
Mathematics 453 (section 141) { Spring 2021 { Abstract Algebra

Instructor: Dr. Gene Kopp Office Hours (MATH 413): Class schedule (REC 121):
Pronouns: he/him - Mon 1:30pm–3:30pm - Mon 11:30am–12:20am
Email: gkopp@purdue.edu - Wed 1:30pm–3:30pm - Wed 11:30am–12:20am
Office: MATH 413 - or by appointment - Fri 11:30am–12:20am

Me: I am a Visiting Assistant Professor at Purdue. I did my PhD at the University of Michigan and spent four
years as a research fellow at the University of Bristol in the UK before coming to Purdue. My academic research
focuses on number theory and its applications.

The course: Abstract algebra is a new level of abstraction for many students. Grade school algebra is about
replacing numbers (such as 2) in equations by abstract symbols (such as x). Abstract algebra goes further by
replacing the operations of addition and multiplication by abstractions.

MA 453 introduces mathematical structures called groups, rings, and fields, defined as sets with operations
satisfying certain axioms. The course goes into the theory of groups in some depth and covers rings and fields
more shallowly. Further study of field theory is available at Purdue in MA 45401 (Galois theory). Further study of
ring theory is available through independent study or graduate courses in abstract algebra, commutative algebra,
algebraic number theory, and other topics.

Despite (or maybe because of) its abstractness and generality, abstract algebra has many important practical
applications. We will devote one week of the course to applications to cryptography, and there will be an opportunity
to study other applications (or theoretical areas) through a final project.

MA 453 is a proof-based course. I will generally assume that students have some prior experience writing
mathematical proofs and are familiar with quantifiers, functions, sets, and equivalence relations. If you feel you are
missing some background but want to take the course anyway, I encourage you to visit my office hours to discuss
supplementary reading and activities you can do.

Textbook and Reading Assignments: The textbook for the course is Abstract Algebra: Theory and Applica-
tions by Thomas W. Judson. It is freely available online, in both html and pdf formats, at abstract.ups.edu.

There are required daily reading assignments from the textbook, given under the “Schedule” header on this
syllabus. My lectures are based on the assumption that you have done the reading.

SageMath: Problem sets and workshops will include some exercises using the SageMath (Sage) computer algebra
system. Sage is free open-source software that may be downloaded from www.sagemath.org or run in a browser at
sagecell.sagemath.org. Some Sage exercises are integrated into the html version of the textbook. Programming
in Sage uses syntax compatible with Python, but no prior experience with Sage or Python is needed for this course.
It is not strictly necessary to learn Sage for this course, as homework exercises requiring computer calculations may
be done using any programming language or computer algebra system (e.g., Mathematica), but learning Sage is
encouraged.

Lectures: Mondays and Wednesdays are lecture days. The topic of lecture corresponds to the reading done before
class. Students are encouraged to interrupt lectures when they have questions.

Quizzes: Quizzes take place on alternate Fridays. Quizzes start immediately at the beginning of class and last for
30 minutes. I expect most students to finish in about 20 minutes; for those who finish early, quizzes will contain a
mathematical puzzle at the end that isn’t worth points. I will go over the quiz immediately after collecting it.

I am using quizzes instead of midterms to give students more frequent feedback and more opportunities to show
their understanding of the material. There are 7 quizzes in total, and there is no midterm exam.

Students who need to miss a quiz for a foreseen reason may take the quiz in my office ahead of time. Make-up
quizzes are generally not possible, but students who miss class due to illness or other unforeseen excused absence
may complete an alternative quiz or assignment if I receive an email from a Purdue Academic Advisor or Protect
Purdue case manager confirming the period of excused absence. At the end of the semester, each student’s lowest
quiz score will be dropped.

Workshops: Workshops take place on alternate Fridays. Workshops involve discussing mathematical problems in
small groups in class. Students will be encouraged to write on the boards. There are seven workshops in total: five
focused on abstract algebra topics, and two on learning Sage and LaTeX. Work done is workshops is not graded.

Problem Sets: There will be 14 problem sets (homework), due on Brightspace at 11:00am each Wednesday,
starting in the second week of class. Problem sets turned in late will generally be graded for half credit.

Problem sets will include writing proofs, working out examples, and doing programming exercises in Sage (or
the language or computer algebra system of your choice).

abstract.ups.edu
www.sagemath.org
sagecell.sagemath.org


Working with other students on problem sets is acceptable, 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 (such as a professor or a tutor) 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, non-Purdue source that is not publicly available without a subscription or account
(paid or unpaid), also attach screenshots or pdf printouts to your Brightspace submission 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 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.

