
Problem Set 11
Due: Friday, April 6

Problem 1. For λ ` n, `(λ) ≤ 2, express hλ and eλ in terms of the basis {sλ : λ ` n} of ΛnQ. Use
the expansion of hdn/2ehbn/2c to give a short proof of the fact that the number of SYT of

size n and at most 2 rows is
(

n
bn/2c

)
(problem 2, problem set 8).

Problem 2. Let δn = (n − 1, n − 2, . . . , 1) be the staircase shape. Let νr,c denote the rectangle
shape (cr) with c columns and r rows. Express the skew Schur functions sδn+1/δn and
sνr,c/νr−1,c−1 in terms of Schur functions.

Problem 3. Determine
∑

π∈Sn pρ(π) in terms of the basis {hλ : λ ` n} of ΛnQ. Here p denotes the

power sum symmetric function and ρ(π) is the cycle type of π.

Problem 4. Verify the identity∏
i

(1− qxi)−1 ·
∏
i<j

(1− xixj)−1 =
∑
λ

qc(λ)sλ(x),

where c(λ) denotes the number of parts of λ′ that are odd. (Suggestion: Generalize the
proof of Corollary 7.13.8 of Stanley. If you use this proof, be sure to fill in the details not
given in the book.)

Problem 5. Let Ψ : Λ → Q[t] be the specialization defined by Ψ(pn) = 1 − (−t)n, n > 0. Show
that

Ψ(sλ) =

{
tk(1 + t) λ = 〈n− k, 1k〉, 0 ≤ k ≤ n− 1

0 otherwise.
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