionsraum Beringsi.:r:aße L aus.

Die Vortragenden r¡¡erden gebeten, die Kurzfassungen (summeries)möglichst bald an

Tee (!{egelerstr. 1O)

Eröffnung (Großer Hörsaal)

R" Vl. Richardson: Tnvariant Theory, sorne Historyr some

Technigues, some Ne\^I Results.

str. 4 ist ein Schreibzimmer e.in-einen der 'i;,igrungsleiter abzugeben (in der Bering
ger:ichtet) ,

Alle Tagungsteilnehmer mit ihren Damen oder Herren sind herztich zur Party in ler
Lìcr iiìgstr. l, Montagabend ab 20.OO Uhr eingeladen.



Matl¡em¡rLisches Institut

der Universitåt Bonn

progranuu cler Tagung über "Tlartsformationsgruppen und Invari¿ntentheorie" (II)

=:========================-==========================È=================== 
Ë:-=

Montaq den 25.9.:

IO.OO - 11.Oo Uhr: J. F. Boutot: Rational singularities and quotients by

reductive groups.

I2.oo - 13.oo Uhr: V. I(ac: InfinÍte dj¡nensional Lie algebras, representaticrl':

of grraphs and Invariant TheorY.

17.oo-18.ooUhlr:V.Lakshmibai:StardardMonomialTheory'

Dienstaq, den 26-9. z

LO.Oil - Lt.OO Ut¡r:

12.Oo "- 13.oO Uftr:

14.OO Uiu ff .

Alle Tei"lnehme
rnerli-sten und

G Schwarz: Lifting vector fields from orbit spaces II

A. Lascoux: Finite linear groups and "chargre" of
Young Èableaux.

spaziergang nach villip (Abfnarsch von cler Beringstr" i)

Den Tagungsbeitrag bitte an Ftau Barrón (Beringstr. L, ZL' t4) bezahlen'

r mðcren sich bitte in die Teilnehmerliste eintragen. Teilnç:-
andere Informationen liegen vor dem Diskussionslaun 3er.Lng-

sLraße 1 aus.

DieVortragendenwerdengebeten,dieK'urzfassunggn(lumner:Lie)
aneinend.erlagungsleiterabzugeben(inderBeringstr.4ist
zi¡nrer eingerichteb') .

möglichst h;1,1
ein Schreib-'

AlIe Tagrungsteilnehmer mit íh-ren Ðamen oder Herren sind herzlich zur irarty
in der Beringstr. 1, Montagabend ab 2O'OO Uhr eingeladen'



M.rt hematisches Institut
der Universitåt Bonn

Programm der Tagung über "Transformationsgruppen und Invarianter¡tlleorie,' (III

Mittwoch, den 27.9.:

1O.OO - t1.OO UÏ¡r: H. Popp: Sone appll-cations of moduli theory of algebraic
varieties.

12.oo - 13.oo Uhr: M. Hazewinkel: Dynamical systems and invariariÈ theory.

17.oo - l8.oo u}tr W. Haboush: Cent^ral differential operators rrr posrLrve
characteristic.

Donnerstag, d.en 28 .9 . :

lo.OO - 11.OO Uhr H. Morikawa: On some appÌr--ations of differe¡rt.ial
invariants of linear differential operators.

J. Dixmier: On enveloping algebras arxl invar:ant. riìeory.

C. De Concini: Some remarks on Sprr.

l2.oo - 13"oo Uhr:

17.OO - 18.OO Uhr:

Den Tagungsbeitrag bitte an Frau Barrön (ger ingstr. 1, ZL. 14) bezahle¡,

Alle Teilnehmer mögen sich bitte in clie Teilnelmerlisto t:intr aq('¡¡. Teil. -

nehmerlisten und andere Informatione¡r I iegen vor dem Dj-skussionsr.runr
BeringstrafJe 1 aus.

Important:

! ! ! Die Vortragenden werden gebeten, Jie Kurzfassungen (summeriesl mog-
lichst bald an einen der Tag:ungsleiter abzugeben
ist ein Sct¡¡eibzimmer eingerichtet) .

