Math 347: Fundamentals of Number Theory I Winter 2022, CRN 24053

Instructor: Greg Knapp (he/him) Office Hours:
Office: Fenton 312 Mo/We: 11:00 am-11:50 am
Email: gknapp4@uoregon.edu Thu: 3:00-5:00 pm

Fri: 3:00-3:50pm

1 Classroom Environment

1.1 Inclusivity

Historically, mathematics has been an exclusive discipline and has shut out people for their race, gender, sex-
ual orientation, political views, etc. While terrible, this cannot be undone. However, we can work to create a
more inclusive environment for current mathematics students. Racism, sexism, ableism, other discrimination
or harrassment, or general behavior that creates an unwelcoming environment will not be tolerated in this
classroom. Furthermore, even if you do not see people like you represented in the mathematical community,
you still belong here. Know that I will support each of you in your mathematical journey because math is
for everyone.

What can you do if someone is creating an unwelcoming environment in this classroom?

1. Talk to me. I will do my best to work with the individual who is creating an issue and resolve it. If I
can’t do this, I will talk to someone at the university who can resolve this. If I'm creating the problem,
I will listen to you and do my best to correct my behavior.

2. If you don’t feel comfortable talking to me, my supervisor is Mike Price (mprice@uoregon.edu).

3. Talk to a university official. You can find more information about your options at https://respect.
uoregon.edu, https://safe.uoregon.edu, and https://investigations.uoregon.edu. You can
also contact the non-confidential Title IX office/Office of Civil Rights Compliance (541-346-3123) or
Dean of Students offices (541-346-3216) or call the 24-7 hotline 541-346-SAFE for help.

1.2 My Reporting Obligations

I am a student-directed employee. In short, this means that I listen to your request when deciding
whether or not to report something that you disclose to me to the university. For detailed informa-
tion about my reporting obligations as an employee, please see my Employee Reporting Obligations at
http://titleix.uoregon.edu/employee-reporting-obligations. I am also a mandatory reporter of
child abuse. You can find more information about the Mandatory Reporting of Child Abuse and Neglect at
http://hr.uoregon.edu/policies-leaves/general-information/mandatory-reporting-child-abuse-and-neglect

1.3 University COVID Policy

University COVID policy has many parts. Your compliance is critical to campus safety. You can find a full de-
scription of your expectations by clicking here https://coronavirus.uoregon.edu/covid-19-regulations)
but here are the important highlights:

e You MUST wear a face mask in class that covers your mouth AND nose at ALL TIMES. You may
receive an exception only if you work out corresponding accommodations with the Accessible Education
Center (AEC).

— Note: it is University policy that eating and drinking in classrooms is not allowed (the previous link
notes this for the fall, but https://provost.uoregon.edu/winter-2022-academic-council-expectations
states this for the winter).

e Prevent the spread of COVID by getting vaccinated, staying home if you feel sick, washing your hands
often, and getting tested regularly

e Contain COVID if you get it by listening to University, state, and local guidance about quarantine and
notification procedures


https://respect.uoregon.edu
https://respect.uoregon.edu
https://safe.uoregon.edu
https://investigations.uoregon.edu
http://titleix.uoregon.edu/employee-reporting-obligations
http://hr.uoregon.edu/policies-leaves/general-information/mandatory-reporting-child-abuse-and-neglect
https://coronavirus.uoregon.edu/covid-19-regulations
https://provost.uoregon.edu/winter-2022-academic-council-expectations
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1.4 Mental Health and Well Being

College can be overwhelming in a number of ways. If you are struggling with your mental health and need
some deadline flexibility, talk to me. You can also find support through the Duck Nest (https://health.
uoregon.edu/ducknest) and through University Counseling Services (https://counseling.uoregon.edu
or 541-346-3227). I've been to UCS and I had a really positive experience with them.

1.5 Academic Conduct

You are free to work with others when studying or doing homework. Unless explicitly instructed other-
wise, however, you must submit your own work. For a full description of academic misconduct, see the
Student Conduct Code at https://policies.uoregon.edu/vol-3-administration-student-affairs/
ch-1-conduct/student-conduct-codel Academic misconduct will be reported to the university and it will
result in a zero on the assignment on which academic misconduct occurred. Multiple or egregious instances
of cheating will result in an ‘F’ in the course. This policy is non-negotiable and I am not willing to discuss
alternate consequences.

You are now at the point in your career where it is critical to acknowledge your collaborators and sources.
You are encouraged to work with others, you are allowed to look up homework problems online, and you
are required to acknowledge your collaborators and sources. For each problem you submit: if you work
with another student or if you find a fact online or in another book, you must write something like “This
problem completed in collaboration with [student here]” or “By theorem 1.5 of Milne’s Algebraic Number
Theory,...” or “This solution based off the Stack Exchange post here:...”

