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A wider problem here suggests itself. Any invariant matrix ot an

e RNEST invariant matrix must be an invariant matrix of the original matrix, and
DUVLE 7 thus expressible as the direct sum of irreducible invariant matrices.

l:\—rTLE—\L)OO’D Thus (A =Sk, AW,
(HO 3-19 ‘-}Q) Hence we may define a new type of multiplication of S-functions
¥y {A} ®{I‘} =X ka..{v}'
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CONCOMITANTS OF THE QUINTIC AND SEXTIO. 208

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

H. 0. Fourkes*.

1. D.E. Littlowood (1) has shown that thero s an exact correspondence
between the S.functions appearing in the “new multiplication ” (U® i¢)
and those concomitants, reducible or otherwise, of a ground form of type
{A} which are of degree ¢ in the cosfficients of the ground form. He has also
given several methods of computing such prodects and has obtained the
number and types of comcomitant for the oubic up %0 degres six in the
coofficients, and for the quartio up %o dogres five in the cosficionts !

HeaREr OwEeN
Tou kS

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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SUR LA THEORIE DES FONCTIONS HOMOGENES A DEUX
INDETERMINEES,

Par M. Henxrre

Mges premieres recherches sur la théorie des formes 3
deux indéterminées, ont pour objet la démonstration de
cette proposition arithmétque ¢lémentaire, gue les formes d
coeflicients entiers et en nombre infini, qus ont les mémes

incariants, ne domnent qu'un nombre essenticllement limité

de classes distinctes.

N e— e R ————
Section I.— Lot de Réciprocite.

Elle est contenue dans le théoréme: A tout covariant & une
Jorme de degré m, et qui par rapport auz coefficients de cette
Jorme est du degré p, correspond un covariant du degré m

C HARLES H EKM‘TE par rapnort auz coefficients, d’une forme du dem‘ D.

(|322—|40'3 |85"~

RLD\J = halh, X==,%z
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(GL,,GL_)-duality and symmetric plethysm

ROGER HOWE*®

The Institute for Advanced Studies. Hebrew University of Jerwsalom, Gevat Ram 51940,
Jerusalem, larael

Permancet Address: Department of Mathematics, Yale Usiversity, Box 2133 Yale Stataon,
New Haven, CT 06520, USA

Abstract. I [7] the author has gives an cxposition of the theory of invarsants of besary
formns in 1erms of 2 particular version of Classical Invariant Theory. Rellection shows that
many aspects of the development apply 3h0 10 n-ary forms. The purpose of this paper &
1o make explicil this more peneral application. The plethysms SSNCT)) are compuied quite
explicithy for Im 2, 3 and 4

Keywords, (GL,, GL, Sualily. plethyses symmeine plethysmg reciprocity laws invanants
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{a) 2:5(SYCY) - ¥ S(CRC,

Fas

whach consists of maps between cach pair of homogeneous components

(b) x SASACT)) — SYSNC)). (255)

When n= 2, it is not hard to see that the maps (255) are all isomorphisms, This gives
a very precise version of Hermite Reaiprocity [7]

For m > 2, the maps (25b) cannot always be somorphisms. In a conversation with
the author, A. Garsia remarked that numerical evidence suggests that there should
exist a GL,-module embedding of STSYC")) into SYSNC*)) when | > p. This conjecture
was also made in [4). Thus perhaps it is reasonable 1o expect that the maps (25b)
should be mjective if p < I, and surjective if | < p.
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RopeaT M. THRALL

Source: American Journal of Mathematics, Vol. 64, No. 1 (1942), pp. 371-388
Published by: The Johns Hopkins University Press
Stable URL: http://www jstor.org/stable/2371691
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ON SYMMETRIZED KRONECKER POWERS AND THE STRUCTURE
OF THE FREE LIE RING.”

By E. M. Tuxars,

). Introdsction. Th paper is div deod Inte three « hapters. In (2 apler

| foundations are laid for a peneral theory of representations of “ power type
and their red |'-|“ll"|l',' WiLh rings. .\;!H!nﬁ 'A"f POWETS, AT trived Krotgocker
powers, and the Lie Represealafon are intradoced as trassflormations indeoed
in certain modules of the froe non-commatative ring, the free comssutative
ring, and the free Lic ring, respectively, by a clams of ring sutemorphisens
In Chapter 11 the starting point (£3) » & peneral discasmion

probiem mentioned by Littlewood the asalysis into irredocidde mvariant
matrices of an invariast matrix of sn mvarant sateiy, This » fellowed
(24) 2 mor .'h!.:;. consbderations in the case of the svmmetirised K ro-
pecker oth power of & given Invariant matrix. In £ 5 formalss are oblained
for '."c anavisis of ”:v b:'nAlncf’ podd Aronecker r-4h :_‘H‘._' of the -)llxtllc'..’.r' !
Rronecker m-th power for r S 3, all m, and form S 2, all r. The chapter s

conciuded ($6) with & table giving the analysis of the symmetrized Kro-

nocker ~ih powers of 1he irreducidle representations of the full lihesr group

.':" . Foh & SN ) H v. Loy ‘4'| .")
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ON CERTAIN SYMMETRIC FUNCTIONS

By D. E. LITTLEWOOD
[Received 10 Decomber 1058. Revised 20 May 1960)

1. Introduction

Tar derivation of the simple characters of symmetric groups from the
easily obtained compound characters is usually performed by the use of
alternants, by methods mainly due to Frobenius [(3) 67]). The existence
of alternants to be used for this purpose seems to partake somewhat of
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