
MATH 4530, Introduction to Topology, Fall 2017

Professor: Timothy Riley
Teaching Assistant: Amin Saied

Topology is qualitative geometry. It concerns essential features that are unchanged on stretching
or bending a space.

This 4-credits-course will begin with ‘point-set’ (or ‘general’) topology. We will introduce the
abstract notion of a topological space, give examples, are discuss properties such as connectedness
and compactness.

We will move to an introduction to algebraic topology. Topics will include the classification of
surfaces (such as the Klein bottle and Möbius band), some knot theory, the fundamental group,
covering spaces, and fixed-point theorems.

No textbook

No textbook is assigned to this course—students are required not to consult any textbook or
web sites where the theory is developed. Instead, a skeleton set of notes will be distributed
and we will work together to develop these into a complete and polished text. Topology lends
itself well to this approach: after the key definitions have been presented, many of the proofs,
theorems and examples come naturally.

Learning outcomes

Our aim is to provoke thought, discovery, creativity, productive struggle, and cultivate reasoning
skills. Your professor and teaching assistant will play coaching or facilitating roles, but you
should experience the development of the subject of topology for yourselves. You will also have
opportunities to present mathematics both at the board in from of an audience and in writing.

And, of course, we also aim for an understanding of and a facility with the subject of topology:
What are the central notions? How is the theory built up? How does topology relate to other
mathematical subjects? What tools does it provide and how are they used?

Prerequisites

A linear algebra course (MATH 2210, 2230, 2310 or 2940) and at least one MATH course
numbered 3000 or above, or permission of the lecturer.

Assessment

• Homework 45%. This will come in two forms:

– Working through the skeleton notes (10%).
The TA and I will look for effort and thoughtful reflection, rather than accuracy.

– Exercises which will be graded in detail (35%). Your lowest homework score will be
dropped (as everyone has a bad week).



For both types of assignment, please express your thoughts in full sentences.

• Class participation 20%

– Attend class.

– Participate positively, reflectively and meaningfully in whole-class discussions.

– Be prepared for every class.

– Ask all your questions.

– Present proofs / problems at the board. (Assignments will be given ahead of time, so
you can be fully prepared. Come to the professor or teaching assistant’s office hours
if you would like to go over what you will have to present.) I expect presentations
to contain mistakes. The class will work together to fix these. Also we will dis-
cuss how your proofs are written—the wording, notation, organization etc.—as these
presentations are what will go into our textbooks.

– Please bring a green pen to class. As we discuss the material in class, you can annotate
your notes and make corrections in green without preventing me from seeing what
you wrote outside class.

– Each class we will have a ‘scribe’: their role will be to write down everything clearly,
taking note of all editorial suggestions, and then type all the new content into the
textbooks before the start of the next class.

– Editing. The textbook is broken down into chapters. I will assign ‘editorial teams’ for
each chapter. After we complete a chapter (and the scribes have typed in the proofs),
the editorial team is responsible for ‘cleaning it up.’ After doing that, the teaching
assistant will take a pass at it, and will discuss corrections and suggestions with the
editorial team, which they will then implement.

• Midterm 10%. 5 October, in class.

• Final exam 25%. 2pm, 6 December, location to be announced.

LaTeX

The textbook we will write during the semester will be typeset using LaTeX. We will use the
collaborative LaTeX platform Overleaf. In addition to Overleaf’s help page, I recommend these
resources for introductions to LaTeX:

• Elizabeth Wilcox’s LaTeX resources page

• A quick guide to LaTeX by Dave Richeson

Collaborating

You may collaborate with other students on homework. (But you may not consult textbooks
or web sites.) I believe, however, that for maximum benefit, you should try hard to do all the
problems yourself before consulting others. What you turn in should represent your own solutions
expressed in your own words, even if you arrived at these solutions with others. Remember, you

https://www.overleaf.com/
https://www.overleaf.com/help
https://sites.google.com/a/oswego.edu/wilcox/latex-resources
http://users.dickinson.edu/~richesod/latex/latexcheatsheet.pdf


are doing the homework to learn the material; do not try to defeat its purpose—you are likely
to perform poorly on the midterm and final if you do. Copying someone else’s homework and
presenting it as your own will be treated as a violation of Cornell’s Academic Integrity Code, as
will copying solutions that you might find on the internet or elsewhere.

In keeping with the good practice of acknowledging all contributors to a piece of work, if you do
collaborate, please give the names of your collaborators so on your homework. (Your grade will
not be affected.)

Students agree that by taking this course all required papers may be subject to submission
for textual similarity review to Turnitin.com for the detection of plagiarism. All submitted
papers will be included as source documents in the Turnitin.com reference database solely for
the purpose of detecting plagiarism of such papers. Use of the Turnitin.com service is subject
to the Usage Policy posted on the Turnitin.com site.

Writing well

Mathematics is a tool for human thought; arguments and abstract concepts must be communi-
cated. Use complete sentences with proper spelling, grammar, and punctuation. Write linearly
down the page rather than scattering words, symbols and equations around. Explain your rea-
soning carefully. Indicate the significances of and relationships between any calculations which
contribute to your answers. Define and employ clear, concise and natural notation. State clearly
any results (from lectures or from the textbook) to which you appeal in your solutions. Imagine
your fellow-students as your readers—ask yourself whether they would they be able to follow
your arguments.
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