1.6 Accessibility

For those of you who are currently registered with Accessible Education Center for any kind of accommoda-
tions, please communicate with me about this during the first week of the term so that we can design a plan
for you. If you need learning accommodations but are not registered with the AEC, talk to them as soon
as possible. It is much more likely that measures can be taken to provide adequate accommodation if the
organization is done through AEC. I have attempted to provide documents that are accessible. Please let
me know if you need additional accommodations. You can find the AEC at https://aec.uoregon.edu/|

1.7 Zoom Etiquette

Video

While I understand that some of you will have a reason to have your video off when meeting over Zoom, I
request that you have your video on if you are able.

Audio

Please mute your audio when not speaking. Background noise is especially distracting during Zoom meetings.

Privacy

Classes will be recorded via Zoom and office hours will not be recorded. I believe Zoom is set up to record
all audio, chat messages, and shared screens. It should not record your video, though check one of the
recordings to make sure if this is something you care about.

2 Class Meetings

10:00-10:50 AM in Allen 101 every Monday, Wednesday, and Friday. You can also attend lecture over Zoom
or find the recordings on the course Canvas page. The Zoom meeting ID for class is 967 0132 4031.


https://health.uoregon.edu/ducknest
https://health.uoregon.edu/ducknest
https://counseling.uoregon.edu
https://policies.uoregon.edu/vol-3-administration-student-affairs/ch-1-conduct/student-conduct-code
https://policies.uoregon.edu/vol-3-administration-student-affairs/ch-1-conduct/student-conduct-code
https://aec.uoregon.edu/
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3 Office Hours

Office hours are your chance to ask me questions! For the first three weeks of the term, office hours will be
held remotely. Three weeks into the term, I will reevaluate this decision and perhaps change some of my
office hours to being in Fenton.

T’ll be in a Zoom meeting at the times listed on page 1 of the syllabus and if you show up, I'll do my best
to answer your questions and help you learn some math. You don’t need to make an appointment to attend
office hours. If you can’t attend any of my office hours and my schedule permits, I'm also happy to meet with
you individually over Zoom. Just send me an email asking to meet with me and I'll let you know if/when
I’'m available!

Monday Meeting ID: 964 6983 5637
Wednesday Meeting ID: 992 2155 5337
Thursday Meeting ID: 960 5759 9626
Friday Meeting ID: 922 7561 3296

You can access all of the scheduled class Zoom meetings in the “Zoom meetings” tab on Canvas.

4 Materials

4.1 Textbook

We will use Elementary Number Theory & its Applications, sixth edition, by Kenneth Rosen. You can find
this textbook in the usual places you would expect to find textbooks. Email me if you have trouble finding
it.

4.2 A “Scanner”

You will be peer-reviewing each other’s homework, typically by handwriting your comments and then scan-
ning and uploading to Canvas. You can use a phone app (the Microsoft OneDrive app will do this for free
and we have unlimited storage through UQO) or an actual scanner (which the library probably has). If you
have a way of annotating .pdf files on a tablet, however, you are also welcome to use that option.

4.3 A Computer

You will be required to type your homework using the typesetting program KTEX (more on this later).
Typing in this program will require access to a computer with a physical keyboard.

5 Tentative Schedule

Here is my goal for the material we will cover each week along with the corresponding assignments due that
week (see assignment details later in the syllabus):
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Week Section(s) Assignments Due

1 1.1,1.3 HW 1

2 1.5 HW 2 draft

3 3.1, 3.3 HW 2 peer review, final copy; HW 3 draft

4 3.4-3.5 HW 3 peer review, final copy; HW 4 draft

5 3.7, 4.1 HW 4 peer review, final copy

6 4.2-4.3 Portfolio 1; HW 5 draft

7 6.1 HW 5 peer review, final copy; HW 6 draft

8 11.1 HW 6 peer review, final copy; HW 7 draft

9 11.1-11.2 | HW 7 peer review, final copy; HW 8 draft

10 11.2-11.3 HW 8 peer review, final copy
Finals Week NA Portfolio 2

6 Learning Outcomes
By the end of the course, a successful student should be able to:

e Write clear, concise proofs using the techniques of

— mathematical induction
— contradiction

— cases

disproof by counterexample

when relevant
e Provide constructive and thoughtful feedback to other students
e Work with the basic properties of integers

e Exhibit understanding of how to use basic algorithms to do certain computations with integers, like
finding greatest common divisors, solving congruence relations, and computing Legendre symbols

e Precisely state important theorems, like the fundamental theorem of arithmetic, Sun Tsu’s Theorem,
Wilson’s Theorem, Fermat’s Little Theorem, and the law of quadratic reciprocity

