
MATH 351 - Real Analysis
Fall 2016

Instructor: Casey Douglas
Office: SH173
E-mail: cjdouglas@smcm.edu
Office Phone: x???? (I don’t know it!)

Office Hours: Check my office door!
TAs: Sophie Kessler (spkessler@smcm.edu)

Caleb Svobodny (csvobodny@smcm.edu)
TA Hours: Mondays 6-8pm and Tuesdays 6-8pm

“Mathematical Analysis is as extensive as nature herself... it grows and strengthens itself incessantly
in the midst of the many variations and errors of the human mind. It’s chief attribute is clearness...”

– Joseph Fourier

“Analysis takes back with one hand what it gives with the other.”

– Charles Hermite

“Analysis is the art of taming infinity.”

– Neil Falkner

“In the old days when people invented a new function they had something useful in mind. Now, they
invent them deliberately just to invalidate our ancestors’ reasoning, and that is all they are ever

going to get out of them.”

– Henri Poincaré

“Poo poo looks like chocolate ice cream!”

– Liam Douglas

Course Content
Our first semester of Real Analysis will explore a nearly exhaustive collection of long-accepted math-
ematical facts (most directly relevant to Calculus), only now we will treat them with the detail and
precision they’ve always deserved. These include

• Properties of R (and of general metric spaces): algebraic properties, completeness, topological
properties (closed, open, connected and compact sets)

• Limits of sequences and limits of functions

• Continuity, Differentiability, and Integrability of functions

• Series of numbers, series of functions, and uniform convergence (time permitting)
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While our primary focus will be on the real line, we will also develop tools and ideas that apply to
more general sets called metric spaces. These topics are not mentioned in our textbook, and so careful
note-taking and lots of class participation is required!

Textbook
Introduction to Analysis (5th Edition) by Edward Gaughan. Our goal is to explore Chapters 0 - 5
this semester, but if time allows we will also explore parts of Chapters 6 and 7.

I encourage you to consult other textbooks, too. In particular, the books Understanding Analysis (by
Stephen Abbott) and Closer and Closer: Introducing Real Analysis (by Carol S. Schumacher) would
make excellent companions.

Lastly, it would be a sin to not mention Walter Rudin’s masterpiece Principles of Mathematical Anal-
ysis; for many, this is the gold standard of analysis textbooks, but I think it might be better used
after a first semester course, so give it a read this winter break!

Homework
Homework will be assigned and collected on a weekly basis. Unless we have a scheduled exam, these
assignments will be due at the start of class every Wednesday. You are encouraged to work together
on homework problems, but the final preparation and write-up of your work must be your own. In
addition, and this is important, your turned-in homework must be a final draft. Your proofs should
be clear and elegant, and this typically requires multiple attempts and/or drafts.

Your submitted work should be stapled together and should have your name on every page. Please be
neat. Late homework will not be accepted for credit. Homework will be graded for correct-
ness, clarity, and justification.

Exams and Quizzes
There will be three midterm exams and a cumulative final. The exams will be open-book, open-
notes, open-me (but closed-everything-else), and they will be handed out on Wednesdays and due the
following Wednesday at the start of class. We will also have short, timed quizzes during the first ten or
fifteen minutes of class when an exam is assigned. Your total exam score will be computed as follows:

Exam Score = (.90)(take home exam grade) + (.10)(quiz grade)
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Grades and Tentative Exam Dates
Grades will be computed as follows:

• Homework: 50%

• Exam 1: (due 9.28.16) 10% – sequences and limits of functions

• Exam 2: (due 10.26.16) 10% – continuous and differentiable functions

• Exam 3: (due 11.16.16) 10% – Riemann integration

• Final Exam: 15 %

• Karma: 5%

Course Learning Outcomes
After completing this course you will be able to

• employ mathematical argument and logic as demonstrated by using given hypotheses to prove
inequalities between real numbers

• organize various conditions for completeness of the real numbers as demonstrated by outlining
arguments that establish their equivalence

• formulate a convincing mathematical argument in speech and text as demonstrated by defending
a mathematical proof in front of an audience

• solve challenging problems in analysis as demonstrated by constructing rigorous proofs

Success
Here are some tips for making a good grade in this awesome but often overwhelming course:

• Attend every class

• Read the book and review your notes on a daily basis

• Do all of the homework assignments

• Ask questions if or whenever something is not clear

• Ask questions even if everything is clear (this is a good way to slow down lectures)

Students with Disabilities
It is college policy to provide reasonable accommodations to students who have disabilities as well as
being in compliance with The Americans with Disabilities Act and Section 504 of the Rehabilitation
Act of 1973. If you have a disability for which a Letter of Accommodations has been developed
with the Coordinator of Disability Support Services please make an appointment with me as early as
possible in order to discuss those accommodations. If you have a documented disability and have not
met with the Coordinator of Disability Support Services you are encouraged to contact the Office of
Academic Services, Glendening Hall, Suite 230, (240) 895-3153 as early as possible for a confidential
review of supporting documentation.
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