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1. Introduction

A point that is frequently lost on students of geometry is that it remains a dynamic, interesting and
active area of mathematical research. One of the goals of the research projects is to give you an opportunity
to develop a deeper appreciation for the kinds of things discrete geometers do. Another one of the goals
of the research projects is to give you an opportunity to explore in depth one of the hundreds of areas of
geometry that make only a limited (at most) appearance in this course, and to share with your peers what
you have found. During the last week of class (or so) you will present your work to your classmates in an
oral presentation, and you will submit a written report on the last day of class.

Projects in this course will be individual efforts, and only one person will be allowed per topic. Topics
will be cleared on a first-come, first-served basis, so talk to me early! You must clear your topic with me
no later than March 22nd, if you do not do this you will lose 5%. If you have any difficulty coming up
with a topic or have questions, please feel free to come discuss your project with me. Get creative! Explore
something new! Who knows, maybe you’ll figure out something no one else knows!

2. Selecting a Topic

Your topic should be some mathematical idea, connected to the themes of the course, which is of
interest to you and your classmates. You are encouraged to find your own topic! As a starting place I highly
recommend looking over the topics in O’Rourke’s Computational Geometry in C and Art Gallery Theorems
and Algorithms, as well as Grünbaum and Shephard’s Tilings and Patterns, Aigner and Ziegeler’s Proofs
from the Book, and Cromwell’s Polyhedra. I will also try to post links to articles that may be of interest
in coming weeks to the course website. Those articles and their references may also be good places to look
for topics. You can also come talk to me and together we can try to find a topic that is interesting to you.
Topics will be assigned on a first-come, first-served basis, and only one person per topic is allowed (so that
there isn’t a conflict over sources).

Some possible topic areas:

(1) Extensions of the art gallery problem
(2) Bellows conjecture
(3) Rigidity theory and/or tensegrities
(4) Decomposing polyhedra
(5) Finite projective planes
(6) Graph coloring and applications
(7) Morley’s theorem and other recent discover-

ies
(8) Non-convex polyhedra
(9) Planar and non-planar graphs

(10) Sphere packing
(11) Tilings, aperiodic
(12) Tilings, colored with symmetry

(13) Trees and their applications
(14) Algorithms and origami
(15) Origami geometry
(16) Finite geometries
(17) Shapes of constant width
(18) Circle packings and coverings
(19) Tilings by hollow tiles
(20) Tilings of hyperbolic, spherical or projective

space.
(21) Carpenter’s rule problem and planar linkages.
(22) Configurations of points and lines.
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3. Presentation

There are essentially four reasons why you are being asked to prepare a presentation of a research topic
in this course:

(1) Student presentations are a standard feature of conferences and the experience you gain from pre-
senting your work orally in class will be useful in preparation for participation in such venues.

(2) Oral presentations are a fact of life for intellectuals, be they working in the classroom or in the board-
room. The more experience you have giving presentations, the better you will look to prospective
employers.

(3) You will have a chance to share your work with your peers.
(4) You will have a chance to learn about some really cool stuff from your peers.

Your presentation will be evaluated by both your instructor and by your classmates, and peer evaluations
will be incorporated in your presentation grade. Your presentation will be evaluated using the following
criteria:

(1) interest of content
(2) mathematical content
(3) clarity of presentation
(4) creativity
(5) style/quality of presentation

You will have 20 minutes to make an oral presentation to the class during the last week. The exact date of
your presentation will be determined by lottery. You MUST attend the presentations during the last week
of class.

As you prepare for your talk I highly recommend reading J. Gallian’s advice on giving a good presen-
tation at

http://www.d.umn.edu/∼jgallian/goodPPtalk.pdf

and

http://www.d.umn.edu/∼jgallian/advice.pdf.

Gallian has been running an REU forever and helped countless students prepare talks and poster presenta-
tions for national conferences. Almost everything he says I heartily endorse.

More details about grading of final projects will be provided after spring break.

4. Final Papers

Your final paper should be between six and twelve double-spaced pages in length (excluding graphics),
with one inch margins. You are expected to cite the work of others when you use it (paraphrasing counts
too). Works cited may include web sites, but these should NOT be your primary sources and should be
used sparingly. Primary sources should include journal articles or books, and you are expected to use at
least three primary sources, at least two of which must not be textbooks. The formatting for citations, the
bibliography and such is demonstrated in the final paper template/sample file that will be made available on
the course web site. You are not required to use LATEXto prepare your final paper, but its use is encouraged.
Your papers should reflect the best practices we identified when we reviewed the sample papers.