Final Project: The final project is to write a mathematical paper on a (pure or applied) abstract algebra topic
of your choice not covered in class. This may be:

� An expository paper explaining the material contained in one of the chapters of the textbook that we did
not cover in class. In addition to rewriting proofs in your own words, you should go beyond the textbook by
working out your own examples and bringing in ideas from outside sources.

� An expository paper on a topic outside the purview of the textbook, approved by me.

� A research paper in which you formulate a mathematical question and investigate it through computer
experimentation, literature search, and rigorous mathematical reasoning. Questions must be approved by
me.

The final paper should be at least 8 pages in a standard LATEX template. Outside sources should be cited according
to the guidelines given under Problem Sets, and additionally, in a self-consistent format using either BIBTEX or
the LATEX bibliography environment.

A “Project Plan”, consisting of a half-page description of your topic and a preliminary list of sources, will be
due before Spring Break.

Final Exam: A 120-minute final exam will take place during finals week (date and time TBA). The exam is
cumulative and covers all course material.

Anyone needing to reschedule their final exam due to a scheduling conflict should inform me by April 22,
2021. Students who do so may take the exam early at a mutually-agreeable time. Requests to take the exam late
are unlikely to be approved (except in cases of illness or emergency).

Time Expectation: I expect students to spend about 2.5 hours per week reading the textbook and about 6
hours per week on homework. Over the semester, I expect students to spend about 16 hours on their final project
and about 15 hours on additional studying. This works out to an average out-of-class work expectation of 10
hours/week over the 15 weeks of the semester.

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 in lecture and work during workshops is not being graded or assessed. Respect is important—do not
put down or interrupting another student. If you willingly hinder others’ learning (e.g., by insulting or repeatedly
talking over peers), I will ask you to leave the room. However, you may always interrupt me to ask a relevant
question.

I am excited about abstract algebra and looking forward to sharing it with you!

Website: The course website is https://gskopp.com/math-453. The problem sets will be posted to this site.
We will also be using Brightspace. You may turn in homework and see your current grade on Brightspace at

https://purdue.brightspace.com. Video recordings of classes will also be posted to Brightspace.

https://gskopp.com/math-453
https://purdue.brightspace.com


If you cannot access the Brightspace site or have not received any emails from me, please let me know at once.

Grading: Course grades are determined from a numerical percentage score. That score is calculated as a weighted
average of points in various grade categories, as follows.

Problem Sets (14 total) 40%
Quizzes (7 total, lowest 1 dropped) 30%
Final Project 10%
Final Exam 20%

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

(1) Students who get at least 96% of the total possible score in this course are guaranteed an A+, while 91%
guarantees an A, 87% an A-, 83% a B+, 78% a B, 74% a B-, 70% a C+, 65% a C, 61% a C-, 57% a D+, 52%
a D, and 48% a D-.

(2) In the event that the above grading scheme produces a grade distribution substantially lower that the historical
grade distribution for the course, the minimal percentage required to earn each grade will be lowered to better
match the historical distribution.

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://purdue-edu.zoom.us/j/95654826551?pwd=TTRTRlFhUEhBQy8yV3NXc01ua0haQT09.

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 anticipate or experience physical or academic barriers based on disability, Purdue encourages you to
contact the Disability Resource Center (DRC) at drc@purdue.edu or by phone at 765-494-1247.

If you need accommodations on the final exam, you will need to be certified by DRC. After you have been
certified by the DRC as eligible for academic adjustments on exams, see http://www.math.purdue.edu/ada for
exam procedures Mathematics classes.

You may send a Course Accessibility Letter to me following the instructions here (not required for in-class
accommodations): https://www.purdue.edu/drc/students/course-accessibility-letter.php.

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.

Masks are required in class. Anyone not wearing a face mask covering the nose and mouth will be asked to
leave.

I will set up the lectures to be recorded through BoilerCast, and the videos will be shared with you on
Brightspace. Due to the interactive nature of the class, anyone who is not quarantining or isolating is encour-
aged to attend in person.

More information on covid protocols is given in the “further information” section after the Schedule.

