
Math 181 Fall 2018
Instructor: Ruth Luo
Email: ruthluo2@illinois.edu



Course Overview

● This course will cover several different topics in math with application to the 
real world. 

● The book is not required.
● There will be three exams and a final.
● Every Friday there will either be a 15 minute quiz or an exam.
● There will be 4 homeworks throughout the semester.

○ You are allowed one late homework (up to 3 days late).

● There will be a final group project on a topic of your choice.
● I will hold office hours Thursdays 2-4pm.
● We have a course website (link on syllabus) where I will post homeworks and 

solutions to quizzes and exams.



Future Topics

1. The Four Color Theorem: Given a drawing of any map, what is the fewest 
number of colors required to color it so that no neighboring regions share the 
same colors?



Four Color Theorem

● This problem was originally proposed in 1852. 
● It was not solved for all maps until 1976 by Kenneth Appel and Wolfgang 

Haken, professors at UIUC! Four colors suffice to color any map.
● It is one of the most important (and controversial) theorems in modern 

mathematics.
● The proof relies heavily on computers.



Future Topics

2. Prisoner’s Dilemma 

● Two prisoners have been arrested for committing a crime together. 
● Police separate the prisoners and give them each two options: betray the 

other prisoner, or remain silent.
● If both remain silent: both serve 1 year in prison.
● If prisoner A betrays prisoner B and B remains silent: B serves 7 years in 

prison, A goes free (and vice versa).
● If both prisoners betray each other: both serve 5 years in prison.



Prisoner’s Dilemma

Dilemma: 

● Suppose that A betrays B: then B either serves 5 years for betraying or 7 years for remaining silent.
● Suppose that A remains silent: then B serves either 0 years for betraying or 1 year for remaining 

silent.
● In both cases, B benefits from betraying A.
● But by symmetry, A can consider their options and find that they benefit most from betraying B.
● So two rational prisoners will both betray each other!

A BETRAYS A REMAINS SILENT

B BETRAYS A serves 5 years
B serves 5 years

A serves 7 years
B serves 0 years

B REMAINS SILENT A serves 0 years
B serves 7 years

A serves 1 year
B serves 1 year



Interesting math topics that we won’t cover

● Protein folding and P = NP
● How bitcoin works
● The mathematics behind your favorite game
● Machine learning
● Algorithms for solving Rubik’s cubes
● Infectious disease modeling
● The golden ratio and Fibonacci numbers
● ...and many more!

Your assignment (due sometime in October): write down and submit at least 3 
topics you’re interested in. Your topics do not have to be on the list. 