(ín der Beringstr. 4
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(.loint work with H.Kraft)

Let q be a senísirnple Lie algebra, G thc adjoint groupt

x € ? and ñ the orbít closure,'l{e analize the problen:

rs c-f a normal varietY
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Theoren l). z under thc prevíous equation¡ i¡ a complete

intersection 'non eíngular in codimension l'

2) the nappímg (AlrBtr.....rAt-trBt-l) *+ At-lBa-t

restricted to Z ís a quotient under the group

c1(Ur)Xcf (U^)X.rr', XGl(ua*,) with inage the closure of

the orbit of X .

ketc of the roo f

2) The previoue equatíons and the classical theorena of in-
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comes from two remarks:

a) vr IrlrkYi-(rkxi foralli-lì

b,) wê can chooae isomorphiems ui ã *t-i 1u) and thus a
¡

pofnt in Z aesociated to qhe diagran

, 5 xt-.! (u) é xt-2 (u)íi ..... (í meenß lnclueion) '
xxx

at the equatíong defining Z rt8 fiber of a map

End(ur)X rna(u2)X ..... Xgn¿(ua-t) one checks

I ) Looking

from M to
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that the differentisl of such a maP ia onto at q11 poínte

f or whichrf or each j reither Oj or tj is of ¡¡axlnål rank.

Thie gíves a hold of a bíg eet Zo of smooth pointa of , 
,

thcn one has to sho¡r that dim T-za -( din Z '2.1his íe ob-

taiired stratifyÍng Z by strata nhich ere iterctcd fíber pro,-

ducta and of which we can conpute the dimen¡ion.The strata

are those for which each paír AirBí lics ln t fíxed orbit
A;

of paírs of maps ui- I C). u, under c1(ui- 
I )X cf (ui).one

,5J
uBeB the classifícation of such orbits to conpute their

dinension and so that of the stratun.

A símilar approach can be used f.ot thc other claeeical

groups.In this caBe if U is a space with å fornrsymmetrÍc

or antísynmetrÍcr',,.'X¡ U -I U a skew maprX induces e non

degenerate form of opposite type on X(U) and so wc have

a picture: a) spaces and naps u¡ g urburb ..,b'u,
alternatively orthogonal and Bynplectíc,

b) Equarions *T *t - o, *î *, ¡ xl *T,...
The variety Z obtaíned ia e complete intêr.ectíon but nay

be singular in codi¡nension l. The rnapping

(Xtr.....rXt-l) -) Xt-l*å, is a quotient of Z onto

the orbit cloBure.

Theoren Z is non aingular in codinens.ion I if thc Pertition
(of X) hae not 4 consecutive rons k k h h, h<krwith

krh even ín the orthogonal case and odd in thc aynplcctlc.

Corollary If the complement of the otlit GI of x ín íts

clofeure has codimeneion )+ then õ1- is nornal.

Finally for examplerfor the partition 3 3 I I the orbit
cloeure in I is not ¡sfnåI.
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X= X6. [,r^,lp'{klclalrtò-lG\, ovto¡¡6,a bA.^^&¿'.a,t-" d 7^*;5|ø* cØs5'-to.

ff ô " GLnt Y ?-'¡ æ vra¿4-;lg¡¿ ekî/q44t^E .L,'ø2*-ko-.. "/, 
We fr.'tr

tc xl} øa+.-+U"aX, ò,;dJU,t ù^ {A¡- V.a,*! <r.æ,
l'{) Pe- G b¿ a. plr*$e. a,JoAn*f , | æ L-e^.nt 6"*-t.,-. qp

{ar ,..,-*.p-.td^} ¡r*¿.;-.Q.ù}.åe le.- l+,a.a.olôø-rb'taCp h : C¡onUp
iô M' * Up ' f¡* '¿ 6. L ha o. ã¡,oïâg.ar't, *.;paú ,-b,*"*þ -f t- tj
¿p b] (fu, cP.Ø. .B ,* ,L A .

F.n GL^, ta4 e-^-r. ,lCep) = Cp (^.^-t a(Cp) - ¿p).
I* 

Tua,rr-Q , i* -,¡t Qo^6n^,v +eJ e.p = êp, € P .^-t P' ¿*.1

-il^t+ Le'.tL {-Jo-'n =Ð Cp =Cpl
Wc- Qo*P.e- ..aet:.' 8n n eLn¡¿*,c,¿,;-,A ,r^â1t o1 , | 'v y ..>'& là..l.

r) J(êp) = cp
U) ol2(æ) zx (o. -'0t tc€X

l,q* e
l, , o^ot P-4 .¿.¡h isÊu'"-^. "'f, J 1o i ; * eU<-..2-.a.:î ¿.Jû¿{,irõ.a.

