June 4, 2008

Rose-Hulman Undergraduate Math Journal

Dear Editors:

This is a letter of support for Lucas Wagner’s paper “Beyond Burnside’s Lemma,” which he submitted to your journal a couple of days ago.

Lucas graduated from Concordia College, in Moorhead, MN, last month, with a double major in mathematics and physics.  He is going to graduate school in physics.  Even though he considers physics his predominant major, I convinced him to take my second-semester abstract algebra class last semester.  One of the early topics was Burnside’s lemma, along with some basic examples.  Lucas was very interested in this topic and began writing programs in Python to carry out some computations for some of our examples.  He was also enrolled in our senior seminar class, and asked me if he could develop these programs and ideas to help him count situations where he allows what he calls “color cycling” as his senior project.  Basically, Lucas answers questions like, how many indistinguishable 2 by 2 checkerboards are there if we color the boards with three colors, allow rotations and reflections of the board, and also allow the colors themselves to be permuted (the “color cycling”)?  This extension, and the work needed to answer such questions, goes beyond what one would see in a typical undergraduate curriculum.  He did an excellent job with his project.  We require that students give a presentation of their work at the end of the semester, but do not require a thesis – in fact, no math major has written a thesis here in over five years.  Since his work was so impressive, however, I suggested that Lucas write a thesis.  The result is the paper he submitted to your journal.

Lucas completed this project as an undergraduate with no supervision at all.  He answered his questions completely and independently, without having any knowledge of combinatorics besides Burnside’s lemma.  (For example, he had never heard of Pólya’s theorem.)  After he wrote a first draft of his thesis, I suggested that he look at some combinatorics books to see how his work fit into this field.  He was disappointed to find that questions like these had been asked and answered before.  His paper now mentions the historical context of his work.  So, while Lucas’s results are not original, they were certainly original to him, and I think he has a well-written paper that gives exactly what is needed to answer the questions he considered, and nothing more.  He is not bogged down with unnecessary notation.  And it is very impressive that he independently discovered, in a matter of weeks, results that took others much longer.  Although he includes little of his code in the paper, it is also a bonus that Lucas has computer programs for all of his examples.  He has written a very nice paper that many people will find interesting.

I will also say that, if you would like Lucas to make any revisions to his paper before accepting it, he would gladly and promptly do so.  He wants this paper to be as good as it possibly can be.
I am an assistant professor in the math department at Concordia, and you can include any of the following contact information below.

Sincerely,

Dr. Daniel P. Biebighauser

Department of Mathematics and Computer Science

Concordia College

Moorhead, MN 56562

biebigha@cord.edu
