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1. Describe the combinatorial meaning of the coefficient at z™ in the formal power

series
o

H(l + $2k+1).

k=0

2. Denote by p(n, k) the number of partitions of n into ezactly k parts, and by p(n, < k)
the number of partitions of n into at most k parts.
a) Show that p(n — k, < k) = p(n, k).
b) Show that p(n,k) = p(n — 1,k — 1) + p(n — k, k).

3. Show that
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nzzop(n, k’)xn = (1 — x)(l — $2) — (1 — xk)

4. Show that the number of all partitions of n is even if and only if the number of
partitions of n into distinct odd parts is even.

5. The Durfee square is the largest square that fits into the Ferrers diagram of a
partition, see Figure below. Using the Durfee square (and a theorem from the course)
show that the number of partitions of n into distinct odd parts is equal to
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(If ”_2k2 is not an integer, then the corresponding term is put to be zero. In other

words, the sum goes over even k if n is even and over odd k if n is odd.)