T|r.q 2

= ¿*f I êrlc p > -\ a*J e(a) =,-^{lce I
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",1 
Ap) = Sp .

fuia 'n a. ^t8 ^^^^*-Qa-ll'a^ -8 ?lvú^n ,l,2*..,.A1o .
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For many geometrí.ca1 or aLgebraic problen, one needs a

better numerical knor¿ledge of the representations of the

symmetric and linear groups than that íe the cese for the

moment, the appropriate tool. ín this fÍetd ís the Bo-ca11ed

Schur func.tione; thís point of víew is mainly due to D.E tic

tlewood ( Group eharaeters, 0xford, 2nd ed ¡950 ) In modern

languager wê ehould såy that he studies the À-ring structure

of Zþ'br..J a 8rb.." belongíng to a finite a!.phabet A .

Recent progress hsve been msde by liftíng properties of

Schur functÍone to a non-commutative ring, the ríng of the

¡nono'Íd plaxÍque ( it is the quotient of the free rnonoid by

the relatÍona xz,y:3,x1 and zty = Eay f or all. letters auch

thet x<y<z.<t ¡ the aLphabet havíng been totally ordered)

Let. us consider the problem of descríbing the represen-

tatíone (on 0 ) of a finÍte 1ínear group GL (n,FO) . Thetre

exist also symmetrÍc functions', which are calLed Ha11-Líttle-

wood functÍong, al"l.owing t,o compute the characterB . lle gíve



a precise defínition at the end of thie paper. These fune-

tÍons Pl are indexed by partitione I , symmetríeaL in

the elements of A , but thís tíme with coeffícients belon

gÍng to Zlql. In fact, Èhey also form, as Schur functione

do, a basie of the Z[ql srodu].e of symmetríc polynoníalg

with coeffi eienfs in Z [q] , So, for example, we can expres

the Schur functions S in thÍe baois 3

s¡ : Z, F(r,J) ul

The polynomíal coeffícíents are call"ed FO s o1 no-

rnials ; Foulkes conjectured the followirrg lhèorem Ifê prov€:

THEOREU . Ir (I,J) is a polynonrial with pocitive integraL

coeffícients ; moreóverr it ia moniF (ttre coefficíent of th

Ê - ! - , \ --l : â- l^^-^^ { âmaxtmal power oI q rË ¡ I ¡ Ëút¡u ^ 
LÐ scó& ss Àe

in-jr, + 2(in_¡-jrr_l) + ¡(ín_e-jn-e) + .. '

J

Seite Nr.: 2Autor: A. Lagcoux

the vaLue of F (I,J) for 9'l ís known to

cardinal of a certain 8et of combínatorial objects t

tabletux beLonging to å certain fami ly T (I 'J) , íi

clear that the theore¡n is implied by

THEoREM' . there exístg a functíon ( the charge)

\) 3 T(I,J)----¿ lN

such that

F(r,J) - Z r€T(r,J) qt(t)

be the

Yo ung

íe



Autor: A.Lascoux Seite Nr.: 3

More explicírely ¡ in the free monoid A , a rgrt

is a word x]ã'r. such that x<y\<-z{S.." i a row r

ís bigger than another rt r xtyt... íf degree(r) (deg(rt)

and x>xt , Y) Yt '.... A. word t is a Xg!ng--!3-h!-c-au íf

for'íte decompoeítion in maximal eubrohts ( t ' ,¡tr,,,)

ri .ís bigger than tíol for all i ; the sequence of de-

grees of the Buccessive

Young Tabl-eau.

rows ís cal.led the diagram of the

0n the other hand, a ståndÂrd word is e word r¡hose

commutative evaluatÍon ie å segment in the alphabet r e;g.

dcb ,and not dab , For a standard word Ìf r wê define íta

charge v (w) by the folLowíng law ¡ we index the letters by

poeítive inÈegers, ín the lexígraphi""f order ; "i 
iurpl ies

di íf d is Lefr of c ¡ di*l if d ie right of c ;

begín by uo

DEFINITION. v (w) ís the Bum of the índices .