Help: Please come to my office hours if you have questions or need help with anything. If you can’t make my
office hours, please email me to arrange a meeting at another time. If you are feeling overwhelmed or having any
issues with the course, I encourage you to contact me so I can help you as best I can.

https://purdue-edu.zoom.us/j/95654826551?pwd=TTRTRlFhUEhBQy8yV3NXc01ua0haQT09
http://www.math.purdue.edu/ada
https://www.purdue.edu/drc/students/course-accessibility-letter.php


Schedule

Week Date Read before In-class Assignments due
class activity before 11:00am

1 1/10 Chapter 1 & 2.1 Lecture
1/12 2.2 Lecture
1/14 Workshop 1: SageMath

2 1/17 No class
1/19 3.1 & 3.2 Lecture Problem Set 1
1/21 Quiz 1: 2.1–2.2, 3.1–3.2

***1/24*** ***LAST DAY TO DROP WITHOUT A W ON YOUR RECORD***
3 1/24 3.3 Lecture

1/26 4.1 Lecture Problem Set 2
1/28 Workshop 2: Groups

4 1/31 4.2 & 4.3 Lecture
2/2 5.1 Lecture Problem Set 3
2/4 Quiz 2: 3.3, 4.1–4.3, 5.1

5 2/7 5.2 Lecture
2/9 6.1 Lecture Problem Set 4
2/11 Workshop 3: Cosets

6 2/14 6.2 & 6.3 Lecture
2/16 9.1 Lecture Problem Set 5
2/18 Quiz 3: 5.2, 6.1–6.2, 9.1

7 2/21 9.2 Lecture
2/23 10.1 Lecture Problem Set 6
2/25 Workshop 4: LATEX

8 2/28 11.1 Lecture
3/2 11.2 Lecture Problem Set 7
3/4 Quiz 4: 9.2, 10.1, 11.1–11.2

9 3/7 7.1 Lecture
3/9 7.2 Lecture Problem Set 8

***3/11*** ***LAST DAY TO DROP AND RECEIVE A W***
3/11 Workshop 5: Cryptography Project Plan

10 3/14 No class
3/16 No class
3/18 No class

11 3/21 13.1 Lecture
3/23 16.1 & 16.2 Lecture Problem Set 9
3/25 Quiz 5: 7.1–7.2, 13.1, 16.1

12 3/28 16.3 Lecture
3/30 16.4 & 16.5 Lecture Problem Set 10
4/1 Workshop 6: Rings

13 4/4 17.1 & 17.2 Lecture
4/6 17.3 Lecture Problem Set 11
4/8 Quiz 6: 16.3–16.5, 17.1–17.3

14 4/11 20.1 & 20.2 Lecture
4/13 20.3 Lecture Problem Set 12
4/15 Workshop 7: Fields and Vector Spaces

15 4/18 21.1 Lecture
4/20 21.2 Lecture Problem Set 13
4/22 Quiz 7: 20.1–20.3, 21.1–21.2

16 4/25 22.1 Lecture
4/27 TBA Problem Set 14
4/29 Review Final Project

17 ***TBA** ***FINAL EXAM*** ***LOCATION TBA***



Further Information from Purdue University

Academic Guidance in the Event a Student is Quarantined/Isolated: Whether you have tested positive
for COVID-19 or are quarantining because of COVID-19 exposure, a nurse case manager from the Protect Purdue
Health Center will provide guidance and help you make arrangements at every step of the way. The PPHC will
provide you with medical clearance to return to campus activity once your quarantine or isolation period is complete.
You may call PPHC at 765-496-INFO (4636) or toll-free at 833-571-1043 at any time 24/7 for assistance.

Academic case managers are assigned to undergraduate and Pharmacy professional students who test positive
or have to quarantine due to exposure to COVID-19. The role of the academic case manager is to help students as
they navigate academic concerns, communication with faculty, as well as providing various resources and strategies
to be successful during their time away from in-person course attendance.

For more information about academic case managers, contact: acmq@purdue.edu. For more information about
quarantine and isolation, please see:
https://protect.purdue.edu/protect-purdue-health-center/quarantine-isolation-resources/#students

Attendance Policy: When conflicts or absences can be anticipated, such as for many University-sponsored ac-
tivities and religious observations, the student should inform the instructor of the situation as far in advance as
possible. For unanticipated or emergency absences when advance notification to the instructor is not possible,
the student should contact the instructor as soon as possible by email or phone. When the student is unable to
make direct contact with the instructor and is unable to leave word with the instructor’s department because of
circumstances beyond the student’s control, and in cases falling under excused absence regulations, the student or
the student’s representative should contact or go to the Office of the Dean of Students website to complete appro-
priate forms for instructor notification. Under academic regulations, excused absences may be granted for cases of
grief/bereavement, military service, jury duty, and parenting leave. For details, see the Academic Regulations &
Student Conduct section of the University Catalog website.

