Summer Research Opportunities in Mathematics at CSB/SJU


The Mathematics Department has funding for two continuing CSB/SJU students to engage in undergraduate mathematics research in cooperation with faculty here.  In addition students interested in mathematical biology or biostatistics can have their proposed advisors apply for Rooney funding.  (Rooney funding happens quite early.  Please contact faculty before January 28th.)  Each student interested in participating in this program should find a faculty sponsor in the Mathematics Department willing to work with the student.  The student and faculty sponsor will choose one of the topics given on the next page of this announcement or propose another topic.  Then the student should fill out the application on the third page and submit it with a supporting letter from the sponsoring mathematics professor to Gary Brown or Tom Sibley by February 19, 2007.   (Electronic submissions encouraged.)  The department will contact the students chosen to receive funding by March 9, 2008.  Direct further questions to Tom Sibley.

Logistical Information
Students will be employed full time (40 hours per week) for 10 weeks.  Last year students earned $8.89 per hour plus $2.82 per hour to defray room and board for a total of $3556 plus $1130 for the room and board.  (The proposed increase for this coming summer hasn’t yet been approved.)  Note Social Security and withholding taxes must be deducted.  Both CSB and SJU will provide a summer meal plan and housing.  Students will meet regularly with their faculty advisors.  The students and their advisors will decide the starting dates and ending dates, subject to the ten weeks of work, the constraints of the general research program and availability of rooms at St. John’s.  The students will have access to computers and library resources.  They are encouraged and expected to participate in all activities organized for summer research students.  They will share the results of their research in writing and at suitable forums, including a summer research seminar and, if appropriate, the national Pi Mu Epsilon Conference July 31 to August 2 in Madison, Wisconsin and other conferences later, especially the Pi Mu Epsilon conference at St. Norbert College in November 2008 and our own Pi Mu Epsilon conference in April 2009.  Travel funds to any conferences would be arranged.

Descriptions of Possible Research Topics
Game Theory, Voting Theory or Scheduling Problems in Sports with Gary Brown.  Game theory and voting theory provide important insight in the social sciences.  The student will pursue one of these topics.  Pre-requisite: Math 239.

Biostatistics with Phil Byrne or Jim Johnson and a biology professor.  Develop and/or analyze statistical information of importance to a biologist.  The pre-requisites depend on the project.  The student will need to contact an appropriate biology professor.  Note: deadline of Jan. 28 for Rooney funds, regular deadline for department funds.
Combinatorial Problems in Biology with Jennifer Galovich.  Recent work has connected RNA secondary structures with familiar combinatorial objects such as binary trees. Previous (student) work described certain statistics on combinatorial objects associated with RNA structures.  More work is needed to determine properties of these statistics, and/or to see if these statistics effectively discriminate among different types of RNA. Prerequisites:  Math 322; Bio 115 desirable.
“Gardening” Optimization with Bob Hesse.  Continue research done by a previous student using linear algebra and linear programming to find the best geometrical arrangement of interacting objects.  (The motivating example is that various vegetables grow better near certain other vegetables than others: “Carrots love tomatoes.”)  Pre-requisites: Math 239.  Math 315 and 338 would be helpful classes.  Note: Dr. Hesse is on sabbatical this semester, so interested students should contact him using e-mail.
Ecological Modeling with Bob Hesse.  Work with a new type of differential equation model to study population dynamics in ecology.  Pre-requisite: Math 337.  Biology classes are not necessary.  Note: Dr. Hesse is on sabbatical this semester, so interested students should contact him using e-mail.
Mathematical Biology with Tom Sibley and with a biology professor.  Develop and explore a mathematical model for a biological system.  Past students have studied competition in mosquitoes, assortative mating, protein regulation, three species competition, and meta-populations. The prerequisites depend on the project: MATH 239 in general, MATH 337 for some.  Biology courses are beneficial but not necessary.
Finite Geometric Structures with Tom Sibley.  Draw colorful figures, find examples, look for general patterns, make and prove conjectures, build on prior students’ research and mine.  There are several on-going projects investigating designs with lots of symmetry.  Prerequisites: MATH 331.  MATH 322, 332 and 333 can be beneficial but not necessary.

Other Topics.  Contact a professor with whom you’d like to work, either with your own idea or ask her or him for suggestions.
APPLICATION FORM

DUE: February 19, 2008 electronically or as a hard copy to Gary Brown or Tom Sibley
NAME:_________________________
e-mail: ___________________
SCHOOL:________________
YEAR: __________

NAME OF SPONSORING PROFESSOR:  ___________________________
Have your sponsoring professor e-mail Gary Brown or Tom Sibley confirming this sponsoring.
DO YOU HAVE A WORK STUDY GRANT? ________

DO YOU WISH TO LIVE AT SJU? ________   or
CSB? _______
DO YOU WISH TO USE THE MEAL PLAN? _____

FOR EACH MATH COURSE YOU HAVE FINISHED HERE, LIST ITS NUMBER, PROFESSOR AND THE GRADE YOU RECEIVED:

LIST ALL MATH COURSES YOU ARE CURRENTLY ENROLLED IN HERE:

DESCRIBE THE PROJECT YOU WISH TO DO.  (If it is one of those described in the announcement, you may refer to that description.  For your own proposal, consult with your sponsoring professor to develop a description.)

DESCRIBE WHY YOU WOULD LIKE TO DO THIS RESEARCH.

