
Week Date Sections 
from FS2009

Part/ References Topic/Sections Notes/Speaker

1 Sept 7 I.1, I.2, I.3 Combinatorial 
Structures
FS: Part A.1, A.2
Comtet74
Handout #1
(self study)

Symbolic methods

2 14 I.4, I.5, I.6 Unlabelled structures

3 21 II.1, II.2, II.3 Labelled structures I

4 28 II.4, II.5, II.6 Labelled structures II

5 Oct 5 III.1, III.2 Combinatorial 
parameters
FS A.III
(self-study)

Combinatorial 
Parameters Asst #1 Due

6 12 IV.1, IV.2 Multivariable GFs

7 19 IV.3, IV.4 Analytic Methods
FS: Part B: IV, V, VI 
Appendix B4
Stanley 99: Ch. 6
Handout #1
(self-study)

Complex Analysis

8 26
IV.5 V.1

Singularity Analysis

9 Nov 2 Asymptotic methods Asst #2 Due

10
9 VI.1 Sophie

12 A.3/ C

Random Structures 
and Limit Laws
FS: Part C
(rotating 
presentations)

Introduction to Prob. Mariolys

11
18 IX.1 Limit Laws and Comb Marni

20 IX.2 Discrete Limit Laws Sophie

12
23 IX.3 Combinatorial 

instances of discrete Mariolys

25 IX.4 Continuous Limit Laws Marni

13 30 IX.5 Quasi-Powers and 
Gaussian limit laws Sophie

14 Dec 10 Presentations Asst #3 Due
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Quiz: Friday, February 11th (in class)

Reminder

The midterm will take place in class on Friday, February 4th.

Reading

For Wednesday, Section 9.2.
For Monday, February 7th, Section 9.3.
For Wednesday, February 9th, Section 10.1.
For Friday, February 11th, Section 10.2.

Assignment questions

Section 9.1: 1, 2.
Section 9.2: 1, 2, 3.
Instructor questions:

1. Let a0, a1, a2, . . . be an infinite sequence of non-negative integers and A(x) =
∑

n≥0 anx
n the corresponding

generating function. Express in terms of A(x) the generating function B(x) of each of the following
sequences of non-negative integers. For each part, justify your answer. Note that the formula for B(x)
should not contain a summation symbol or an infinite sum; it has to be a closed form involving a finite
number of terms, although your justification can use summations.

(a) 0, 0, 0, a3, a4, a5, . . ..
(b) 0, 0, 0, 0, a0, a1, a2, . . ..
(c) a0, 0, a2, 0, a4, 0, a6, . . ..
(d) a0, 2a1, 4a2, 8a3, 16a4, . . . (i.e. the sequence (2nan)n≥0).
(e) a0, a0 + a1, a0 + a1 + a2, a0 + a1 + a2 + a3, . . . (i.e. the sequence (

∑n
i=0 an)n≥0).

2. Suppose that A(x) =
∑∞

n=0 anx
n, B(x) =

∑∞
n=0 bnx

n, and that A(x) 1
1−x = B(x). Give an expression for bn,

in terms of a0, a1, . . . , an. Justify your answer.

3. We now investigate the generating function of Fibonacci numbers Fn, defined by F0 = 0, F1 = 1 and
Fn = Fn−1 + Fn−2 if n ≥ 2. The first Fibonacci numbers are 0, 1, 1, 2, 3, 5, 8, 13, 21, . . .. Based on the
definition of Fn, prove that the generating function of these numbers

F (x) =
∑
n≥0

Fnx
n

satisfies the following identity:
F (x) =

x

1− x− x2
.

Some other questions worth trying

Note that there are supplementary exercises at the end of each chapter, these may in some cases make good
review questions for the midterm.
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