Your audience is other mathematics majors who are in their senior year of college. While you may
reasonably expect more mathematical maturity from this audience than the typical college freshman, you
should be careful to define any terms that you use beyond Math 215 or that we have defined in the course
so far.
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To give you a better sense of my expectations for the final papers, I am including below some general
descriptions of what I think various different grades on the paper might mean.1 As with the oral presentations,
you will be graded on:

(1) interest of content
(2) mathematical content
(3) clarity of presentation
(4) creativity
(5) style/quality of presentation.

4.1. What grades mean.
An A paper takes the assignment and runs with it. It brings a fresh and original approach to the

topic, yet thoroughly explains the material under consideration. The language is clear, informative and a
real pleasure to read. The paper show’s something of the writer’s heart — it convinces me that the writer
is genuinely interested in and cares about the subject matter. The paper is appropriately formatted and
contains very, very few basic writing errors and shows evidence of thorough and thoughtful proofreading.

A B paper has a definite and clearly identified subject, an interesting approach to a topic, and a
thorough effort to cover the bases of the assignment. The author uses the source materials to substantiate
his/her views and understanding of the material, though it may not contain the most subtle or clear analysis
and exposition of ideas. The language of a B paper is clear, clean, and occasionally elegant but not necessarily
interesting throughout. It may have a few basic errors in writing and proofreading.

A C paper has a weakly articulated subject, or lacks focus or clarity about what its subject matter is.
It makes a thorough if not completely successful effort to fulfill the assignment. Typically, it overrelies on
summary and fails to use textual substantiation in a way that enlightens and edifies without becoming stilted
or boring. Mathematical ideas are communicated poorly or betray significant confusions of the author. The
paper makes claims that are insufficiently supported or explained. There are a significant number of basic
writing errors.

A D or F paper has significant flaws that interfere with the reader’s ability to appreciate the content
of the authors ideas. It lacks a thesis, the paragraphs lack basic organization and the structure of the paper is
unclear. The mathematical content of the paper is presented with little, no or inappropriate textual support.
There is evidence the author doesn’t really understand the mathematics being presented. It trivializes the
assignment. The paper is riddled with errors in basic writing and proofreading.

4.2. What not to do.
Late papers will not be accepted.
Under no circumstances may you use Wikipedia for citations.2 There should be no bare quotations, i.e.,

don’t just say “ ‘Early one morning the wind blew a spider across a field.’ ” Instead say, “At the beginning
of the story Carle introduces the main character by saying ‘Early one morning the wind blew a spider across
a field.’[2]”.

Students committing plagiarism will receive an F for the assignment, and depending on the extent and
nature of the plagiarism, the consequences may be more serious, including a failing grade in the course and
referral of your case to the university’s disciplinary process. Plagiarism includes:

• Copying the work of others, including from on-line sources, without sufficient attribution.
• Incorporating quotes from outside sources without proper attribution or placing the sources in quo-

tation marks.
• Paraphrasing the ideas of others (including sources from the Internet) without adequate citation.

1Many of these are adapted — heck, copied — with permission from Dr. Meredith Goldsmith of Ursinus College.
2Wikipedia is great for getting an overview of something, just like the Encyclopedia Britannica, and great for pointing you

to good resources. What it isn’t, is primary or permanent enough to be easily evaluable as a source.
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While not strictly speaking plagiarism, quoting more than a sentence or two from a source is bad form
in this kind of writing. For one thing, it ends up looking like you want to take credit towards your page
total for writing someone else did. For another, it shows inadequate engagement with the content. If you
need the content of a paragraph from another source in your paper, you should study the content enough to
be able to express the ideas (properly cited) in your own words. If you have questions about how to do this
kind of incorporation, please come see me.

5. Timeline

There are a number of deadlines that you must be aware of as you pursue your project.
Deadline Date
March 22 Topic selection complete
April 12 Submit outline of presentation & outline of final paper

April 19-23 Meet with me to discuss your presentation and project, bring your draft slides/models
May 3-7 Give your presentation in class
May 12 Submit your final paper during the exam period (1 PM).
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