Guidance on class attendance related to COVID-19 are outlined in the Protect Purdue Pledge for Fall 2021 on
the Protect Purdue website.

Individuals who test positive for COVID-19 will be required to isolate per medical protocols and cannot attend
class. An unvaccinated individual who has had a high-risk exposure may not attend class and will be required
to quarantine for 14 days after any and every such high-risk exposure, regardless of symptoms. The impact of a
potential 14-day absence(s) may vary depending on the academic course work for each individual. We will try to
accommodate students by excusing the student or allowing the student to make up work, when possible. However,
remote access to courses, activities, and materials (other than lecture recordings and online homework) cannot be
guaranteed.

Classroom Guidance Regarding Protect Purdue: Any student who has substantial reason to believe that
another person is threatening the safety of others by not complying with Protect Purdue protocols is encouraged to
report the behavior to and discuss the next steps with their instructor. Students also have the option of reporting
the behavior to the Office of the Student Rights and Responsibilities. See also Purdue University Bill of Student
Rights and the Violent Behavior Policy under University Resources in Brightspace.

Mental Health/Wellness Statement: Purdue University is committed to advancing the mental health and
well-being of its students. If you or someone you know is feeling overwhelmed, depressed, and/or in need of support,
services are available. For help, such individuals should contact Counseling and Psychological Services (CAPS) at
(765)494-6995 and http://www.purdue.edu/caps/during and after hours, on weekends and holidays, or through its
counselors physically located in the Purdue University Student Health Center (PUSH) during business hours.

Nondiscrimination Statement: Purdue University is committed to maintaining a community which rec-
ognizes and values the inherent worth and dignity of every person; fosters tolerance, sensitivity, understanding,
and mutual respect among its members; and encourages each individual to strive to reach his or her potential. In
pursuit of its goal of academic excellence, the University seeks to develop and nurture diversity. The University
believes that diversity among its many members strengthens the institution, stimulates creativity, promotes the
exchange of ideas, and enriches campus life. For more information, please see Purdue’s full Nondiscrimination
Policy Statement.

Academic Integrity: Academic integrity is one of the highest values that Purdue University holds. Individuals
are encouraged to alert university officials to potential breeches of this value by either emailing integrity@purdue.edu
or by calling 765-494-8778. While information may be submitted anonymously, the more information that is sub-
mitted provides the greatest opportunity for the university to investigate the concern. Purdue prohibits academic
dishonesty. According to University policy cheating, plagiarism, lying and deceit in any of their diverse forms (such

https://protect.purdue.edu/protect-purdue-health-center/quarantine-isolation-resources/#students


as the use of substitutes for taking examinations, the use of illegal cribs, plagiarism and copying during examina-
tions) is dishonest and must not be tolerated. Moreover, knowingly to aid, abet, directly or indirectly, other parties
in committing dishonest acts is in itself dishonest. If found guilty of academic dishonesty, possible penalties can
range from receiving a zero on the assignment to expulsion from the University. For more details about the Purdue
policy on academic dishonesty see www.purdue.edu/odos/osrr/academicintegritybrochure.php

Commercial Note Taking in Classes: Notes taken in class are generally considered to be “derivative
works” of the instructor’s presentations and materials, and they are thus subject to the instructor’s copyright
in such presentations and materials. No individual is permitted to sell or otherwise barter notes, either to other
students or to any commercial concern, for a course without the express written permission of the course instructor.
See University Senate Document 03-9, April 19, 2004.

Course and Instructor Evaluations: During the last two weeks of the semester, you will be provided an
opportunity to evaluate this course and your instructor(s) through online course evaluations. On Monday of the
14th week of classes, you will receive an official email from evaluation administrators with a link to the online site.
You will have two weeks to complete this evaluation. Your participation in this evaluation is an integral part of this
course. Your feedback is vital to improving education at Purdue University. We strongly urge you to participate
in the evaluation system.

Other Issues: In the event of a major campus emergency or other circumstances beyond the instructor’s
control, course requirements, deadlines, and grading percentages are subject to changes that may require a revised
semester calendar. To get information about changes in this course please check your Purdue email frequently.

www.purdue.edu/odos/osrr/academicintegritybrochure.php

