EXERCISES MATH 202C - Second Assignment

1. Let A be a Young diagram with N boxes and let [; = A\; + N — ¢. Show that the
coefficient of z1z9 ... xx of sx(z1, ..., zn) is equal to
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2. Let A be a Young diagram and let N be an integer > the number of rows of A. Let
l; = A\j + N — 1. Finish the proof of Lemma 8.13, which states that
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Recall that we have already shown the claim if N is equal to the number of rows and
if Ay > 1.

(a) Show that if the formula holds for NV being equal the number of rows of A, it also
holds for any larger .

(b) Show the claim with Ay =1 and N being equal the number of rows of A. Again,
consider the diagram p obtained by removing the first column of A.

3. For this problem you may assume that ey V®" is a simple GI(IN) module whenever ey
is a minimal idempotent in (CS,,) and A is a Young diagram with < N rows.
(a) Let dim V = 3. Describe the decomposition of V®* into irreducible GI(3)-modules
and into irreducible S4-modules (with multiplicities).
(b) Let Wy = e, V®", where ey is a minimal idempotent in CS,, corresponding to a
Young diagram A with n boxes, and dim V' > 10. Calculate the decomposition of the
GI(V)-module W5 3 391 ® Wy 1,47 into a direct sum of irreducible GI(V')-modules.



