Exercise sheet 1 for
Representations of Sy and GL(V)
TU Berlin, Prof. Biirgisser, WS 2017/18

1. Let A\, u = N be partitions. We say that A <y p iff
Ju<v (pr-.pmn) = A A+ L Aurs, - Ao, Ae — L Ar, - An).
Prove that
AL p <= FKo,....,6. EN ko= NK, = p, Vp <71 K, < Kpi1.

2.* Let A\, i b, N. The Gale-Ryser Theorem states that the equivalence of the following
two conditions:

(1) There exists [a;;] € {0, 1}™*™ such that ), a;, = A and ), ag; = p; for all 4, 5.
(2) pN.
In the lecture we only showed that (1) implies (2). The reverse implication can be elegantly

derived from Fulkerson’s max-flow/min cut theorem. Try to derive this, if you know this
theorem.

3. Let V be an Sy-module. Show that

(1) The character of V takes only real values.
2) V= V.

4. Prove from the definition of Specht modules . that /) ® Cgen >~ S for A= N.
5. Show that the (2, 1)-isotypical component of the group algebra C[S;] is given by

K = { Z QnT ‘ aiq + a23) + a@sz) =0,  ap2) +a@s) +aps) = 0}-
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