
Mathematics 7230 { Fall 2022 { Analytic Number Theory

Instructor: Dr. Gene Kopp Office Hours (378 Lockett): Class schedule (232 Lockett):
Pronouns: he/him - Mon 4:00pm–5:00pm - Tues 10:30pm–11:50pm
Email: gkopp@lsu.edu - Wed 4:00pm–5:00pm - Thurs 10:30pm–11:50pm
Office: 378 Lockett Hall - Thurs 4:00pm–5:00pm

- or by appointment

Me: I am an Assistant Professor at LSU. I completed my PhD at the University of Michigan and postdocs at the
University of Bristol and Purdue University before coming to LSU. My research focuses on number theory and its
applications, and more specifically, special values of L-functions.

The course: Number theory sits at the intersection of algebra, analysis, and geometry. Number theorists borrow
tools willy-nilly from many fields of math to answer questions about the integers—including things you wouldn’t
expect, like mathematical logic and model theory!1 So, the boundaries of “analytic” number theory are inherently
fuzzy—analytic number theorists also do plenty of algebra and geometry.

Analytic number theory includes many topics, which can be grouped loosely into the following categories.

• Multiplicative number theory: The study of the multiplicative properties of the integers, including the
study of prime numbers. Dirichlet series (more specifically, zeta functions and L-functions) are a central tool.
Multiplicative number theory will be the primary focus of this course.

• Additive number theory: The study of the additive properties of the integers. Diophantine approximation
and the Hardy-Littlewood circle method may be considered to be parts of additive number theory.

• Modular/automorphic forms: The study of highly symmetric analytic functions whose coefficients (in a
Fourier expansion) and/or special values have interesting arithmetic properties.

• Arithmetic statistics: The study of “statistical” questions about integers or number fields. (Has significant
overlap with all of the other categories.)

Both “multiplicative” and “additive” number theory are really concerned with the interplay between addition and
multiplication, but in different ways. All of these categories bleed into one another.

We will spend about the first two-thirds of this course on multiplicative number theory topics, including the
Riemann zeta function, Dirichlet L-functions, general Dirichlet series, the Prime Number Theorem, growth and
average values of arithmetic functions, and Dirichlet’s Theorem on Primes in Arithmetic Progressions. The last
third of the class will include other topics chosen partially based on student preferences.

Textbook: The required textbook for the course is Multiplicative Number Theory by Montgomery and Vaughan.

Other relevant books: The following textbooks are not required, and I don’t recommend buying them right
away unless you have a good reason to. They are useful for self-study of analytic number theory topics and are
available to borrow in my office.

• Multiplicative Number Theory by Davenport. Covers some of the same material as Montgomery and Vaghan
in a more classical style.

• Analytic Number Theory by Iwaniec and Kowalski. More comprehensive textbook including additive number
theory topics.

• An Invitation to Modern Number Theory by Miller and Takloo-Bighash. Survey of an odd assortment of
interesting topics. If you want to learn about the circle method, read the relevant chapter of this book before
reading Iwaniec and Kowalski.

• Topics in Analytic Number Theory by Rademacher. Includes Euler-MacLaurin summation, modular forms
and theta functions, partitions, and the circle method, among other topics.

The following textbooks are not strictly analytic number theory textbooks, but they might be helpful for various
reasons and are also available to borrow in my office.

• Complex Analysis by Lang. Includes some prerequisite topics.

1See the work of James Ax.



• Algebraic Number Theory by Neukirch. Includes Dedekind zeta functions and Hecke L-functions attached to
number fields.

• A Classical Introduction to Modern Number Theory by Ireland and Rosen. A survey of some more elementary
topics that nonetheless are not often covered in undergraduate courses (e.g., cubic reciprocity).

• Topics In Classical Automorphic Forms by Iwaniec. Modular forms and automorphic forms for congruence
subgroups of SL2(Z).

Lectures: This is primarily an active lecture-based course. I will try to stop often and ask questions to the class
to see if the audience is following. Students are also encouraged to interrupt lectures when they have questions.