Examp L e .

íe the one

Letw'

wrítten and

fz
"1

dbo no "t
is

then the indexatio

l+2+l+¡ 5

r9B

f i 1 íôres

its charge

Now gÍven a word w with a] (w)> {A(vt) > .. .

extract from it successive srandard eubstords (its

Starting from the right, Èake the first a , and suppoce you

have choosen br... rc . Nor¿ you pích out the first d on

the left of c ¡ if none, the firet d starting again from the

right of the word. When thia process ends, You have obtaíned

rhe fírst fí1ière of the word, Iou erase it and build the

second fí1ière with the remaining word .
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DEFINITION. The charge of

gee of íts filières.

ExampLe. b d c

plete

Young

Seite Nr.: 4

such a word is the 3um of the char-

êabc
b d' ' a- ''o -l o

' cl ao bl

eharge * l+2 ' ta

Wc noît ne e d onlY ta def i'ne the

the formulation of the theorem

. .t, I ã-l ^StAÞIgAUX Ol ClA8,r¿ru¡ r crÀàu v¡

c first fí1ière

2nd

l2.o.l
..o.1'

o

taniiy T(i'i) io co¡E-

: T(I,J) ls Èhe 8Gr of
iÍn . û-l

arra'lrrâl"iôfì Â ÞGYgÂ

fixarnple. T(t¡22,2t+, ie the fot'1olring set

b caabd

"l l;, o1 .o,Zf\
a/l^if.l'; n'o'I'

bdaebc bbaaed cdaabb

cl"et Á¿
._J

ol.o"l
" nO.l.

no.ot2
0,O...

charge 4 3

So , according to the theorem ' F (l l22 r2l+> q

53

+q+
45 3

I 2q

in the

ceB of

berger

The demonetration of the theorem uSes exact seguences

ring of the plaxique monoid, which extend exaci t"quen-

Schur representatione ; Ít e'ilL be found in Schittzen

exposê in Sêmineire Piaot (fev'1978) '

Thíü joint work ha¡ been announeed in the

c. R. Acad" ?eric, 286, ( I 97S) 323-324



Seite Nr.: 5Autor: [. Legcoux

easieBt uay to defíne

a vector spece V of

consider the totel flag nanifold

"tautologi"al." l ine bundlea L 
t

quotiente in the fibration of'

N. D. The

ís to take

DEFINITION. Let S¡

index 'J ; then the

Hal l-Littlcrood PolYnonials

dincnsÍon q on Cr and to

D of. V . 0n ít exist

t which are the eucceesÍ
n

D into Projcctive 8P8ce8r

and Lr be the

llorcovcr, let ¿ j

D . thc Euler

¡ dcnoted ,( (M) '
i *i(r, MsQj ).

let G(I,J) , which

the comPonent of

of the linear

e
t..o t

Let I be a Partitíon

tensor produca (t 
t ) 

|

:O<it<íZ(:..í,
'.

the Schur

be the eheaf'of j-differential forn¡ on

charaterietlc of â vector bundle H on D

ia rhe (fornal) vector space L. (-qlj (-l)

on (t-q)tx(tr) acts crtt,"ól , end to

belongs to zlql , be the nultiplicity. of

índex J (the irreductblc repretentrtíon¡

group on C are índexed by partitionr) '

bc

Lirrl to d-

rymnctric function of

nonial of índex I 18

a >J c(r,J) s¡

The tla 1 1-Polyno¡nial P I

ol

is cquel to qr I át ,

) , tj bring thc nurber of

the polYnonielr f (I;J )

ñstrlx of G(I,J) | 8t '

I

wi th aI

parta of

are the

to j . Sot

the inver.¡c

!

