Mathematical Things to Do During the Academic Year

Budapest Semesters in Mathematics:  The BSM program is an opportunity to study mathematics with some of the best mathematicians in Hungary.  Normally, students stay for one semester, although studying in Hungary for the year is not uncommon.  BSM offers a huge variety of mathematics courses, including some subjects that you would not be able to study at your home institution.  In addition to learning a lot of great mathematics, you have the opportunity to travel, learn some Hungarian, and meet a group of 50 to 60 talented math students like yourself along the way.  How you fund BSM depends on your financial aid package and your home school’s policy on study abroad.  

http://www.stolaf.edu/depts/math-old/budapest/
Math in Moscow:  The Math in Moscow program is another study abroad program geared towards mathematics.  The Moscow program is much smaller than BSM, generally about 10 students participate each semester, and taught at a higher level.  Class sizes are sometimes as small as one person, and usually no larger than five.  As with the BSM program, an incredible variety of mathematics courses are offered.  Again, funding Math in Moscow depends on your own financial aid and home institution.

http://www.mccme.ru/mathinmoscow/index.php
Penn State MASS:  MASS stands for Mathematics Advanced Study Semesters.  In this semester program, the students take three courses, one in analysis, one in algebra, and one in geometry.  The intent of the program is to prepare undergraduate math students for graduate work.

http://www.math.psu.edu/mass/
Smith College Center for Women in Mathematics:  This program is designed for students who are interested in graduate school, but are at a disadvantage in the application process because of their undergraduate education.  As with IMMERSE and EDGE, participants take the “core” mathematics courses needed for graduate school.  Unlike the other pre-grad programs, the Smith program is either a semester or a year long.  Participants receive a stipend as well as a full tuition waiver.

http://www.math.smith.edu/center/node/10
Nebraska Conference for Undergraduate Women in Mathematics:  The University of Nebraska, Lincoln has a math department which has a distinctive focus on getting women and minorities involved in math graduate school.  In that spirit, they host a conference for undergraduate women every year.  Undergrads are invited to give talks, listen to talks, learn about career paths and graduate school, and meet other female mathematicians.  Funding is often available from either UNL or your home institution.

http://www.math.unl.edu/~ncuwm/10thAnnual/
Joint Mathematics Meetings:  The Joint Mathematics Meetings is the annual meeting of the MAA (Mathematics Association of America) and the AMS (American Mathematical Society).  At the Meetings, you can attend math talks by college and university faculty, graduate students, and even some undergraduates.  You can also browse the book exhibit for your favorite math books, meet up with other math students (like those you met at SMP), and connect with professional mathematicians from around the country.  As an undergraduate, you can also take part in the undergraduate poster session.  This poster session is meant for any type of mathematical project performed by an undergraduate, whether it’s original research, a paper you wrote for a math class, etc.  Funding is often available from your home institution to go to the Joint Meetings, and the MAA has some funds for students as well.

http://www.ams.org/amsmtgs/2110_intro.html
Pi Mu Epsilon conferences:  Pi Mu Epsilon is a national honor society for mathematics.  This organization has chapters in various colleges and universities across the country (perhaps in your home school, even), publishes a journal specifically for undergraduate research, and holds both national and regional conferences at which undergraduates can give talks on their own research.  Attending these meetings, or becoming a member of Pi Mu Epsilon, is a great way to connect with other talented undergraduates and see the kinds of research undergraduates are doing.  Many home institutions have funding for such conferences.

http://www.pme-math.org/
Sectional MAA Meetings:  The MAA is split into 29 sections, all of which hold regional meetings, usually twice a year.  Students are welcome at these meetings, and often the meeting includes a block of undergraduate talks.  These talks range from independent study projects to original research.  Giving a talk at a sectional meeting is great practice, as you’ll undoubtedly be doing many such talks if you choose a career in mathematics.  The audience at the sectional meetings is friendly and encouraging of undergraduates.  Again, funding is often available from your home school or department.

