
Math 218: Elementary Number Theory
Fall 2019

Basic Course Information

Instructor: Prof. Jen Paulhus
Time and Location: MWF 10:00-10:50 AM in 2245 Noyce Science Center
Office Hours: M 9-9:50 AM, T 3:30-4:30 PM, TH 9:00-10:00 AM, F 11:00 AM -12:00 PM
Office: 2519 Noyce Science Center
e-mail: paulhus@math.grinnell.edu
webpage: http://www.math.grinnell.edu/~paulhusj/teaching/ma218f19.html
Mentor: Cole Polglaze (polglaze@grinnell.edu)
Text:Explorations in Number Theory, Jeanne Agnew
The book is available on PWeb under “Library Resources” and “Library E-Reserves Files”
Material Covered: We will cover most of the first four units, and then parts of the other units.
Other Sources: On reserve in the Kistle Science Library:

How to Think Like a Mathematician by Kevin Houston
Write Your Own Proofs in Set Theory and Discrete Math by Amy Babich and Laura Person
Introduction to Mathematical Structures and Proof by Larry Gerstein [online]
There are also several Combinatorics books available.

What is Number Theory?

Number theory is one of the oldest branches of mathematics, far older than Calculus. The subject, at
its most basic, asks questions about the integers. For instance, how are the prime numbers distributed
among the integers? What are integer solutions to a particular polynomial equation? Which integers can
be expressed as the sum of two squares? The tools used to solve these problems span topics in much of
modern pure mathematics.

Learning Goals

The primary goal of this class is to prepare you for the 300 level courses and beyond. We will use number
theory as a backdrop to discuss how to think about mathematics, how to read mathematical writings, and
how to write good mathematics. Perhaps for the first time in your math career, the goal is to learn how
to produce mathematics much more than how to use mathematics.

Here is what a successful student will master in this class.

• Develop individualized study skills in preparation for the Foundation courses by devising personalized
strategies to:

– get the most out of class time,
– best utilize time spent on homework,
– prepare for exams at this level, and
– successfully internalize deep material.
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• Strengthen writing and communication skills in mathematics to the point where the writing clearly
articulates the key ideas to non-experts.

• Hone problem solving skills: learn how to approach problems in a new field and how to attack
different types of problems.

• Learn key concepts of number theory: divisibility, congruences, Euler φ-function, quadratic residues,
and multiplicative functions.

• Learn general mathematical concepts: induction, basic counting, binomial coefficients, and equiva-
lence relations.

Growth toward these goals will be measured in class by the students ability to

• solve new, never before seen, problems during exams,

• solve increasingly difficult homework problems,

• write clear solutions to homework problems which may be understood by peers, and

• know definitions, basic computational techniques, and fundamental examples in the subject.

By the end of this course, you should have a much better sense of what advanced mathematics entails.
Even if your life goals do not involve further mathematical study, many of the skills you will learn translate
to other fields. As this course is a prerequisite for higher level computer science courses, we will also cover
material in preparation for those courses.

Grading Policies

Homework: Homework assignments will be due at the beginning of class approximately every other class
period. Assignments are listed on PWeb. No late homework will be accepted but I drop your lowest
homework score. However, if you LATEX your assignment (and you are on time to class that day), you
may submit the assignment before 7 PM on PWeb without being considered late. The grading rubric
for homework is posted on PWeb and includes expectations for assignments. Early in the semester some
re-writes on homework solutions will be assigned. Homework is 22% of your grade.

Exams: There will be three in-class exams tentatively scheduled for October 2, October 30, and
November 27. The exams are closed books, closed notes, etc. No makeup exams will be given unless
agreed to beforehand. Contact me immediately if you have a conflict with an exam. The three exams are
15% each.

Final: There will be a cumulative final which will count for 25% of your grade. The final exam is Wednes-
day, December 18 from 9:00AM-12:00PM. Do not make plans to go home early.

Participation: From time to time during the semester we will have discussions about a variety of topics
concerning how to be a mathematician. Additionally, there will be a couple of articles assigned for you to
read. We will discuss these articles in class. Finally, you will write some brief personal reflections. Your
contributions to these conversations and your writings will count as 8% of your grade.

MASSS The department has a student seminar series which runs many Tuesdays at 11 AM. I will give
bonus credit up to 1

4 of a point on your final grade if you attend at least 3 of these talks and, for each one,
send me a quality paragraph (via email) by 5 PM on the Friday immediately following it describing what
the talk was about and a new mathematical concept you learned from the talk.

Solutions for the homeworks and grades will be posted on the course’s PWeb page.
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Other Class Policies

Cell phone usage is strictly prohibited during class. I typically do not allow laptops or tablets in class, but
if you would like to take notes on such a device, come talk to me.

Please show up on time, please do not leave in the middle of class unless it is an emergency, and please
keep conversations among yourselves during class to an absolute minimum.

Accommodations
Grinnell College makes reasonable accommodations for students with documented disabilities. Students
need to provide documentation to the Coordinator for Student Disability Resources, John Hirschman,
located on the 3rd floor of Goodnow Hall (x3089) and discuss your needs. Students should then notify
me within the first few days of classes so that we can discuss ways to ensure your full participation in the
course and coordinate your accommodations.

Academic Honesty
Make sure you are familiar with the college’s guidelines for academic honesty which you can find here:
http://catalog.grinnell.edu/content.php?catoid=12&navoid=2537#Honesty_in_Academic_Work

My policies and guidelines may be found on the homework rubric. There are very serious consequences if
you are found to be in violation of one of these policies. A typical first offense is a zero on the particular
assignment, your final grade in the course is dropped a full letter grade, and you are ineligible to receive
honors from any department.

Attendance and Workload
You are expected to attend every class and you are responsible for all material presented and changes
announced during class. There is a strong correlation between attendance and grade performance. There
will be no extra credit, late homework will not be accepted, and no makeup exams will be given unless
agreed to beforehand. As this is a core course in our major, 8-10 hours of work beyond class is quite
typical.

Success In My Classes

Students come to this class with very different backgrounds, skills, and experiences. Usually the most
successful students in my class have two things in common: they work hard and effectively, and they are
able to self-reflect honestly and then make adjustments to their behaviors accordingly.

Mentor

The mentor for Math 218, Cole Polglaze, is a senior math and english major who has already taken several
300 level math courses, including the two foundations courses. Her job is to be a guide for students as
they transition to proof based mathematics courses, including discussing her own experiences adjusting to
300 level courses. She will also be available to talk about proofs from class, as well as discuss alternative
proofs to, and provide supplemental information about, material in class. Cole can help with homework
and your writeups, particularly by pointing out where a completed solution goes wrong, or where a written
solution gets hard to follow.

Cole will have a rotating schedule which will be posted and updated on PWeb. Room 2245 in Noyce has
been reserved every Sunday, Monday, and Wednesday from 7-8 PM so you should feel free to go there to
work on Elementary Number Theory homework even on days Cole does not have an official mentor session.
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