
Mathematics 281S: Problem Solving Seminar

Fall 2024 Wednesdays 4:40–5:55 pm Physics building 119

Professor: Lenny Ng
My e-mail: ng@math.duke.edu My office: Physics 216

This syllabus was last updated July 25.

Course web site: Assignments and other information will be posted to Canvas, https:
//canvas.duke.edu/. Please make sure you stay up-to-date with the information posted
there. There is also a rudimentary course web page at https://math.duke.edu/~ng/

math281Sf24/ but this is mainly for the benefit of people who aren’t enrolled in the course.

Office hours: TBA and by appointment (set up in person or by email). If you want to set
up an appointment via email outside of scheduled office hours, please keep in mind that I
can’t usually answer email immediately; on occasion it may take a day for me to respond.

Course synopsis: In this half-credit seminar, you will develop and hone your mathemat-
ical problem solving skills. Each week you’ll be challenged with fun, recreational, and
unconventional problems on a different topic. Topics will range widely through areas
such as number theory, algebra, combinatorics, probability, and geometry, with a focus
on areas that aren’t typically part of a conventional math curriculum. Solving many of
the problems will involve just as much creativity as technical knowledge.

Prerequisites: No formal prerequisites; everyone is welcome regardless of background!
However, you should be willing to think hard and creatively about a variety of math
problems, and to work with others. Previous experience with proof-writing (think Math
221, 401, 431, etc., or possibly background in math competitions) will be helpful but is not
required; part of the goal of the course is to improve your proof-writing skills.

Please note that instructor permission is required to take this course (mainly so that I
can learn a bit about the folks who want to take this class). If you’d like to enroll and you
haven’t already contacted me, please email me.

Textbook: There is no required text for this course. However, we will often be consulting
the book Putnam and Beyond, 2nd edition, by Razvan Gelca and Titu Andreescu. This book
is available for free as a PDF from the Duke Libraries web site; please make sure you get
the 2nd edition.

I may also point you on occasion to a series of Youtube videos by Professor Po-Shen
Loh (Carnegie Mellon); there’s a link on Canvas, or click here: https://www.youtube.

com/playlist?list=PLglvnRus7Jj5tZ42maZ3sdgvxIXTNx2D7.
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Pre-course homework: Even though there aren’t any formal prerequisites, there is some
background material that you should review if you’re wondering if you’re ready for this
course: the proof-writing techniques discussed in Chapter 1 of Putnam and Beyond. If
you’re familiar with the techniques described there (proof by contradiction, mathemati-
cal induction, pigeonhole principle), then you’re ready for this course. If not, then you
may want to read Chapter 1, especially sections 1.1 through 1.3. We’ll also review these
techniques at the first meeting.

Also, this is a heads up that I’ll be giving you a short (and fun?) assignment to do
prior to the first class; it will be posted on Canvas and announced to the class via email.

Course structure: This is a working seminar. Students are expected to attend and actively
participate in the class meetings. Most classes will consist of two parts: a portion where
you work with each other to solve (or brainstorm ideas for) the assigned problems for that
week, and a portion where I discuss the topic for the following week’s problems. For the
part where you’re working on problems, you are expected to think about the problems
beforehand, and to come to class with ideas for how to approach (or even solve) some or
all of them.

Assignments and grading: There will be weekly problem sets consisting of a variety
of problems around a theme of the week; each student will write up solutions to two
problems of their choosing from the problem set. As mentioned earlier, you’re allowed
and encouraged to work with fellow students on solving the problems; however, you
must write up your solutions on your own. Late homeworks will not be accepted. In
addition, I will assign a reading each week on the topic of the following week’s meeting,
and you are responsible for keeping up with the reading.

Your grade will be based on your problem sets and class attendance/participation.
There are no exams for this course!

Duke community standard: All students must adhere to the Duke community standard.

Math 281S versus Math 283S: There is another, similar course, Math 283S “Advanced
Problem Solving Seminar”, which is more geared toward students interested in math
competitions including the Putnam competition. Math 283S is also offered this fall. Com-
pared to Math 283S, Math 281S is more designed for people who want to work on their
problem-solving skills but without the pressure of competitions. I’d be happy to chat
with you about which course would be more appropriate for you; it’s not advisable to en-
roll in both. If you’re interested in enrolling in Math 283S, please contact Professor James
Hughes, jhughes@math.duke.edu.
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