7 Grading

Grading will be determined according to the following scheme:

Professionalism 5%
Participation 5%
Written Homework 35%
Written Feedback 20%
Course Portfolio (1) 15%
Course Portfolio (2) 20%

I will make a strong effort to make the standard grading system applicable to this course (e.g. grades in the
80% to 89% range will be Bs, those in the 70% to 79% range are Cs, etc., with plus and minus grades being
awarded to the upper and lower 2% of a bracket). However, I haven’t taught a proof-based course before
and my rubrics may not work out as intended. If grades are too low, I will curve them up. If grades are too
high, T will not curve down.
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7.1 Professionalism

I assume that you will behave in a mature and professional manner in this class throughout the term. This
means that everyone starts with 30/30 (there is one point per day of class) in this category on day 1. You
cannot earn points in this category; however, you can lose points in this category. Examples of behavior
that can lose you points include

e being a disruption in class

— If T need to ask you to comply with University COVID policies (including mask-wearing), this
disrupts classroom functions.

— If you wish to spend time on your phone or computer in class, please sit in the back of the
classroom so as not to distract your classmates.

e ignoring a request from me or another student to stop being a disruption or distraction

e creating an unwelcoming environment in class

It is possible to receive a negative grade in this category. I can and will deduct one point from this category
every time I see you wearing your face mask improperly during an in-person classroom function.
7.2 Participation

The purpose of the participation credit is to encourage you to engage in mathematical conversation each
week. Mathematical conversation will expose you to new ideas and perspectives, help you learn to critique
your own thinking, teach you to constructively push back on others’ ideas, and help you learn the course
content in more depth.

Participation will occur in the form of weekly question-asking and question-answering. Each week, you will
have two different options for how you can earn this credit.

1. Attend class and participate in a group on worksheet days.

2. Ask or answer a math question. This can occur in office hours or on the weekly Canvas discussion. If
you ask a particularly good question or provide a particularly insightful answer, you may receive extra
credit.

7.3 Written Homework and Feedback

Most weeks, you will have to complete some or all of the following three tasks:
1. Draft solutions to a new homework assignment.
2. Peer-review another student’s homework assignment.
3. Finalize your solutions to the previous week’s homework.

Here is the schedule for weeks 2 and 3 (and you can infer the general schedule for most other weeks from
this sample):

Week 2
Monday Homework 2 posted
Thursday Draft of homework 2 due
Friday Peer review for homework 2 assigned
Week 3
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Monday Homework 3 posted

Tuesday Peer review of homework 2 due

Thursday Draft of homework 3 due
Friday Final copy of homework 2 due
Friday Peer review for homework 3 assigned

Note: Canvas will tell you that the draft assignments are due on Thursdays at 11:59 pm and the final copies
of the assignments are due on Fridays at 11:59 pm. However, since there’s no chance I'll be assigning the
peer review assignment or grading your homework at midnight, there’s no reason you can’t turn it in up
until the next morning. The assignment will remain available and you can submit your homework without
penalty until 10:00 am on the day after the stated due date. I highly recommend submitting some work the
night before an assignment is due and then submitting any necessary revisisions before 10:00 am on the day
the assignment is due. It’s not worth missing an assignment because you wanted to revise one problem in
the morning and then slept through your alarm.

7.3.1 Format

In this class, all of your homework must be submitted as a .pdf file which you create using the typesetting
program IXTEX. This is industry-standard for all mathematical documents (and publishing in other fields
as well). More instructions for how to create documents using IATEX can be found on Canvas (and we will
spend some time in class on this).

Important: Please do NOT put your name on any of your submissions. This will reduce the role that implicit
biases play when peers are commenting on your work and when I am grading your work.

7.3.2 Peer Review

Before submitting a final copy for me to grade, you will submit a draft for a peer to review and then you
will be assigned a peer’s homework to review.

The purpose of this assigment is to encourage you to examine your own thinking by putting you in the per-
spective of the audience rather than the writer. Often, when writing, my own perspective and thoughts are
crystal clear to me—because those are my thoughts!-—but it can be hard to tell when I've been sufficiently
clear in my writing so that another person can understand my thinking. By reviewing your peers’ assign-
ments, you will learn how to make sure you are conveying enough information so that people other than you
can read your work. Additionally, you may learn other ways of doing the problems or other formatting or
typesetting tricks and techniques.

