
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

Dr. Marni MISHNA, Department of Mathematics, SIMON FRASER UNIVERSITY
Version of: 11-Dec-09
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Textbook Reading: Chapters 3, 4 Due Date: Friday, January 29, 2021 by 11:59pm

Instructions

• Upload a copy of your assignment (pdf format) to the Crowdmark link you’ve received via email.

• Correctness, Clarity, & Conciseness of presentation are reflected in the grading.

• Collaborative discussion on the assignment in encouraged, but the write-up should reflect you own un-
derstanding & results. Acknowledge colleagues, TA, or other assistance you received.

Questions

1. Find the inverse of each of the following permutations. Verify it is the inverse by computing the product
and showing it is the identity permutation.

(a) α =


1 2 3 4
3 4 1 2


(b) β =


1 2 3 4 5 6 7 8
4 1 7 5 2 3 8 6



2. Consider the following permutations in array form

α =


1 2 3 4 5 6 7 8
6 2 3 7 1 8 5 4


, β =


1 2 3 4 5 6 7 8
5 4 6 7 1 3 8 2


, γ =


1 2 3 4 5 6 7 8
1 7 6 5 4 3 2 8


.

Determine each of the following.

(a) αβ (b) αγβ (c) α−1γα

3. Let α =


1 2 3 4 5
2 1 4 5 3


.

(a) What is α42?
(b) Explain how you know α2021 ∕= ε, without actually computing all 2021 powers of α.

4. Show that for any α ∈ Sn, ord(α) = ord(α−1).

5. (a) For any permutations α and β and any integer n show that (α−1βα)n = α−1βnα.
(b) Use the result of part (a) to conclude that β and α−1βα have the same order.

6. Show that if αβγβ−1α = αβσβ−1α then γ = σ.
Hint: Use the cancellation property.

7. Consider the following permutations in S10

α = (3 7 4), β = (5 10 6)(2 9 4 7)(3 8)

Determine each of the following:

(a) αβ (b) α−1 (c) ord(α) (d) ord(β)

8. There is always something that doesn’t commute. Show that if n ≥ 3, then for every element α in
Sn, if α is not the identity permutation ε, then there is some other permutation β in Sn with which α does
not commute: αβ ∕= βα.

9. What is the order of the product of three disjoint cycles of lengths 6, 12 and 26?
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10. Show S5 contains no element of order 7.

11. Let α = (1 7 4 5 9)(3 8)(10 6 2). If αm is a 3-cycle, what can you say about m?

12. (a) Give an example of permutations α and β such that ord(α) = 3, ord(β) = 3, and ord(αβ) = 5.
(b) Give an example of permutations α and β such that ord(α) = 3, ord(β) = 3, and ord(αβ) = 10.

13. Show that the number of elements α in Sn such that α3 = ε is odd. In other words, show the set

{α ∈ Sn | α3 = ε}

has odd cardinality.
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