
Math 5705 (Enumerative Combinatorics); Fall 2016
Worsksheet 15 (11/07/16)

Problem 1. Suppose a permutation of n has k cycles. How can we tell whether this permu-
tation is even or odd?

Problem 2. Let d(n, k) be the number derangements of n that have k cycles. Find a formula
for d(n, k) in terms of the signless Stirling numbers of the first kind.

Problem 3. A line of snakes is waiting for a bus. The length of the line is n meters. Each
snake is k meters long for some k > 2. A snake that is k meters long has k − 2 spots, each
either black or orange. Also, each snake is either very poisonous, slightly poisonous, or not
poisonous at all. Find a simple formula for the number f(n) of possibilities. For instance,
f(1) = 0 (since no snake is one meter long), f(2) = 3 (one snake of length 2 meters with
no spots and three possible levels of poisonosity).

Problem 4. Show that the number of partitions of n for which no part appears exactly once
is equal to the number of partitions of n for which every part is divisible by 2 or 3.

Problem 5. Let hn be the number of compositions of n into parts equal to 2 or 3 (so h0 = 1,
h1 = 0, h2 = 1, . . . ). Find a closed formula for H(x) =

∑
n>0

hnx
n.

Problem 6. Let n, j ∈ Z>0. Evaluate
j∑

k=0

(
n

k

)(
n

j − k

)
.

Problem 7. For n > 1, let f(n) be the number of n × n matrices of 0’s and 1’s such that
every row and every column has at least one 1 (f(1) = 1 and f(2) = 7). Use the Principle
of Inclusion-Exclusion to give a formula for f(n).
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