Math F641: Real Analysis Fall 2021 Syllabus

Course Description

Math F641 is part of the core mathematics graduate curriculum. Our goal is to provide
you with the basic background in real analysis required of all mathematicians, regardless of
their area of interest. The course will be divided into roughly two portions, one on classical
mathematics from the 19th century, and one on the theory of Lebesgue integration developed
in the early part of the 20th century. Specific topics include the Weierstrass Theorem, the
Arzela-Ascoli Theorem, and Lebesgue’s Monotone and Dominated Convergence Theorems.

Successful completion of the class will leave you prepared to write our Real Analysis com-
prehensive exam.

Essential Information

Professor David Maxwell

Office Chapman 308C

Email damaxwell@alaska.edu
Phone 474-1196

Web damaxwell.github.io

Required Text ~ Real Analysis , N.L. Carothers, Cambridge University Press

Prerequisites:
MATH F401 or permission of instructor.

Student Learning Outcomes
Students will:

prove facts about metric spaces, including those based on compactness and complete-
ness

prove facts about sequences and series of functions

prove results about Lebesgue measure, and be able to apply the major theorems in this
area (Fatou’s Lemma, the Dominated and Montone convergence theorems)

acquire skills needed to pass the master’s comprehensive exam.

Class Time

There will be three hours of class lecture each week. We will also have a one hour problem
session on Tuesdays at a time yet to be determined. The problem sessions will be an oppor-
tunity for you to discuss with each other (with occasional guidance from me) the homework
problems due that week.

Lecture Times
MWEF  9:15-10:15 Chapman 107

Covid 19

We are still holding classes in unprecedented times.
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« We need to be especially kind and patient with one another.

« Unforseen circumstances are going to occur. I will try to ensure that the class is taught
in a way so that if you must miss a class due to illness or other reasons, you will have
tools to make up the missed class. Please see the section below on Zoom and record-
ings.

o If circumstances routinely impact your ability to participate in the course, please get
in touch with me so we can determine a best plan of action.

« Course practices or this syllabus may need to be adjusted as the semester progresses. I
will announce any changes as needed; syllabus updates will be posted on the web site.

« Univesity policies related to COVID-19 are found at https://sites.google.com/
alaska.edu/coronavirus/uaf. These can be expected to be updated.

Office Hours

I will schedule 3 hours a week of formal office hours after consultation with my students.

Campuswire
We will use the Campuswire social media site for announcements and after-class questions
and discussions. See the course web page for instructions on how to sign up.

Homework

There will be a homework assignment due roughly every week, usually on Wednesdays. Each
week’s assignment and due date will be announced in class and will be posted on my web
page. I will also post solutions after each homework has been handed in (see below for more
information concerning solutions).

Regarding late homework, I will accept from each student a single late homework with no
questions asked. Simply hand in a note indicating you are using your free late homework in
place of your actual assignment. You must notify me no later than the time the homework is
due that you intend to take advantage of this opportunity, and you must hand in the home-
work no later than one week after it was due Subsequent late homeworks will be accepted
only under extenuating circumstances to be determined at my discretion.

The late homework freebie cannot be used for the first two homework sets, nor can it be
used for the final assignment.

Midterm

There will be one in-class midterm exam. It is tentatively scheduled to be held on Friday,
October 22. Associated with this midterm, there will also be a take-home midterm to be
handed out on Friday, October 15.

Final Exam

There will be a two-hour final exam on Wednesday, December 8. There will also be a take-
home portion of the final exam to be handed out in the last week of class and due on Decem-
ber 10. Details on the take-home exam will be announced closer to the end of the semester.


https://sites.google.com/alaska.edu/coronavirus/uaf
https://sites.google.com/alaska.edu/coronavirus/uaf
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Evaluation

Course grades will be determined as follows:
Homework  33%
Midterm 33%
Final 33%

Letter grades will be assigned according to the following scale. This scale is a guarantee; I
also reserve the right to lower the thresholds.

A+ 97-100% C+ 77-79% F <59

A 93-96% C 73-76%

A- 90-92% C- 70-72%

B+ 87-89% D+ 67-69%

B 83-86% D 63-66%

B- 80-82% D- 60-62%
Tentative Schedule

The following is a tentative list of the topics to be covered in this class. As we proceed in the
course, the course web page will list specific sections to be read for each week.

Week Topics and Events
8/23 - 8/27 | Review of Chapters 1 & 2 (Real Numbers, Countability)
8/30-9/3 Start Chapters 3, 4 & 5 (Metric Spaces)
9/6 - 9/10 | Metric Spaces continued.
Monday: Labor Day
9/13-9/17 | Chapter 7 (Completeness)
9/20 - 9/24 | Chapter 8 (Compactness)
9/27 -10/1 Chapter 10 (Sequences of Functions)
10/4 - 10/8 Chapter 10 (Sequences of Functions)

10/11 - 10/15

Chapter 11 (Space of Continuous Functions)
Friday: Take-home midterm posted

10/18 - 10/22

Review of Riemann Integral (Notes)
Friday: Midterm

10/25 - 10/29

Chapter 16 (Lebsgue Measure)
Friday: Last day to withdraw with a ‘W’

11/1-11/5

Lebesgue Measure continued.

11/8 - 11/12

Chapter 17 (Measurable Functions)

11/15 - 11/19

Chapter 18 (Integrable Functions)

11/22 - 11/26

Integrable Functions continued.
Thursday: Thanksgiving

11/29 -12/3 | Chapter 19 (L, Spaces)
Friday: Take-home final posted
Friday: Last day of class
12/6 - 12/10 | Catch-up and review

Wednesday: Final exam at 8:00am
Friday: Take-home final due

3
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Rules and Policies

Collaboration

You are encouraged to work together in solving homework problems. But each student must
write up his or her own solutions independently. If you receive significant help solving a
problem, it is customary to make a note in your homework to give the person who helped
you credit.

Makeup Exams

You can make up an exam if certain extenuating circumstances prevent you from taking it
and if you inform me in advance. Contact me as soon as possible if you are going to miss an
exam.

Attendance
Attendance is not included directly as part of your grade.

Cell Phones
Turn off your cell phone before you come to class.

Disabilities Services
I will work with the Office of Disabilities Services (203 Whitaker, 474-7043) to provide rea-
sonable accommodation to students with disabilities.

Incomplete Grade

Incomplete (I) will only be given in Computer Science, Mathematics or Statistics courses in
cases where the student has completed the majority (normally all but the last three weeks)
of a course with a grade of C or better, but for personal reasons beyond his/her control has
been unable to complete the course during the regular term. Negligence or indifference are
not acceptable reasons for the granting of an incomplete grade. (Note: this is essentially the
old University policy.)

Late Withdrawals

A withdrawal after the university deadline from a Department of Mathematical Sciences
course will normally be granted only in cases where the student is performing satisfactorily
(i.e., C or better) in a course, but has exceptional reasons, beyond his/her control, for being
unable to complete the course. These exceptional reasons should be detailed in writing to
the instructor, department head and dean.

Academic Dishonesty
Academic dishonesty, including cheating and plagiarism, will not be tolerated. It is a viola-
tion of the Student Code of Conduct and will be punished according to UAF procedures.



