COMBINATORICS IN REPRESENTATION THEORY

MIDSEMESTER EXAMINATION

(1) Compute the character values of the representation V(s 1) of

Ss.

(2) Write n for {1,...,n}. Let V = C[n|. What is the decomposi-
tion of V ® V into irreducibles as a representation of S,,7 [Hint:
express V' ® V' as a permutation representation.]

(3) Show that

H(l + ziy;) = Z ma(z)ex(y)-

ij A
[Hint: the coefficient of z*y* is given by counting (0, 1)-matrices
with row sums A and column sums .|

(4) For each partition \ of n show that the number of permutations
in .S, whose cycle decomposition is a partition of type A is

n!
11, 122y - -

where m; is the number of times that ¢ occurs in .

(5) Let E : A,, — A,, be the linear involution which takes sy to sy.
Show that E(py) = e(wy)pa, where w) is any element whose
cycle decomposition is of type A and e is the sign character.
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