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()I;'ALIFYINTG EXAh{: APPLIED ALGEBRA Spring 2007

Tly to do a"s rnanl' pr,ibierns as possible. preferrnbly with at least two problerns frour each
group. The gradiug will be re.scaled so that it rvili urake np 60% of tlre <:ornplete score of
the exanr.

Part I: R.etrlrt:seutation Ttreory

Let G be a {iuitc gr'outr), :rnd let t, : I crrg be a uriuirrnl idernpotent in t}re siurple
comporreut of CG labelerl lry ,1. Let rJ1 l-re tire dirneusion of a sirnple G-ruodule on
rvhir:ir pl a(:ts rro[zero.
(a) lVhat is the tliruension of the $pa(:e TtCSul \Vhat is X..,g(p), where f,,..e is the
charn<:ter of the left-r'cgrrlar qeprt:sentation.
(b) Cakulate the coefficient r.r1.

II.,S)tttttnotr-ic Clnnrps au{l S.yrnrnetrit: Funt:tions

of St:hur(a) Exparxl the product of Schur functions $lsllrl into a linear contrination
fimctions for all Yuung diagrarrus ,\ n'ith three boxes.
(b) Deconryrose the siruple S5-rnodrrle I{e,:1 into ir, tlirect surn of simple 53 x,S2-ruodules.
rvith 5e pelrnutirrg the letters i1.2.3] aud & perrnutiug tlm letters t4,51.
(t:) Deterrnirre the decoru;rosition of !i:,21 as a direct surn of sirullle ,Sr-urodules nn<l
give the stnrt:ttrre (i.e. der:onr.Jlosition into sinrple uiltrix algebrir-s) of the r:ornrmrtalrt
of the SJ actiorl on IiS.r;.
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