Important: Your peers are relying on your feedback. If you are unable to review a peer’s assignment in any
given week—whether for an “excusable” reason or not—please let me know so that I can remove you from
that week’s rotation. As of now, I'm not sure how this will work with Canvas, so also keep an eye on your
email throughout the term in case I need to email you individual instructions.

Logistically, when you are assigned a peer’s homework to review, you will either...

1. Print your peer’s assignment, hand write your comments in the margins, then scan the annotated copy
and upload it to Canvas.

2. Download your peer’s assignment, hand write your comments on a tablet (using a program like Draw-
board PDF, e.g.), then upload the annotated copy to Canvas.

When you are peer reviewing, you will want to make sure that your comments...

1. Are thorough: Comment on every relevant aspect of their homework.
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2. Are constructive: When giving criticism, focus on what your peer can do better rather than what they
did poorly. When giving positive feedback, give encouragement rather than praise. Encouragement
focuses on the deed where praise focuses on the doer. (Consider the difference between the comments
“Wow, you study math? You must have worked really hard” and “Wow, you study math? You must
be really smart.”) It’s better to focus on the choices they made (which they can change in the future)
rather than their state of being (which can’t be changed).

3. Focus on the logic: Do your peer’s claims follow from their previous claims and the assumptions of the
problem statements? Are their proofs complete?

e Important: while you can give your peers hints how to do the problem, do not tell them how to
do the problem.

4. Focus on the writing: Does your peer state when they are using named theorems? Do they state when
they are doing a proof by contradiction? Are there shorter or clearer ways of saying the same thing?
Did it take you a long time to read and understand a particular sentence?

5. Focus on the format/organization: Is their IXTEX easy to read? Could their notation be improved?
Could they rearrange the parts of their proof to improve the clarity?

The latter three categories are the components which I will be using to grade your completed homework.
You are welcome to use my rubric (see below) to assist your reviewing.

7.3.3 Grading Rubric

Your peer review assignments will be graded mostly for completion, though you may lose points for giving
incomplete or nonconstructive feedback.

Your final homework assignments should have the following important qualities:

e Format

— Problems are easy to read
— Math uses math font and text uses text font

— Inline equations and newline equations are used appropriately

Problem statements are included and your solutions are clearly separated from the problem state-
ments

o Writing

Student uses complete sentences

Student only includes necessary information

Student states assumptions and named theorems

Student uses variables appropriately
— Student uses precise language
— Student is honest about logical gaps/imprecision

— Student does not include examples unless asked for them

Student uses definitions appropriately (without quoting them word-for-word)
— Student’s equations flow left-to-right

— Student discriminates between assumptions and implications
e Reasoning

— Student avoids logical errors
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— Student justifies logical steps/implications

— Student uses appropriately sized logical steps

— Student puts logical steps in a linear sequence

— Student does not include extraneous reasoning

— Student avoids arithmetic errors

— Student correctly uses contrapositive or contradiction
— Student includes all cases

— Student uses precise language

— Student checks all necessary details

— Student completes the argument

— Important: Student does not assume what needs proved
— Student uses definitions correctly

— Student avoids unwarranted assumptions

— Student avoids conflating an implication with its converse.

Note: Qualities marked “important” above count for two qualities in the below rubric. Also note that the
format category will apply to an entire assignment where the writing and reasoning category apply to each
graded problem. Each category will be worth 5 points. Here is what each grade means:

0.
1.

7.4

None of the below grades applies (e.g. more than four of the previous qualities needs improvement).

Four of the previous qualities could use improvement OR two qualities could use improvement and one
quality needs lots of attention OR two qualities need lots of attention.

Three of the previous qualities could use improvement OR one area needs lots of attention and one
area needs improvement.

Two of the previous qualites could use improvement OR one area needs lots of attention.
One of the previous qualities could use improvement.

None of the previously listed qualities needs improvement.

Course Portfolio

In place of exams, you will instead submit two components of a course portfolio throughout the term. These
will be due on Friday, February 11 (week 6) and Thursday, March 17 (the day of the final exam). These
will formatted (and graded) like homework assignments, but you will not be allowed to discuss the problems
with others, you will not be allowed to use the internet for help with the problems, and there will be no peer
review component. The three components of the portfolio will be cumulative in the sense that they will each
require you to know and use material from everything you’ve learned in the class up until that point.

7.5

Absences

IF YOU ARE SICK, STAY HOME. This includes illnesses other than COVID. No one wants your germs.

During the term, you may miss class for any reason at all without telling me. If you want to keep a good
grade, however, it would behoove you to...

...find a way to make up your participation credit for that week. See for more details.
...get any announcements for the day from me or one of your peers.
...get any notes for the day from Canvas or one of your peers.

