
PROBLEM SET # 2

MATH 249

Due September 14.
1. Let pk (n) denote the number of partitions of n into k parts, p (n) denote the

number of all partitions of n.
(a) Fix k. Prove that there are two polynomials F (x) and G (x) of degree k − 1

such that F (n) < pk (n) < G (n) for any integer positive n.
(b) Prove that p (n) grows faster than any polynomial, i.e. for any polynomial

H (x) there is N such that p (n) > H (n) for all n > N .
2. Let l (s) denote the number of inversions in a permutation s.
(a) Prove that l (sτ ) − l (s) = ±1 for a permutation s and a transposition τ =

(i, i + 1).
(b) Prove that l (st) ≤ l (s) + l (t) for any two permutations s and t.
3. Let A (n, k) be Euler numbers. Prove the identity

xn =
n

∑

k=1

A (n, k)

(

x + k − 1

n

)

.

You will get extra credit for a combinatorial proof.
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