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Course Description

We will explore the mathematical strategies behind popular games, toys, and
puzzles. Each week will consist of a lecture and discussion followed by game
play to implement the concepts learned in class.

Objectives

Students will learn to apply mathematical strategies to both analyze and
play popular games. Most of all, we will have fun while playing games and
learning math concepts at the same time!

Materials

There is no textbook for this class, but students are encouraged to read the
weekly course notes. Occasional outside readings will be assigned.

Grading/Expectations

The course is pass/fail, with grades based 30% on attendance and participa-
tion and 70% on completion of a final project. The project will be either in
the form of a paper or a coding project.
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Weekly Schedule

Week Topic
02-01 Overview and Game Search
02-08 Card shuffling
02-15 Hex
03-01 Nim and CGT
03-08 Dynamic Programming and CGT
03-15 Group Theory and Rubik’s Cube
03-29 Monopoly and Probability
04-05 Connect Four
04-12 Guest Lecture
04-26 NP-Completeness
05-03 Game of Life
05-10 Project Presentations

Final Project Guidelines

Possible Projects

Projects will be completed alone or with a partner, with the exception of the
research paper option, which must be done individually.

• Research Paper - Game Pick a game not covered extensively in class
and investigate applications of math topics to game strategies. The
paper should include the basic rules of play, the math behind possible
strategies, and how to implement the strategies. The final draft should
be 10 pages or more (before graphics are added). Graphics and visual
aids are highly encouraged, but should not make up the majority of
the paper. The content of the paper will vary with the topic, but we
will talk about the minimum amount to be covered.

• Coding Project Implement a game discussed in class or another
game or puzzle as an application.

• Create Your Own Mathematical Game or Toy This could be a
board game, computer game, physical toy, or whatever your imagina-
tion might come up with! This option would include a 3-5 page writeup
of the rules and math behind your invention.
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• Open Problem Explore (or solve!) an open problem in the field of
mathematical games. Puzzles and games are brimming with unsolved
problems. For this assignment, you must describe the open problem
in detail and what progress has been made toward a solution so far,
describe your approach toward solving the problem, and any results
you might reach.

Deadlines

1. Checkpoint I: Project Idea 03-15 A short verbal confirmation of a
project idea.

2. Checkpoint II: Proposal 03-29 A short one-page proposal including
project choice, topic, and plan of acion to complete the project. This
can be changed later but at this point you need to present something
that indicates that you have at least thought about the final project.

3. Final Deadline 05-10 Present your project! These will be 10-15
minute presentations per group.
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