
GEOMETRY SYLLABUS

Content of the course, in a nutshell.

• The class focuses on axiomatic geometry.

• It is primarily a class on axiomatic methods, and geometry is more like a playground on which
we study axiomatic methods.

• The other objective of the class is to develop your abilities to reason as well as an intuition for
what may appear to be abstract and counter-intuitive environment: non-Euclidean geometry.

• Although the intended take-home skills / lessons you get from this class are non-geometric, the
importance of going through details of hyperbolic geometry should not be understated. It played
major role in history and philosophy of mathematics, which are also a subject of this class.

• For completeness sake we will also revisit classical results of Euclidean geometry.

• The weekly list of topics is at the back of this manifesto.

Basic structure of the class. The class meets four times a week for 50 minutes; Mondays will be
set aside for homework / take-home project discussion. You are expected to attend every single class,
including Monday problem sessions.

Monday reports and the final essay.

• I want you to reflect on what you learned in the course on a weekly basis. You will be asked to
articulate what for you was the main take-home message of the previous week of the class.

• All personal opinions about mathematics are welcome, but all strictly mathematical content has
to be correct. Try to make your responses not too long.

• The responses need to be typed up in LATEX and they need to read well. You are a liberal arts
student after all!

• The responses will be due in class on Mondays.

• You will get feedback on the responses within a week. You are to save all your responses and
my feedback. At the end of the class you will be asked to accumulate everything into a final
essay. This final essay will be due on the last day of class, Thursday April 30th.

Take-home project / assignment. The first part of the course is dedicated to discussion of axiomatic
methods. The main goal for the students here is to at least develop an understanding / appreciation
for axiomatic work. Rather than passively watching me develop the foundations of axiomatic Euclidean
and hyperbolic geometries, students will be asked to work in parallel on a different geometry-flavored
axiomatic theory.

The explicit directions for this project will be given to you in class on Monday, January 26th. Each
student will be asked to turn in a print-out of their current version of the project document in class on
Monday. The final document will be due before the department closes on Wednesday, February 18.
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2 GEOMETRY SYLLABUS

Oral exam. During Week 8, March 9 – March 13, you will be expected to do an oral exam. About a
week in advance you will receive the list of relevant theorems you are to prepare, whose proofs you are
to understand in and out, and whose statements and proofs you are to be able to present in front of
me, on the board in my office. The theorems in question will mostly be from Euclidean geometry; the
only exception to this will be Legendre Theorems. Some of the theorems of Euclidean geometry you
will have to learn from the (provided) written material; we will not go through them in class per se. I
suggest making a 1 hour appointment for the oral exam now. There will be an opportunity to practice
oral presentations in class on Mondays.

Homework. The class will have its share of weekly homework problem sets, but do note that they will
not be evenly distributed throughout the semester.

In the first part of the course the homework problem sets will be light, and there primarily to make
sure you understood a smaller mathematical piece of the puzzle. The main growing pains will be in the
area of getting a more holistic understanding of axiomatic geometry, which is unlikely to be developed
by solely working on little weekly itty-bitty problems. (It is for this reason that I have chosen the
multi-week project at the beginning of the course.) Following the oral exam, the main focus of the class
will be on hyperbolic geometry. The weekly problem sets will increase in depth, and be more closely
tied to the lectures.

You will be expected to make some progress on the homework problem sets by the class meeting on
Monday. At that time I will answer any questions students might have, give hints, or (when possible)
do similar problems. I do not need to see the draft of your solutions on Monday. However, the final
version of the your problem set solutions will be due before I leave on Tuesday (4-ish?) – no exceptions!!
I have set aside Wednesday for grading.

Final exam. You will have a take-home final exam. The subject of the exam will be related to
hyperbolic geometry. You will turn in the exam to me on Wednesday, May 6th at our official exam time
and place. Note that this meeting is mandatory, at least according to our college policies.

Resources. I have written a manuscript of sorts the last time I taught this course, over 3 years ago. You
have full access to the manuscript on the same website1 on which this is posted. That being said, you
should know that the two courses will be different and that I plan to deviate from the old manuscript.
I intend to provide written material for all really major deviations from the old manuscript, but I also
ask for your understanding: I will not always be able to do so is a timely manner. Rest assured that I
am making the changes to the course content in attempts to make it better for you, even if I am unable
to provide the extra written material.

Grading. All the grading will be done on the 4-point scale: with A corresponding to 4.0, B corre-
sponding to 3.0 etc. You will get a grade for each of the following categories. The percentage next to
the category indicates the percentage of the final course grade corresponding to the category.

• Big project: 30%
• Final essay: 10%
• Oral Exam: 20%
• Homework, including Monday reports: 15%
• Take-home final: 25%

1Email me for the password, if you lost it.
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Weekly break-down of stuff.

Week 1: Basic framework of Euclid’s Elements; overview of historical and philosophical issues.

Week 2: Baby examples of what axiomatic work is like; models, consistency etc. Students start
the project.

Week 3: The dark side!! Going over axioms of between-ness and congruency; putting yourself in
the position when you feel like you know almost nothing and everything needs to be built from
the ground up. Students getting half-way into the project.

Week 4: More of the same in class, except that we start seeing some familiar structures: orthog-
onality, isometries etc. Students getting closer to finishing their project.

Week 5: Continuity and Legendre Theorems. Project due.

Week 6: Equivalents of Playfair and hyperbolic axioms; isometries.

Week 7: Euclidean geometry.

Week 8: Finish Euclidean geometry; do the oral exam. In class: conformal transformations in
Euclidean geometry.

Week 9: Finish conformal transformations. Informal discussions of hyperbolic geometry; intuition
built from comparison with spherical geometry.

Week 10: (Ultra)parallelism in hyperbolic geometry.

Week 11: Finish axiomatic treatment of hyperbolic geometry. Introduce Poincaré models.

Week 12: Basic ideas of Riemannian geometry and their relationship to Poincaré models. Warn-
ing: calculus-based part of the course.

Week 13: Fun computations in Poincaré models, and introduction to curvature. Warning: calculus-
based part of the course.

Week 14: The concept of curvature. Discussion: axiomatic versus Riemannian geometry. Stu-
dents turn in the final essay, and get the take-home final on the last day of class.
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