...contact me if you are going to be absent for an extended period of time.



Math 347: Fundamentals of Number Theory I Winter 2022, CRN 24053

7.6

Late Work/Make Up Work

No late work will be accepted if you wait until after a deadline has passed to contact me. If you contact me
ahead of time, I may be able to make arrangements for you to submit some work late. Since life happens
sometimes and you miss deadlines sometimes, I will drop your lowest homework grade and your lowest peer
review grade.

8
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Things I Expect From You

Communicate with me. Tell me what problems you're having and how I can help. This is why there’s
a “Feedback” discussion on the Canvas page—so you can give me suggestions about how I can improve
the class! But this is only effective if you actually give me feedback.

Read the textbook! It is incredibly helpful to have an idea of what’s going to be talked about in class
before you show up to class. Even just skimming the textbook ahead of time to know what terms you
should expect to hear can turn difficult lectures into easy lectures.

Spend the appropriate amount of time on this class. This is a 4 credit-hour course, which means that
you should expect to spend 12 hours each week, including class time, for this class. If you find that you
are not spending this much time on this class just by attending class, doing the homework, and reading
the book, find other ways of spending time on this class: do extra problems out of the textbook, study
with a group, or attend office hours.

Things You Should Expect From Me

You should expect me to want you to learn. A trait that I find to be unfortunately too common,
especially at large research institutions, is that instructors aren’t invested in their students’ success.
You can expect me to care about your education and your learning of the material.

You should expect me to communicate clearly with you about what I expect from you. If you have
questions about how I grade or how I expect you to write your answers, please ask!

You should expect me to have good reasons for setting the course policies to be what they are. I've
been tinkering with course policies for over four years now and I'm still working on creating good
course policies that help you learn. That said, I haven’t taught a proof-based course before and none
of my policies are perfect, so we may need to adjust some things as the term goes along. If you have
questions about why course policies are the way they are, please ask!

You should expect me to post solutions to assigned problems. I forget to post solutions more frequently
than I'd like to admit. Please email me when I forget to post solutions to something.

You should not expect me to be perfect, but you should expect me to make amends when I make
mistakes. If you think I've fallen short in any way, please let me know and I’'ll make up for that
mistake in a reasonable way.

Tips For Success

Know the vocabulary. Math is a language—in order to properly do math, you need to know how to
read it, write it, and speak it.

— On Canvas, you can find something called the “Frayer model” to help you learn vocabulary words
with which you are struggling. The best way to learn vocabulary is to internalize each vocab term
and understand why the definition is the way it is rather than merely memorizing the sequence
of words which comprises its definition.
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e If you are having a hard time completing a problem, you can make additional “simplifying assumptions”
to demonstrate that you mostly know how to do the problem. For example if you need a number to be
even, but are having a hard time showing it, you can say something like “I would like to show that n is
even, but I don’t know how. Assuming now that n is even, we proceed to show...” This is better than
making up a reason (which you know to be false) to claim that n is even since the former approach
demonstrates honesty and self-awareness (for which you will be rewarded).

e Work with other students in the class periodically. If you are struggling, you may find that other
students have a better idea of what you’re struggling with than I do, since they’ve learned the material
more recently than I have. If you (think you) are doing well, you will find that explaining the concepts
to other students will solidify your understanding of the material and identify gaps in your knowledge
that you didn’t know were there.

e Put in the appropriate time and quality of work. If the time that you are spending on this class is
broken up by distractions like roommates, TV shows, or computer or cell phone use, you will not get
the same benefit from that time as you would have gotten without the distractions.

e Make use of office hours. You don’t have to have an appointment to attend office hours—you can just
show up! I think there’s a perception among undergraduates that instructors don’t like holding office
hours and whether or not this is true for other instructors, it is not true for me! I find office hours to
be enjoyable since I can have more of a conversation with you, rather than lecturing at you as I do in
class.

e Free tutoring may be available. There are two primary math tutoring resources on campus, the Math
Library and the Teaching and Academic Engagement Center. You can find information about your
tutoring options at the TAEC at https://engage.uoregon.edu/tutoring. You can find information
about your tutoring options at the math library at https://library.uoregon.edu/scilib/mathlibl

11 Academic Disruption

In the event of a campus emergency that disrupts academic activities, course requirements, deadlines, and
grading percentages are subject to change. Information about changes in this course will be communicated
as soon as possible by email, and on Canvas. If we are not able to meet face-to-face, students should imme-
diately log onto Canvas and read any announcements and/or access alternative assignments. Students are

also expected to continue coursework as outlined in this syllabus or other instructions on Canvas.

In the event that I have to quarantine, this course may be taught online during that time.

10
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