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Readings and Exercises

Wednesday, January 20

Section 2.1

• Review induction during class.

Friday, January 22

Section 2.2

• Read Example 2.5 and the definition of strong induction that follows. What is the difference between usual (weak)
induction and strong induction?

• Exercise 7 (try generating the first few terms to guess a pattern)

Monday, January 25

Section 3.1

• Read Definition 3.1 and then Example 3.3. How many permutations are there on four elements? List them all.

• Go back to the beginning of the section and read through Theorem 3.2. Try to summarize his argument to a proof
of Theorem 3.2.

• Prove Theorem 3.2 again, but try induction this time.

Wednesday, January 27

Section 3.2

• Read the first paragraph, which defines the concept of a string over a finite alphabet. List all the length 2 strings
over the alphabet {1, 2, 3}. Why do you think there are nine of them?

• Read Theorem 3.6 and its proof. Compare this with your conjecture from the previous item.

• Read Definition 3.8 and 3.9. For each of the following items, decide whether there is a function from {1, 2, 3} to
{1, 2, 3, 4} satisfying the listed properties. If so, give an example. If not, explain why not.

– neither injective nor surjective

– injective, but not surjective

– surjective, but not injective

– both injective and surjective (that is, bijective)

• Repeat the previous exercise, but let your function map from {1, 2, 3, 4} to {1, 2, 3}.



Friday, January 29

Section 3.2

• List all 2-element strings over the alphabet {1, 2, 3, 4} in which no digit is repeated. Why do you think there are
twelve of them?

• Read Theorem 3.13 and its proof. (Notice the definition of “falling factorial” just after the proof.) How does the
formula there compare with your answer to the previous item?

Section 3.3

• Read Definition 3.15. List all 2-element subsets of the set {1, 2, 3, 4}.

• Read Theorem 3.16 and its proof. Try to use the reasoning of the proof to explain why there are six subsets in the
previous item. (Compare this with the number of strings in the very first item.)

Monday, February 1

Section 4.1

Nothing for today. Connor will present on the Binomial Theorem and I will fill in the remaining time with some identities
from Section 4.1.

Wednesday, February 3

Section 5.1

• Read Definition 5.1. List all weak compositions of the integer 4 into two parts and three parts. Which of these are
also compositions?

• Read Theorem 5.2, but not its proof. Notice the similarity between this formula and the multiset formula from
Theorem 3.21. Try to prove Theorem 5.2 using stars and bars.

• Notice how Corollary 5.3 is immediately deduced from Theorem 5.2.

Section 5.2

Friday, February 5

Section 5.3

Nothing for today. Ann Marie will present on integer partitions and I will fill in the remaining time.

Monday, February 8

Print the files “Example Proofs” and “Homework Rubric” from the course website. Using the rubric, grade each of the
four example proofs. Be sure to include plenty of comments on why you gave the score you did. Reflect also on the general
quality of the proof. What did it do well? What did it do poorly? How would you improve the poor parts?

Wednesday, February 10

Section 7.1

• Read Examples 1 and 2 along with their solutions. In your own words, explain what is going on with the alternating
addition and subtraction.



• Read the statement of Theorem 7.3. Write the summation out in full for the the n = 2 and n = 3. Compare this
with Examples 1 and 2.

Section 7.2

• Read Example 7.4, which defines a derangement. List all derangements on the set [4].

Friday, February 12

We will meet in the Cooper Center (Room 317 in the library) for discussion about scientific presentations. Please reflect
on your own speaking experiences (both in our class and in other situations) and write two or three questions you would
like to ask of our presenter. The questions can be about public speaking in general or they can be about presentation
mathematics in particular.

Monday, February 15

Homework 1 drafts due today.

Section 7.2

• Read Theorem 7.5 and its proof. (We will go through the details during class, but I intend to be particularly hands
off for this one.)

Wednesday, February 17

Section 9.1

You’ll notice I am moving back and forth through this section. This is intentional.

• Read the definition of a graph and the definition of degree.

• Read the definition of a connected graph. Draw an example of a disconnected graph.

• Draw an example of a connected graph on six vertices in which every vertex has degree 3.

• Skip to Theorem 9.4 and its proof. What are e and the di in the context of your example from the previous item?
According to the theorem, is it possible to draw a graph on seven vertices in which every vertex has degree 3?

• Return to the sequence of short definitions leading up to closed Eulerian trail. Does the graph in Figure 9.2 appear
to have a closed Eulerian trail? (Show a couple attempts at producing one.)

• Read the statement of Theorem 9.2. According to the theorem, does the graph in Figure 9.2 have a closed Eulerian
trail?

Friday, February 19

Section 9.2

• Read the definition of Hamiltonian cycle and Hamiltonian path.

• Consider the graphs in Figures 9.10 and 9.11 on page 204. Which of these appear to have Hamiltonian paths or
cycles? (Don’t spend too long searching.)

• You may find the discussion about computational complexity interesting.

Section 9.3

Ann Marie will present on directed graphs and Hamiltonian paths in tournaments.



Monday, February 22

Section 9.4

• Read the definition of isomorphism and Example 9.10.

• Give an example of two 3-regluar (i.e., all vertices have degree 3) graphs on six vertices that are not isomorphic.
How can you be sure they are not isomorphic? (Consider lengths of cycles.)

Wednesday, February 24

Section 10.1

Nothing for today. Connor will present on characterizations of trees. I will fill in the remaining time.

Friday, February 26

Section 10.2

• Read Example 10.10 and the description of the greedy algorithm for finding a minimum weight spanning tree. (This
is known as Kruskal’s algorithm.)

• Using the graph in Figure 10.5 as input, determine the spanning tree produced by Kruskal’s algorithm.

Monday, February 29

Section 10.3

• Read Definition 10.13, Example 10.14, and Example 10.15.

• Draw some other graph on four vertices and determine its adjacency matrix.

• Direct the edges of your graph from the previous item however you like. What is the adjacency matrix of this
directed graph?

Wednesday, March 2

Section 11.1

• Read the definition of chromatic number. (The story about cellular frequencies might make the problem of finding
chromatic numbers seem less ridiculous.)

• What is the chromatic number of the complete graph? An even-length cycle? An odd-length cycle?

Section 11.2

• Read the two definitions of bipartite (see Figure 11.2 for a visualization). Why are these definitions equivalent?

Friday, March 4

Section 11.3

• Read the definition of matching and perfect matching. (The story about job placement might make the problem of
finding perfect matchings seem less ridiculous.)

• Read Proposition 11.12, which describes a necessary condition for the existence of a perfect matching. What is the
negation of this proposition? (It should look something like “If there exists a subset T such that...”.)



• Draw a couple bipartite graphs that fail to have a perfect matching. Identify a subset T (as in the previous item)
that is causing the failure.

Friday, May 6

Deadline for rough drafts of papers. Email your paper to your peer reviewer and to me. I will have my comments ready
for pickup in my office by Monday.

Monday, May 9

Deadline for critique of peer’s paper. You do not have to include me in the loop. Just make sure you get your remarks
(either by email or hardcopy) to your peer sometime today.

Thursday, May 12

Deadline for final paper. Please email all the relevant files (tex, pdf, images) to me by 8 am.


