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Presentations
Summary: Mathematics is an active and living field, with research questions occurring in many
different directions. In number theory, there are a surprising number of open problems that can
be stated in a fairly elementary manner. In these presentations, you will read research articles in
number theory that are directed to a general audience. They may solve a (formerly) open problem,
or just provide some initial background on a large and rich field. But they are all expositions
that you can understand given your background in this course. This is a chance for you to learn
about new topics that you would not normally see in an undergraduate course. You may even be
hypnotized by number theory’s sublime beauty and find yourself irresistibly drawn to these topics
long after the course is over.

Dates:

• Nov 12. Articles assigned.

• Nov 26-30. Group meetings scheduled.

• Dec 3-7. Presentations in class.

Structure: As groups of two, you will read one of the articles / article collections listed below.
Each group will be assigned one of these choices on Monday November 12. With one exception, I
will not be giving you the articles. You must find them on the internet. The database MathSciNet (
http://www.ams.org/mathscinet/search.html ) is a good resource and Smith’s library pays to have
many of these articles available through MathSciNet via SCLinks. It’s good to know how to make
use of this resource.

You and your partner should begin reading early – there may be some terminology or notation that
you have not seen before. You may always ask me questions by email or in office hours – longer
questions or questions with a lot of notation may be better for office hours.

Your presentation will be 25 minutes long, followed by 5 minutes of questions from me or your
fellow students. You may use the boards or a computer. You should give the class a background
explanation on the topic and discuss the main results. Prepare the audience for the main result with
any necessary lemmas. Anticipate potential points of confusion and prepare a clarifying example or
two. The only requirement I am imposing for content is that you must have at least one full proof
during your presentation – this could be your main result (leaving lemmas stated but unproven) or
it could be an important lemma.

In the week before presentations, each group will schedule a 30-minute meeting with me. You will
provide an outline of your talk – what points you will cover, which proof(s) you will give, what points
you imagine may cause confusion and how you are prepared to clarify them. This meeting will be
half of the score on your presentation. What I am mostly looking for is your organization, planning,
and how deeply you have considered your article. “Depth of consideration” means understanding
why steps were needed in proofs and what things behave differently if some basic hypotheses are
altered (e.g. why does a theorem need a prime as a hypothesis instead of a composite number?
What goes wrong for composites?). It may be that some nuances of the article are still mysterious
to you and I would be happy to help clarify them; however, by this point you should have grasped
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the main thrust of the article. My feedback to you in this session will be advice about length and
choice of individual topics or examples.

During presentation week, we will not have regular class. Instead, we will have two groups present
per day in class time. Please be on time for your talk since we have limited time available. As a
sign of respect for your fellow students, please also be on time for their talks as well.

General definitions: A field is a set closed under addition, subtraction, multiplication and di-
vision (except division by 0). You know several infinite examples already: Q,R,C. However, there
are also finite examples, and you know a particular class: Zp, the integers modulo p for p a prime.
This set has p elements. The authors in these articles may use the notation Zp, Z/pZ, or Fp, but
they all refer to the same object. There are also finite fields that have q = pk elements for p prime
and k > 1, but for the purposes of understanding the articles, k = 1 should suffice.

Articles and article-specific instructions:

1. (Easy as ABC). Article: Polynomials: A Beautiful High School Topic, S. Lang (2003?). This
article does not seem to be available anywhere online. I have a paper copy and will lend
it to be photocopied, but please do not lose it! For the presentation, you are required to
prove the Mason-Stothers Theorem, which is a polynomial version of the abc-conjecture. You
should know what the abc-conjecture is and explain how the Mason-Stothers Theorem is an
analogue.

2. (Total zero). Article: Zero-sum Sets of Prescribed Size, N. Alon, M. Dubiner (1993). This
article is not available on MathSciNet for download (but it is listed). It can be found on one
of the authors’ websites. You must give two proofs of the Erős-Ginzburg-Ziv Theorem, the
original one using Cauchy-Davenport and a second one of your choice. You should mention
the Kemnitz Conjecture (find out what its current status is—conjecture or theorem?).

3. (It’s a race!) Article: Prime Number Races, A. Granville, G. Martin (2006). This paper does
not have a Theorem – Proof format, but there are proofs conducted in the course of the text
where formulas a manipulated to get other formulas. Since the paper is lengthy, the first three
sections (up to page 22) should be plenty for a presentation. During your presentation, you
must mention the Riemann Hypothesis and elucidate its relationship to these races.

4. (Wild and Wooley) Article: Wild and Wooley Numbers, J. Lagarias (2006). You should inform
the audience about the 3X + 1 conjecture and work through some examples. The semigroup
generated by a set S is the set of all finite products of elements of S. For example, if S =
{2, 3, 5}, then the semigroup generated by S is all the integers of the form 2i3j5k for i, j, k ≥ 0.

5. (Recurring Recurrences) Article: A Familiar Recurrence Occurs Again, I. Leonard, A. Liu
(2012). You will need to introduce the audience to the concept of generating functions. An-
drews 3.4 has a good exposition on this subject. It could be helpful if the audience saw you
calculate the generating function for the Fibonacci sequence (Andrews, problem 3.4.5), since
the method is similar for solving the generating function in the article.

6. (The Power to Divide) Article: Power Values of Divisor Sums, F. Beukers, F. Luca, F. Oort
(2012). No additional instructions.
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