
Math 172 Spring 2017

Math 172: Course Outline and Policies

1 Vitals

• Instructor: Tyler Helmuth

• Lectures: Tuesdays and Thursdays, 11:00–12:30, 9 Evans Hall.

• Office: 899 Evans Hall

• Office Hours: Tuesday 12:30 – 1:30 and Friday 5:00 – 6:00. Additional office hours are possible by
appointment.

• Textbook: Enumerative Combinatorics Through Guided Discovery by Kenneth P. Bogart, available
here. Supplemental references will be provided as needed.

• Email: jhelmt@math.berkeley.edu. Please include Math 172 in the subject line when emailing about
the course.

2 Course Content

The course will, by and large, follow Enumerative Combinatorics Through Guided Discovery by Ken-
neth P. Bogart. This textbook is available for free at https://math.dartmouth.edu/news-resources/

electronic/kpbogart/ComboNoteswHints11-06-04.pdf. You will probably find this textbook unusual –
it consists almost entirely of problems to be solved. During lectures we will solve some of these problems,
and others will be assigned as homework. The majority of class time will be devoted to working on
problems and discussing solutions. The course schedule will list the problems we will cover, and it is
very strongly recommended you read over and attempt the next few problems before each class.

The outline for the course is as follows. Each topic will be illustrated with applications. Often these
applications will introduce fundamental notions in combinatorics, e.g., integer partitions, Catalan objects,
Ramsey numbers, tree enumeration.

1. Basic counting methods: the sum, product, and quotient principles.

2. Induction and recursion.

3. Distribution problems and the twenty-fold way.

4. Ordinary generating functions.

5. Inclusion-exclusion.

6. Exponential generating functions.

7. Group actions and Pólya enumeration

8. Additional topics as time permits. Possible topics include:

• an introduction to probabilistic combinatorics and the Erdős-Rényi random graph,

• applications of combinatorics instatistical mechanics and theoretical polymer chemistry,

• an introduction to approximate counting via Markov Chain Monte Carlo methods.

There are many textbooks that cover the material of this course. Some options are

• How to Count by Robert A. Beeler. Springer, 2015.
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• Chapters 1 and 2 of Combinatorics and Graph Theory, 2nd edition, by John Harris, Jeffry L. Hirst,
and Michael Mossinghoff. Springer, 2008.

• Introductory Combinatorics, 5th edition, by Richard Brualdi. Pearson, 2010.

• A Walk Through Combinatorics: An Introduction to Enumeration and Graph Theory, 2nd edition, by
Miklos Bona. World Scientific, 2006.

• Enumerative Combinatorics Vol. I and II by Richard Stanley. Cambridge University Press.

The eBook versions of the first two titles are freely accessible online through the UC Berkeley
library. The last book is at a more advanced level than the others.

3 Expectations

3.1 Expectations for Students

Math 172 is an upper-division mathematics course, and it is expected that you have some experience in
writing proofs. The clarity and rigour of your proofs will be a major component of your grade. Understanding,
absorbing, and presenting mathematics is a skill learned by practice and active engagement. With this in
mind, please ask questions (in class or otherwise) when they arise!

As a matter of courtesy, please refrain from using electronics during class. Please be on time – much of this
course involves solving problems in small groups, and it is quite disruptive if you arrive late. In general, I
expect you to value the time of those around you by helping to create a participatory, respectful class.

You are encouraged to discuss homework problems with your peers, however, you must write your own
solutions. Academic honesty requires that you declare who you have discussed the homework with. If you
cannot resist the temptation to look up solutions, you must cite these sources. Failure to do so is considered
academic dishonesty.

During exams, any instances of academic dishonesty will result in failure of the course. This includes copying
from other students, or allowing other students to copy from you.

3.2 Expectations for the Instructor

You can expect me to be punctual for class and office hours, to be enthusiastic about the course material,
and to be able to provide help and advice about the course. I will reply to email quickly (within 24 hours),
and return homework promptly (typically within one week). As I expect students to have a diverse set of
backgrounds, you can expect me to make adjustments to the course to ensure the needs of the class are met.
I encourage you to contact me with feedback about the course if you feel changes would be helpful — while
this may seem intimidating, in my experience it is an interesting and helpful discussion for both of us.

4 Grading, Exams, and Homework

• Homework: 20%

• Midterms (2): 15% each

• Participation: 5%

• Final: 45%

The midterms will be held during class. Midterm one will take place on February 9th, and midterm two will
(tentatively) take place on March 23rd. According to the Spring 2017 Final Exam Calendar Guidelines the
final exam will be on Thursday, May 11th at 11 AM. Exam dates are fixed, and exams cannot be made up.
A justified absence from a midterm will result in the grade being replaced by the final grade. Please ensure
your schedule is compatible with the final exam at the beginning of the semester.
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Homework is due at the beginning of Thursday lectures; late homework will not be accepted for any reason.
To accomodate for illness, forgetfulness, and other issues, the lowest two homework scores will be dropped.
On weeks with midterms there will be no homework.

Your participation grade will be determined by your attendance in class and your engagement in problem
solving in small groups. If you attend class regularly and engage with the material you will have no problem
obtaining the 5%.

5 Other

Please let me know if aspects of my instruction or course design create disability related barriers so that we
can discuss solutions. If you need special accommodations during exams, ensure that DSP contacts me on
your behalf as soon as possible. Last-minute arrangements are unlikely to be possible.

Incomplete grades are very unlikely to be given. Please see https://math.berkeley.edu/~gbergman/ug.

hndts/I_info.html, where George Bergman gives a description of the purpose incomplete grades serve.

I would like to acknowledge that this course outline borrows from similar documents prepared by Yan Zhang,
David Steinberg, and Vic Reiner.
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