MATH 320: Topics in Combinatorics
Fall 2019
Midterm IT Review

Logistics: The Midterm will be one hour long and will include material from Chapters 3 and 6 Sections
1-3. You may bring in one page of notes with writing on the front.

Chapter 3:

e Section 1: Inclusion-Exclusion
We did a short review of this on Monday in the context of Section 6.3. You will want to remind
yourself of the notation and the sort of problems that lend themselves to this technique.

e Section 2: Mathematical Induction
This section is largely review from Proofs with the exception of an increased emphasis on proving
inequalities and the use of this technique to solving recurrence relations.

e Section 3 and 4: Intro to Generating Functions
Remind yourself what a generating function is and how it is useful. Recall the difference between
OGFs and EGFs. Remind yourself if the elementary formulas (e.g. 1+ az + a?2% + a®z3 + -+ and
1+ar+a’x?+a323+- - - a"2™). Ideally you are thinking about these formulas and not simply copying
them onto your note sheet. There is also notation to recall about “coefficient extraction.” There are
convolution formulas. We had to recall the method of partial fractions.

e Sections 5 and 6: Generating Functions and Solutions to Recurrence Relations
Recall that these two sections comprise a story that goes: We can use OGFs and EGFs to find
solutions to recurrence relations and in some particular instances, we can use these techniques to
develop plug-n-chug formulas for solutions.

Chapter 6:

e Section 6.1 Introduction to Graph Theory
This section was an introduction to notation, terminology, examples, and several elementary theo-
rems. You will want to carefully read this section and make sure you are familiar with all of these.

e Section 6.2 Trees
This section introduced acyclic graphs and Cayley’s Formula (Theorem 6.2.5) which involved Priifer
Codes. It ended with a discussion of binary trees.

e Section 6.3 Coloring
This sections discussed vertex coloring in graphs and introduces much new terminology (e.g. proper
k-coloring) and notation (e.g. x(G) and p(G, k)).



