Research Problems

Electing Election Methods


What is the electoral college? What is the difference between the electoral vote and the popular vote? Are our presidential elections fair? You will be investigating current election practices with this problem, and possibly offering alternative methods that would (hopefully) increase the fairness of our election process.

A Knight’s Tour


In the game of chess each piece has a prescribed method of movement. The knight is allowed to move in L-shaped steps. In this problem you will work to make generalizations about how these types of steps restrict (or not) which squares on a chessboard the knight can visit.

Nineteen Nice Ones


19 objects placed in front of two players may be removed from the pile 1, 2, or 3 at a time. Winning the game means forcing your opponent to remove the last object. What strategies could be used to always win the game (and then be the nicest one!)?

Community Planning and Engineering


Finding the optimal location for an object is a fundamental problem in mathematics, with applications to many other fields. For example, you work for the World Food Organization (WFO) and have been asked to locate a new water reservoir that two villages will use.  Where should the reservoir be placed?  In this project you will use models to investigate mathematical strategies for the placement of a water reservoir in problems like this, as you also investigate some of the related real-life issues.

What the Hex?


The game of Hex was introduced in the 1940’s by Piet Hein at Niels Bohr’s Institute for Theoretical Physics in Copenhagen and was independently invented by John Nash in 1848 while a student at Princeton University. Making moves on an unusually-shaped game board, can strategies for winning this “Othello for Geometers” be found?

Hanoi Handling


The Tower of Hanoi is a game that begins with some disks placed on a peg. The purpose of the game is to transfer the tower of disks to either of the two vacant pegs in such a way that at the end of the game the disks are stacked on a single peg, in a particular way. How quickly can it be done?