Quizzes: Quizzes will take place on alternate Thursdays starting September 1. Quizzes start immediately at the
beginning of class and last for 15 minutes. There will be 5 quizzes in total.

Students who need to miss a quiz for a foreseen reason may take the quiz in my office ahead of time. Any
arrangement to make up or replace a missed quiz afterward will be made on a case-by-case basis.

Problem Sets: There will be 4 regular problem sets (homework), due in class on alternate Thursdays starting
September 8. There will also be a final problem sheet due during finals week, which will be longer than the
regular problem sets, and which you will have more time to complete.

Problem sets will include writing proofs and working out examples. If you are unable to solve a problem, say
so in your write-up, and turn in a summary of your ideas instead.

On regular problem sets, you will have an opportunity to redo any problem for which you didn’t receive full
credit, so long as you submitted either an attempted solution or a summary of your ideas the first time around. It
will be possible to receive up to full credit on the original problem this way. Redos are due in class two weeks after
I return your graded problem set to you. There are no re-redos, and there are no redos on the final problem sheet.

Working with other students on problem sets is acceptable and encouraged, as is looking at outside sources
(including online sources). However, you must cite any source you use. Follow these guidelines:

• If you worked with another student on a problem, include a statement like, “I worked with [name] on this
problem” in your solution.

• If you discussed a problem with anyone and found the experience helpful, also include a statement of the
form, “I discussed this problem with [name].”

• If you used an outside source (book, article, web forum, etc.), give a citation parenthetically or in a footnote.
Including title, author, and web address (if the source is online).

• If you used an online source that is not publicly available without a subscription or account (paid or unpaid),
also attach printouts showing all relevant content from the source.

Your grade will not be penalized for working with other students or using outside sources—rather, both are useful
techniques for learning and problem solving. However, solutions copied directly from outside sources, in part or in
whole, will not receive credit. Not citing outside sources that were used will be considered academic dishonestly and
will result in a grade of zero on the assignment. Posting problems to an online forum is also considered academic
dishonestly and will result in a grade of zero on the assignment.

My lectures and the textbook by Montgomery and Vaughan are not considered “outside sources” for this
purpose, but you should still cite theorem numbers/names that you use in your proofs.

Presentations: Near the end of the course, you will be asked to prepare and give a 30-minute lecture on a topic
of your choice. This will be an expository lecture on any topic in analytic number theory that has not already been
covered in the course. Presentations will take place in class between November 15 and November 29.

Time Expectation: As a 3-credit hour course, the weekly time expectation for this course should be approximately
6 hours of work outside of class, or 9 hours total.

Classroom Environment: Our classroom is a safe place to make mathematical mistakes. Learning is impossible
without making mistakes, and unduly constrained unless those mistakes may be made openly. Your in-class
comments and questions during lecture are not being graded or assessed. Respect is important—do not put down
or interrupt another student.

I am excited about analytic number theory and looking forward to sharing it with you!



Website: The course website is https://gskopp.com/math-7230. The problem sets will be posted to this site
as well as handed out in class. Any typos in the problem sets will be corrected online, and you will be notified by
email.

There are currently no plans to use Moodle for this course. I may make the Moodle page active in order to use
it to email the class and/or record grades.

Grading: Course grades are determined using a mastery-based scheme based on five categories. You will earn a
final grade out of 10 “final grade points,” obtained by summing the points (0, 1, or 2) earned in each category. The
following table shows the criteria to obtain “final grade points” in each category.

Mastery (2 points) Proficiency (1 point) Non-proficiency (0 points)
Problem Sets 1 & 2 score ≥ 70% 50% ≤ score < 70% score < 50%
Problem Sets 3 & 4 score ≥ 70% 50% ≤ score < 70% score < 50%
Quizzes (5 total) score ≥ 70% 50% ≤ score < 70% score < 50%
Presentation correct & well-structured mostly correct did not meet criteria
Final Problem Sheet score ≥ 70% 50% ≤ score < 70% score < 50%

Letter grades will be determined from the score according to the following table.