http://www.maa.org/sections/schedule.html
Regional Undergraduate Math Conferences (RUMCs):  RUMCs are conferences specifically for undergraduates, sponsored by the MAA.  All talks at these conferences will be by undergraduates, mostly on original research.  RUMCs are a great way to connect with other undergraduates, and another opportunity for you to give a talk of your own.  Again, your department or home institution may have funding available to go to these conferences.  

http://www.maa.org/rumc/upcoming.html
Putnam Exam:  The Putnam Exam takes place once a year in December.  It consists of twelve extremely difficult problems, split into two sets of six administered in two three-hour blocks.  The flavor of the problems is similar to what you’ve seen in Problem Solving at SMP.  The topics and the amount of background that is necessary or useful to solving those problems range greatly.  Although the maximum possible score is 120, most people score under five.  Often the median score is zero.  Graduate schools, REUs, and other things you might be applying for like to see that you have at least attempted the Putnam, regardless of your score.  You will most likely be able to take the Putnam at your home institution; let your advisor or another faculty member know if you’re interested.  Some schools have problem sessions ahead of time to help students prepare for the Putnam.

http://math.scu.edu/putnam/
Mathematical Contest in Modeling:  The MCM is a contest for undergraduates which takes place annually in February.  Contestants form teams and work together to find mathematical representations/solutions to applied problems.  For instance, one previous problem was to find an algorithm to create Sudoku puzzles, and to find a way to measure the difficulty level of a puzzle.  Other example problems are available on the MCM website.  There is a small entrance fee for the MCM (about $75 per team), but this cost might be covered by your home department or institution.  

http://www.comap.com/undergraduate/contests/mcm/
Grading, Tutoring, and/or Math Club:  Many departments have opportunities for undergraduates to help out around the department, such as grading homework for lower level classes like Calculus, or tutoring in something like Carleton’s Math Skills Center.  Grading and tutoring are both great ways to get involved in your home department, get to know professors in a different context, review the basics of calculus, linear algebra, etc., and get some valuable grading/tutoring experience before graduate school.  Plus, these are often paid positions!  In addition to grading and tutoring, many schools have a Math Club or some other form of extracurricular math activity.  Getting involved in the Math Club (or whatever your school has) is a good way to get to know your fellow majors, and get involved with math beyond just doing coursework.

Independent study/research:  If you come from a small school, the variety of math courses available to you might be limited.  One way to get a broader mathematical education in this situation is to do independent studies in areas that interest you.  Talk to a professor you’ve already had for a course, and ask if he or she might be interested in doing an independent study with you.  If you have a subject in mind, great!  Ask to study that subject.  If not, see if your professor has a suggestion for something you could study for a semester.  Remember, it’s best if you can get in 1-2 courses in each of algebra  and analysis, and one course in each of  topology, complex analysis, and differential geometries before graduate school, so you might ask about those first.  

Independent research is something else you can inquire about with a professor at your home institution.  Perhaps you’ve been thinking about a difficult problem from class, or saw something at a talk you thought was interesting.  Remember, independent research doesn’t have to be original research, and original research often begins with independent research.  If you do an REU next summer, you also might consider trying to get credit during the academic year by continuing that research.

Professional Organizations:  As early as possible, you will want to join professional organizations such as the MAA, the AMS, the Association for Women in Mathematics (AWM), the Society for Industrial and Applied Mathematics (SIAM), and the National Council for Teachers of Mathematics (NCTM).  All of these organizations have memberships for students, usually with a greatly reduced fee.  Being a member of these organizations allows you to network with other mathematicians and exposes you to all kinds of opportunities in mathematics.  Your department may have an institutional membership with a limited number of free student memberships.  Ask your department.  As a start, perhaps join AWM or MAA.

www.ams.org
www.maa.org
www.awm.org
www.siam.org
www.nctm.org
