
WEEK 8 (OCT 31-NOV 6)

Below is a screenshot of the calendar from the syllabus. It has been modified to
take care of the fact that we have fallen behind just a bit. Note that the schedule
is tentative.

Week 8. We will do examples of the Inclusion-Exclusion formula (see the Prob-
lems worth thinking about section below). Then we will start a new topic,
namely generating functions which is Chapter 8 of the textbook.

1. Read the basic definitions in Section 8.1.
2. Read Section 8.2

Problems worth thinking about. Here are some problems that you may wish
to work on. They are Inclusion-Exclusion and from also combinatorics (a lattice
path approach to a problem in the mid-term).

1. Let 1 ≤ p ≤ r ≤ n be integers. Think about the following picture involving
diagonal lattice paths The claim is that it givse a visual proof of the identity(
n
r

)
=
∑n−r+p

i=p

(
i−1
p−1

)(
n−r
r−p

)
. Recall that you were asked to prove this identity in

the midterm. Can you write out a different proof using the picture?
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https://appliedcombinatorics.org/book/ch_genfunction.html
https://appliedcombinatorics.org/book/s_genfunction_intro.html
https://appliedcombinatorics.org/book/s_genfunction_distributions.html


2. Let m ≥ n ≥ 1. How many surjective maps are there from [m] to [n]? Hint: Use
the Inclusion-Exclusion formula with Ai, i ∈ [n] being the number of functions
f : [m]→ [n] such that f(j) 6= i for any j ∈ [m]. For X use the set of functions
of the form f : [m]→ [n] and apply I-E to X r (A1 ∪ · · · ∪An)

3. Let X be a set with |X| = n. A permutation of X is bijective map f : X → X (in
other words f is injective and surjective). A derangement of X is a permutation
such that f(x) 6= x for any x ∈ X. How many derangements of X are there?
Hint: For simplicity, take X = [n]. For i ∈ [n] let Ai be the set of permutations
f : X → X such that f(i) = i. Apply Inclusion-Exclusion to P r (A1∪· · ·∪An),
where P is the set of permutations on X.
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