A+ 10 points and NT community participation
A 9–10 points
A- 7–8 points
B+ 6 points
B 5 points
B- 4 points

Anyone who do not meet the requirements for at least a B- will receive an F, unless special arrangements are made.
For the “NT community participation” requirement for an A+, you need to do at least one of the following

activities:

• Attend at least two LSU Algebra and Number Theory seminars (held on Tuesdays at 3:10pm in Lockett 232).

• Attend the first meeting of BARDs (Bayou Arithmetic Research Days) on November 15 at LSU and give a 5
minute lightning talk.

• Attend a number theory conference, a number theory workshop, or an AMS sectional meeting outside LSU.

This requirement is meant to be easy to achieve. It is a good idea for graduate students to do all of these things!

Office Hours: All students are encouraged to attend office hours. They are a great space to get questions
answered. You are also welcome to use office hours to work on problem sets and talk with other students.

Office hours will be held simultaneously in person and online. You may attend online via the following Zoom
link: https://lsu.zoom.us/j/4902061082.

Office hours are shared jointly with my undergraduate calculus course, Math 1551. Questions from students
in Math 1551 will be prioritized during Monday and Thursday office hours, and questions from students in Math
7320 will be prioritized during Wednesday office hours. If you show up at my office during office hours, and I am
helping other students, I will stick around after 5pm to answer your question if necessary. You are also welcome to
set up an appointment with me outside of office hours.

Accommodations: Any student who needs an accommodation to have a good learning experience in my class is
welcomed and encouraged to ask me by email or in person (including if you don’t have official documentation). I
want to set you up for success in my class, and I will do everything in my power to meet your needs.

If you use a screen reader, or more generally if you need course materials provided to you in an accessible
manner, please let me know.

If you anticipate or experience physical or academic barriers based on disability, LSU encourages you to contact
the office of Disability Services at disability@lsu.edu or by phone at 225-578-5919. You can find more information
at https://www.lsu.edu/disability/.

COVID Protocols: If you have COVID-19, if you feel ill, or if you have been told to quarantine or isolate, do
not come to class. You are free to email me and set up a Zoom meeting to help catch up on missed material.

As per LSU policy, masks are not required. You are expected to respect other students’ decisions about masks
and any student’s request to give them space so that they can practice social distancing. I will be wearing a mask
for the first week of class. I will continue to wear a mask if any student requests that I do so, or if I personally feel

https://gskopp.com/math-7230
https://lsu.zoom.us/j/4902061082
https://www.lsu.edu/disability/


that I need to. Otherwise, I will stop wearing a mask after the first week. I may start wearing a mask again if the
number of local COVID cases increases enough.

Personally, I am fully vaccinated/boosted and will be self-testing for COVID once per week.

Help: Please come to my office hours if you have questions or need help with anything. If you can’t make my
office hours, or if you would prefer a private conversation, please email me to arrange a meeting at another time (in
person or on Zoom). If you are feeling overwhelmed or having any issues with the course (or with graduate school
more broadly), I encourage you to contact me so I can help you as best I can.

Changes to the Course: Unforeseen events may necessitate a change to the course, either in the means of
delivering course content or completing assignments. For example, if I test positive for COVID, I will hold the
course over Zoom while I am quarantining, and if I become ill, there will be a substitute instructor. A larger
catastrophic event (such as a hurricane or new pandemic) could cause major disruptions to courses across the
university. Exactly how the course would be modified depends on the nature and timing of the disruption and is
difficult to predict in advance.

Assignment Schedule: Assignments will be due on the following dates. Redos for Problem Sets 1–4 will always
be due two weeks after the graded problem set is returned.

Sept 1 Quiz 1
Sept 8 Problem Set 1 due
Sept 15 Quiz 2
Sept 22 Problem Set 2 due
Sept 29 Quiz 3
Oct 6 Problem Set 3 due
(Oct 13-14 Fall Break)
Oct 20 Quiz 4
Oct 27 Problem Set 4 due
Nov 3 Quiz 5
(Nov 15 BARDs)
Nov 15–29 Presentations
Dec 7 Final Problem Sheet due by 7:30pm (replaces final exam)