I equal

elenent¡ of

TT. (r-q)...(l-qTj
J

One ha¡ slso

DEFINITTON. The Green function of, indcx I ir cqual to

2J F(r,J)r/q x, '

beingthecharactcrofthcírrcduciblcr¿prcsentationx
g
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A.Laecoux

For the cLasaícaL litteråtUËe on the subject, we acnd

to A,O.MORRIS in Conbinatoire du Groupe Syrnêtrique,

Strasbourg 1976, Lect'N0te8 n 589 .

tfe shall end by a tabLe of Foulkea poLynonialg

writing 123 for the modified Schur functíon S t ! 23

6

One has a!¡o another ba¡ig of the symmetric polynoniall

i.n (arbr...) over Z[tq]j the nodíf s hur g
J

They are dafined through the intermediary of an accessory

cufficíent1y numerous alphabet x . By definítion,

TT '(l-qax) (l-qbx)..' I (l-sx) (l-bx).. .
x€X

2J
s., ( x ) st J

then one can ghoy 3

PROPOSTTIoN. Q
¡ ZJ F(r,J) s',

T

., ., r !L - -^-Ê 5i-¡--à- ¡hoq fnr
thg tacÊ En¿¡E rdg Ilnq tr¡e õ¡¡u¡R: üriG¡¿¿tr;¡s¡ðLÞ b¡3Ê¡å

the expression oú S, in terms of P- ls equivaleut to the-J .L

il --o{- - -êree+-e}++¿ e*¿+s-'--}utj-n-f¡¡-Lr-irj-¡ g

puraly forn¿1 Broperty of' syometric poLynomíaLs '

4.r! ¡.,¿{.1 :åi'¡ }ù ti¡,¡ r.! f ¡t rfr'F I earfi-:rslt ¿
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A. La¡coux
.TABLE DES POLTÑO}fES DE FOULKES

a l4 qt + 14

Qs=å

Q23 =

Qr rg
Qtzz

Qrttz

Qltn

2
q

=q

-
I

o--6-b

Q,s = q^g+ 15

o-- = o' 6 * e 15 + 24\24 -^: rr- 
-Qs¡ =o:g+q"l¿+q24 +33

a::, = q3 6 + (q+q2) lå* q 24 + 1Y
;::i = io i. ìrr.*í, u*'cllnr)ã.. q 33 1q.u3 + t23

;:::=åu.1. ìoo"ot¡ U. <o'*otlfì 17ot 1: * o3 ¡r4 + (q*q2) tz3 + 222

Qr¡r = qo É.,*tìoi*F, lì'. iot.oá.*5 u-.i,^ r,. c*o'*ot) !g. <o*otl '"
* lllJ-

Q,,oo - oz ,Iffa*q5*q6¡ 15 * (zq3+q4*qt) u* (q2*q4) 3¿ + (q2+q3*q4¡ l14
tt¿L 

+ (q*?q2*q3) tz3 * q 42 + q ll13 + ll22

Qr r r l2 = ,to+* (q6*q7*q8*g') J-:. * (01*o5l zq6*.q7 *r8) ,4 *(q4*q5*q7) 3¿

+ lqr*q¿*'zqi*od*oi, ,l * {q2*:03*2q4*2q5*q6) r 23 + 7q2+q4¡ zzz

+ 1q*q2*q3*q4¡ tllg.+ (q+q2+q3) ltzz + lltl2

å*qt4+?3
otr+(q*q2)J3*qzg*llå
+ t * (q2*q3) 13 * (q*q'\ +*.q lll + W^
oul . irt..to.-*5 ,o * 1o'*Fool æ.. (q*q2+q3) llå + (q*q2) t22 + ll¡2

*'o å * (q6*q7*q8**9) !.3. + ¡q4+q5+06*q7*q8¡ 2: * (q3*q4*2qt*oó*ot) l-!1

+ (02*q3*q4+q5*q6) tiz + 1q+q2+q3+q4¡ tttz + IUL

ottq* (qlo*ql t*ott1ot3*ota) 
Jå I (q7*q8*zq'T1to*rot t*ot'*ott) ro

; <l'ó*ìd*orioto*ot 
,i tr- . (Fr? *zr8*2qe*2q'l.olt*o'') qg

+ ì-o..rot*rod*toi*ro 
}ã.qg*zqto*or t ) ry : (q3*n5*q61t7 *t9) zzz

+ ìor..oÃ..rni*zrè*zri*08*09) lll¿ . <Snr*to 4*q5*zq6*07*n8) t t22

+ 1q+q2+q3+oo*05) l1lg+ llllll
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