
Math 520
Number Theory

Summer 2023: 
5/15/23 - 8/18/23  

Online, AsynchronousLivia Hummel
Department of Mathematical Sciences University of Indianapolis

Welcome to Number Theory, which at its heart explores the properties of numbers them-
selves. Once thought to be the most pure of mathematics (with no applications in any of
the sciences), it now forms a basis for much of what keeps our information secure in the
digital age (at least for now). In this course we will explore classical results as well as their
applications in ways I hope will influence the ways you think about and teach mathematics.

As this syllabus contains a wide variety of information that I anticipate you will return
to frequently, below you will find a linked table of contents to help you quickly navigate to
what you are currently searching for.
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1. Getting Help

1.1. Contact Information. You can always contact me through our Brightspace course
page (messages are forwarded to my UIndy email).

• Office: Martin 357
• Email: hummell@uindy.edu
• Phone: 317-788-3320

1.2. Office Hours/Student Hours. Just because we are on line and asynchronous does
not mean you are without help. I am available throughout the semester to meet with you
virtually via Google Meet; please send me an email through Brightspace with suggested days
and times to meet. I am happy to do same-day appointments when possible. While I prefer
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weekday appointments before 4 pm (EDT) I may be able to accommodate times outside of
these hours if necessary.

During the first week of classes I will ask about interest in/availability for group review
sessions. These may be one or two times we meet virtually each week to discuss questions
over the material, practice additional problems, etc. Any sessions held will be optional (and
recorded when appropriate), however will give you an additional set time to drop in with
questions.

2. Course Information

2.1. Textbook. Our primary textbook will be Number Theory: In Context and Interactive
by Karl-Dieter Crisman. This is an open access textbook; you may access this book here
https://math.gordon.edu/ntic/download.html. There are two ways to access this text:

• An online version (this has some interactive computational components you may find
helpful)

• a downloadable .pdf

I do recommend you use the online version of the text from time-to-time; the embedded Sage
computations allow you to play with some of the concepts numerically and explore patterns
without needing to understand the underline software (although there are hints on Sage
spread throughout the text, if you are interested) I may use topics and problems from other
texts; you will be provided with either links to these texts or appropriate support materials
as necessary.

2.2. Course Description. Number theory is the study of properties and relationships of
numbers, especially the positive integers. Topics in elementary number theory include di-
visibility properties of integers, properties of primes, congruences, quadratic reciprocity, and
integer solutions to basic equations (e.g. Diophantine equations). Even though number the-
ory is one of the oldest disciplines in mathematics, it has been a contributor to solving many
modern practical problems in areas such as coding theory, cryptography, and information
technology. In this course students will demonstrate an understanding of the fundamental
results in elementary number theory and extend their understanding beyond typical under-
graduate number theory by exploring modern applications and other interesting problems
in number theory.
Course Objectives At the conclusion of this course, students should

(1) be comfortable making conjectures and exploring their truths in mathematics.
(2) be able to identify several fundamental notions in number theory and discuss their

proofs
(3) be able to solve linear congruence equations, compute modular arithmetic, and use

the Chinese Remainder Theorem
(4) know several classes of “special” numbers (such as Pythaogrean triples, Carmichael

numbers, prime numbers, pseudoprimes, etc.) and their definitions
(5) be able to compute powers and roots in modular arithmetic efficiently
(6) be able to discuss various applications of number theory

2.3. Course Structure and Expectations. Brightspace will be our main hub structuring
class activities. Each week you will find a corresponding Content Module describing the
expected activities for the week. Weekly activities may include:

• Sections of the textbook (or other material) to read
• Discussion forum posts/other course engagement materials to complete

https://math.gordon.edu/ntic/download.html
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• Homework Problems
• Available Assessments
• Project Information

As the material builds upon itself, the intent for this course is to stay on track with the ma-
terial/activities, although flexibility in deadlines may be available with certain assignments.

2.3.1. Class Engagement Activities. These primarily will consist of forum posts, although
their content will vary each week. Topics could include: class introductions, a response to
a number theory related reading, posting and discussing number theory related news items,
discussion of a particular problem or proof. These posts will be graded on a two point scale:

• 2 - completed and meets requirements
• 1 - completed but missing requirements (including whether completed by the dead-

line)
• 0 - not completed

2.3.2. Homework. During the semester we will be learning a variety of different concepts,
and select homework problems will be assigned to help you practice and explore these ideas.
Each week expect a set of problems to be assigned. These problems will be collected every
week and a half to two weeks, and you will be provided feedback. Your lowest homework
assignment grade will be dropped (including those not submitted).

2.3.3. Projects. There are a wide variety of applications of number theory. This semester
you will be asked to explore at least one of these applications through a project. Topics
could include topics in cryptography, history of number theory, or other interesting prob-
lems/applications not explored in class. Final products for the project could include

• A written paper
• A recorded presentation
• A detailed description of how this topic could be incorporated into a classroom ac-

tivity

While at least one project will be included in this section, there may be smaller assignments
to build to the final project, or smaller explorations (like comparing different proofs).

2.3.4. Concept Mastery Assessments. While the project(s) will assess your overall under-
standing, there are certain concepts/skill you need to master to be successful in this source.
Concept Mastery Assessments will appear throughout the semester to check your computa-
tional ability (and some proof writing mastery). (You can find hints of what will appear on
these assessments in the course objectives and course description). While ideally you would
want to take an Assessment once, you will have the opportunity to retake assessments as
necessary to demonstrate mastery of the material. (I will restrict you to one retake per week,
so you must plan carefully).

