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ADVANCES IN APPLIED MATHEMATICS 13, 390-403 (1992)

Plethysm and Vertex Operators

CHRISTOPHE CARRE AND JEAN-YVES THIBON

Laboratoire d’Informatique Théorique et Programmation, Institut Blaise Pascal,
Université Paris 7, 2, place Jussieu, 75251 Paris, Cedex 05, France

We derive some stability properties and recurrence relations for plethysm
coefficients, © 1992 Academic Press, Inc.
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YLeTyysm

PoLywoiAL ConCoHTANTS
AND (NVARANY MATR(CES

\3. Lontoas MATH: >C. | 1936

A wider problem here suggests itself. Any invariant matrix ot an
invariant matrix must be an invariant matrix of the original matrix, and

DUVLE 7 E RNEST thus expressible as the direct sum of irreducible invariant matrices.
L\ | ' LE— VJOO b Thus [4 m]r») — 1 k‘.,, A
(HO 3-19 ‘-}Q) Hence we may define a new type of multiplication of S-functions

__{’\} ®{F} = Z k. {v}-

M ®fRE = A TAT= D oA,

Fravcoie BERGERON, LaciM FES‘F'\VHLTH.\‘BW 2017



Rules of “CleTHYSH
5+9) (@] = 5[@]+ 3[@]
(Fp[e]-5e] F{@]
'FR[X Y] = 'FR[X] h[y]
xrv] = #[A= A
fx2Y]= B[4 2 ALY
kh [l = = 2 (] = A
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CoNCOMITANTS OF THE QUINTIC AND SEXTIO, 205

CONCOMITANTS OF THE QUINTIC AND SEXTIC UP TO DEGREE
FOUR IN THE COEFFICIENTS OF THE GROUND FORM

H. O. Fourkks®™,

1. D. E. Littlewood (1) has shown that there is an exact correspondence
between the §-functions appearing in the “new multiplication" {A}® {g}
and those concomitants, reducible or otherwise, of a ground form of type
{A} which are of degree ¢ in the coefficients of the ground form. He has also
given several methods of computing such products and has obtained the
number and types of concomitant for the ocubic up to degree six in the

coofficients, and for the quartic up to degree five in the coefficientst.

A proof by
S-functions of the general theorem underlying this assumption has not yet
been obtained. The theorem is that for integers m, n, where n > m, the
product {m}® {n} includes all terms of {n}® {m}.
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AboAa —F AaOAb = qn,:z
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SUR LA THEORIE DES FONCTIONS HOMOGENES A DEUX
INDETERMINEES.

Par M. Heryite.

Mzs premieéres recherches sur la théorie des formes 2
deux indéterminées, ont pour objet la démonstration de
cette proposition arithmétique élémentaire, que les formes d
coefficients entiers el en nmombre infini, qui ont les mémes

invariants, ne donnenl quun nombre essenticllement limité
de classes distinctes.

v w_——-“ - R "-——-M’
. B Section I.—Loi de Réciprocite.
CHARLES H E /QM"(T &= Elle est contenue dans le théoréme : A towl covariant & une
Jorme de degré m, et qui par rapport aux coefficients de ceite
( |22 — 190 l3 Jorme est du deqré p, correspond un covariant du degré m |

par rapport awz coefficients, &’ une forme du dearé .

185 &
AboAa —F AaOAb X‘—'-qn,:z
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Acta Math.
Volume 20 (1897), 201-238.

-

A

Meémoire sur |'élimination

J. Hadamard

"

MEMOIRE SUR L'ELIMINATION

PAR

1/
[ @ heen ]
2Aas. !/

J. HADAMARD

A DORDEAUX.

\)ACQ\IES HA'DHMZD 1. La méthode des fonctions symétriques apprend a éliminer les
inconnues &, , Ly, ..., «, entre les équations
(1865 — 1963) "

(:[) fl = 0, f') =0, ..., f,r.'_‘ = 0

en formant le produit 7f, (x,, zy, ..., x,), étendu aux systémes de va-
leurs de «,, z,, ..., z, qui verifient les # premieres équations (1).

fravcois BERGERON, UQAW HERSTMWOMCEUA, July Z0\6



Jweo F(‘—omuuq*ﬁong a< b

SYNMMET/ C  TONCTON  ToowILATION
ABOA“ S AaoAb \S SCHVR fPOS'\T’\Vf

Fus CTORVAL  TORMILATION
a = el iy
S oS b > S o S

F i L far, ——2 fiars

W
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ASOA?_— AZDA ¥ = Do+ Auya T A4 2.+ 52222
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Publ. IR.M.A. Strasbourg, 1088, 372/S-20
Actes 20" Séminaire Lotharingien, p. 131-171

CeAPANAYD2 v L
A NEW CLASS OF sy:'mmmc FUNCTIONS H P. ( )\ 3 : t > HA CDOA) ALD

1. G. MACDONALD -
?o YOO M AL S

Contents.