3. Course & University Policies

3.1. Academic Integrity and Academic Misconduct. TL;DR: Don’t cheat.
The goal of this course is for you to gain knowledge that you will need to be successful

in later courses, or aspects of your career. Please take advantage of the course resources,
including my office hours/appointments .

For Homework and Mastery Assessments, I will require you to show your work or pro-
vide sufficient justification to support your answers. Failure to provide sufficient work or
justification will result in you not receiving full credit on that problem.
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What collaboration is allowed? You are certainly welcome to work with classmates on
homework or other activities. However this should be a collaborative process and not just
giving the correct answer. Mastery Assessments, however, should be completed individually.

What constitutes cheating in this class? Examples include:

• Sharing answers with another student (whether they are in our class or not) on
mastery assessments or other assignments expressly prohibited

• Receiving answers from another student or (online) resource on mastery assessments
or other assignments expressly prohibited

• Collaborating mastery assessments or other assignment where collaboration is pro-
hibited

• Copying words directly from a website or textbook or another individual’s assignment
as part of an assignment and presenting them as your own (this is plagiarism, and
can happen if you are not providing your own explanation for things.)

In instances where cheating is suspected I will schedule a meeting with you to discuss
the situation. In most cases, an instance of cheating will result in you receiving a 0 on the
assignment/quiz/exam in which it occurred. This 0 will not be dropped nor replaced with a
higher grade later in the semester. After our meeting, any instance of academic dishonesty
will be reported through the proper channels through the process established in the Student
Handbook.

The students, faculty, and administrators of the University of Indianapolis commit them-
selves to the highest level of ethical conduct in academic affairs. The University of Indi-
anapolis, therefore, adopts regulations concerning Academic Misconduct to safeguard the
academic integrity of the institution. Academic Misconduct includes, but is not limited to,
the following circumstances: (A) Cheating, (B) Fabrication, (C) Plagiarism, (D) Interfer-
ence, (E) Violation of Course Rules, (F) Facilitating Academic Dishonesty, and (G) Abuse
of Confidentiality. For a full statement of the policy refer to the University of Indianapolis
Student Handbook, Section I, Academic Information.

(The Student Handbook can be found on the Employee Tab/Handbooks, Policies & Forms:
/uindy.edu/policies/files/student handbook.pdf.

3.2. Attendance Policy. Class attendance is an important part of the academic process.
Students are expected to attend classes regularly and to manage their schedules in order to
meet the demands of their courses and other activities. In addition to jeopardizing course
grades, failure to attend classes may adversely affect a student’s financial aid, eligibility for
athletic competition, or other cocurricular programs. In this class, class attendance will
be measured by engagement in required activities (completing assignments, posting to dis-
cussion boards, etc.) You are expected to follow the outlined schedule of activities, and your
grade will be impacted by missed activities. If I see two weeks has passed without engage-
ment with the course material and without contacting me with a legitimate excuse for the
class time missed, I reserve the right to administratively withdraw you from the course after
providing you with written notice of the impending withdrawal.

3.3. Make-up Policy. If you do miss a deadline for an assignment, you must contact me
timely manner in order to make-up the missed assignment. Please send me a message
through Brightspace, or send me an email including:

• the name of the missed assignment,
• the date of the missed class,

http://uindy.edu/policies/files/student_handbook.pdf
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• reason for the assignment or deadline,
• suggested timeframe for making up the assignment.

I will respond to your message with the plan for the make-up.
What does contacting me in a timely manner mean? Please do your best to contact

me within 48 hours of the missed deadline. (I realize there are exceptional circumstances
where notification is impossible within this time frame). While exceptions may be made,
you might not be able to make-up a missed assignment if you contact me outside of these
guidelines.

Please don’t hesitate to contact me about circumstances that arise prevent-
ing you from regularly engaging with class or completing assignments in a
timely manner. We are still dealing with COVID-19 (and other illnesses),
and I will continue to weigh the associated uncertainty for deadline exten-
sions/modifications.

3.4. Important Summer Dates.

• Monday, May 15 – Classes Begin
• Friday, May 19 – Last Day to Add/Drop course
• Monday, May 29 – Memorial Day (No Classes)
• Friday, June 7 – Last Day to Withdraw from the course/ Change to Pass/Faile
• Monday, June 19 – Juneteenth Observance (No Classes)
• Tuesday, July 4 – Independence Day (No Classes)
• Friday, August 18 Last Day of Classes

3.5. Grading. Your course grade will consist of the following four categories, with the

following weightings

Class Engagement Activities 25%
Homework 25%
Projects 25 %
Concept Mastery Assessments 25%

The grading scale will be as follows (each percentage is the lowest cutoff for that grade):

A A- B+ B B- C+ C C- D+ D D- F
92% 90% 87% 82% 80% 77% 72% 70% 67% 62% 60% ≤ 60%

A special note on grading: In order to remain eligible for funding through the STEM
Teach Program, you must earn a C+ or higher in this course. However, at the University of
Indianapolis, a C- is still considered a passing grade for this course.

Assignment grades will be posted on the Brightspace Gradebook, so you can see your
current grade at any point in the semester.

3.6. Disabilities. If you have a disability (e.g. attention, health, hearing, learning, mobil-
ity, physical, psychiatric, or vision) that may have some impact on your work in this class
and for which you may require accommodations, please inform me immediately so that your
learning needs may be appropriately met. Students with a disability must register with the
Services for Students with Disabilities office (SSD) in Schwitzer Center 206, (317) 788-6153,
www.uindy.edu/ssd, for disability verification and for determination of reasonable academic
accommodations. You are responsible for initiating arrangements for accommodations for
tests and other assignments in collaboration with the SSD and the faculty.

http://www.uindy.edu/ssd
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