Introduction
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Duality
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ERANTLES | (X;4,0) = H, &%)

He = A, +§ 2
: 3
Hy = A3+ (§rO AT A

e (2 +q‘+t3);3|
4 (%z "’%QAZL
+ (%3 +¥T"’%‘t3 A2\;
T 3“(:AH\\
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H by = (’“)":)%'3

{ b)) = 10408, 5]
it = 11098 (2]

n---( L =(

Hh(xs%#): H,Gs) Hosp) = 1)
H'_,(xd'lit> - —l—erF H ;)

I

e

i
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Generalized Foulkes’ Conjecture
and tableaux construction

Rebecca Vessenes !

Calffarnia Instirure of Techaolozy, Deparvnent of Maihemarics, M C. 253-37, Pasadena, CA 91125, USA
Reccived 25 June 2003
Availut ke vnling 2 Apeil 2004

Commumicawed by Jan Sax]

JOURNAL OF
PURE AND
APPLIED ALGEBR/

Joumal of Purc and Applicd Algebra 130 (1998) 85-98

On Foulkes’ conjecture

William F. Doran IV *

Department aof Mathematics, California Instirute of Technology, Pasadena, CA 91125, USA

Communicated by P.J. Freyd; received |1 October 1996

A/QOA —AaoAb
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&l (%,1) = #A 4, + B Az,
a g L"Agm + A 22
12 5y + 82t B

= 4A'\,3
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manuscripta math, 80, 347 - 371 (1993) manuscripta

mathematica
© Springer-Verlag 1993

Stable properties of plethysm : on two
conjectures of Foulkes

Michel BRION

Two conjectures made by H.O. Foulkes in 1950 can be stated as follows.
1) Denote by V' a finite-dimensional complex vector space, and by S,,V its m-
th symmetric power. Then the GL{(V)-module §,(SmV) contains the GL{V)-
module S,,(S, V) for n > m.
2) For any (decreasing) partition A = (A;,A3,A3,...), denote by S,V the
Y o associated simple, polynomial GL(V)-module. Then the multiplicity of
r\ ( C“ e L "B Q \ON S(a4npiaids.. ¥ in the GL(V)-module S,(Sym4p V) is an increasing function of
p. We show that Foulkes’ first conjecture holds for n large enough with respect
to m (Corollary 1.3). Moreover, we state and prove two broad generalizations
of Foulkes' second conjecture. They hold in the framework of representations of

connected reductive groups, and they lead ¢.g. to a general analog of Hermite'’s
reciprocity law (Corollary 1 in 3.3).

FBOLKE.S Con;\ECTU&E THRVE fFor, a L& E
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Stable properties of plethysm : on two
conjectures of Foulkes

Michel BRION

Two conjectures made by H.O. Foulkes in 1950 can be stated as follows.

1) Denote by V' a finite-dimensional complex vector space, and by S,,V its m-
th symmetric power. Then the GL(V)-module 5,(SmV) contains the GL(V)-
module S (S, V) for n > m.

2) For any (decreasing) partition A = (A;,Az,As,...), denote by S,V the
associated simple, polynomial GL(V)-module. Then the multiplicity of
S(ay+np,Aahs,.) Y in the GL(V)-module $,(Sym4p V) is an increasing function of
p. We show that Foulkes’ first conjecture holds for n large enough with respect
to m (Corollary 1.3). Moreover, we state and prove two broad generalizations
of Foulkes’ secand conjecture. They hold in the framework of representations of
connected reductive groups, and they lead e.g. to a general analog of Hermite's
reciprocity law (Corollary 1 in 3.3).
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WheLe Aa_,b \S SR POS.\'(\VE.

Twues “\ARTES STA/L\\ Ty AT % =1.
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