MA 398-001
Independent Study — Visualizing Mathematics
Fall 2015
W 3-4:50 pm — CB 337

Instructor: Carl Lee.
Office: 967 Patterson Office Tower.
Mailbox: 715 Patterson Office Tower.
Email: lee@uky.edu (preferred method for reaching me).
Phone: 859-257-1405 (or 859-257-3336 to leave a message).
Office Hours: By appointment.
Course Web Page: I will post materials here: http://www.ms.uky.edu/~lee/
visualfa15/visualfa15.html. We may also use Canvas or Blackboard.
Course Description: This course will be an opportunity to explore how various aspects of
mathematics can be visualized by physical and virtual models, often in quite beautiful ways,
and conversely how mathematics can be used as a tool in designing beautiful physical and
virtual models. Here are some examples that we may look at, but some choice of topics will
be guided by the interests of the class members.
• Polyhedra: What are they, and what role do they play in art, chemistry, etc.?
• Symmetry: What does it mean to be symmetrical in two and three dimensions? How
can we make and recognize symmetrical patterns and objects?
• The fourth dimension: How can we visualize it?
• Fractals: What are they, and how are some fractal images generated?
• Tensegrity structures: How can non-touching bars be suspended in space with cables?
• Three-dimensional dissection puzzles: How can we make and solve them?
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• Animations: What is some mathematics underlying the modeling of motion?
We will construct both physical and virtual models, using some free (but incredibly
powerful) software, such as GeoGebra (https://www.geogebra.org), SketchUp (http:
//www.sketchup.com), OpenSCAD (http://www.openscad.org), POV-Ray (http://www.
povray.org), and Blender (http://www.blender.org), and (hopefully) devices such as 3D
printers. The prerequisite for the course is a willingness to try to work with algebra and geometry, and to learn more as needed. Calculus is not a prerequisite (but if you know it, you can
find use for it!). Knowledge of a particular computer programming language is not a prerequisite, but we will be learning how to use some computer programs that require some attention
to logic and detail, so patience in this regard is needed. For some examples from previous
versions of this course, see http://www.ms.uky.edu/~lee/visual05/visual05.html and
http://www.ms.uky.edu/~lee/visualsp14/visualsp14.html.
Student Learning Outcomes: Students will use mathematics as a tool to create physical and virtual models, and conversely will create physical and virtual models to visualize
mathematical concepts.
Attendance and Participation: We will meet once a week for about two hours. The
success of this course is directly enhanced by everyone’s experience and active participation.
You will be actively supporting each other as you gain experience and understanding. Multiple ideas and points of view are important. You will benefit from hearing others’ approaches
to creating images and products, and they will benefit from you. If you miss a class for any
reason, please let me know the reason—an email message will suffice.
Software: If you have your own computer, it is strongly recommended that you install the
following free software if you are able:
• SketchUp, http://www.sketchup.com.
• OpenSCAD, http://www.openscad.org.
• POV-Ray, http://www.povray.org (This might not install on all computers; I have
had some trouble with some Macs.)
• GeoGebra, http://www.geogebra.org/cms/en.
• Blender, https://www.blender.org.
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Assignments and Grading: The course will consist of a sequence of projects, some suggested by me, and some chosen by you in consultation with me. Your grade will be based
on your participation in the course and your effort in these projects.
Academic Integrity: Per university policy, students shall not plagiarize, cheat, or falsify or
misuse academic records. Students are expected to adhere to University policy on cheating
and plagiarism in all courses. The minimum penalty for a first offense is a zero on the
assignment on which the offense occurred. If the offense is considered severe or the student
has other academic offenses on their record, more serious penalties, up to suspension from
the university may be imposed.
Plagiarism and cheating are serious breaches of academic conduct. Each student is advised
to become familiar with the various forms of academic dishonesty as explained in the Code
of Student Rights and Responsibilities. Complete information can be found at the following
website: http://www.uky.edu/Ombud. A plea of ignorance is not acceptable as a defense
against the charge of academic dishonesty. It is important that you review this information
as all ideas borrowed from others need to be properly credited.
Part II of Student Rights and Responsibilities (available online http://www.uky.edu/
StudentAffairs/Code/part2.html) states that all academic work, written or otherwise,
submitted by students to their instructors or other academic supervisors, is expected to be
the result of their own thought, research, or self-expression. In cases where students feel unsure about the question of plagiarism involving their own work, they are obliged to consult
their instructors on the matter before submission.
When students submit work purporting to be their own, but which in any way borrows ideas,
organization, wording or anything else from another source without appropriate acknowledgment of the fact, the students are guilty of plagiarism. Plagiarism includes reproducing
someone else’s work, whether it be a published article, chapter of a book, a paper from a
friend or some file, or something similar to this. Plagiarism also includes the practice of
employing or allowing another person to alter or revise the work which a student submits as
his/her own, whoever that other person may be.
Students may discuss assignments among themselves or with an instructor or tutor, but
when the actual work is done, it must be done by the student, and the student alone. When
a student’s assignment involves research in outside sources of information, the student must
carefully acknowledge exactly what, where and how he/she employed them. If the words of
someone else are used, the student must put quotation marks around the passage in question
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and add an appropriate indication of its origin. Making simple changes while leaving the
organization, content and phraseology intact is plagiaristic. However, nothing in these Rules
shall apply to those ideas which are so generally and freely circulated as to be a part of the
public domain (Section 6.3.1).
Please note: Any assignment you turn in may be submitted to an electronic database to
check for plagiarism.
Accommodations Due to Disability: If you have a documented disability that requires
academic accommodations, please see us as soon as possible during scheduled office hours.
In order to receive accommodations in this course, you must provide us with a Letter of
Accommodation from the Disability Resource Center (725 Rose Street, Multidisciplinary
Science Building (the building between the T. H. Morgan Building (Biological Sciences) and
the College of Nursing), Suite 407, 257-2754, David Beach, Director, dtbeac1@uky.edu).
Suggestions and Other Course Issues: Suggestions for improvement are welcome at
any time. Any concern about the course should be brought first to our attention. Further
recourse is available through the Mathematics Director of Undergraduate Studies and the
Department Chair, both accessible from the Main Office in 715 Patterson Office Tower.
Important Dates:
August 25 — Tuesday — Last day a student may officially drop a course or cancel registration
with the University Registrar for a full refund of fees
August 26 — Wednesday — First day of classes
September 1 — Tuesday — Last day to add a class for the 2015 Fall Semester
September 1 — Tuesday — Last day to officially withdraw from the University or reduce
course load and receive an 80 percent refund
September 7 — Monday — Labor Day — Academic Holiday
September 16 — Wednesday — Last day to drop a course without it appearing on the
students transcript
September 23 — Wednesday — Last day to officially withdraw from the University or reduce
course load and receive a 50 percent refund
October 19 — Monday — Midpoint of 2015 Fall Semester
November 13 — Friday — Last day to withdraw from the University or reduce course load.
Students can withdraw or reduce course load after this date only for “urgent non-academic
reasons.”
November 25–28 — Wednesday through Saturday — Thanksgiving — Academic Holidays
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December 11 — Friday — Last day of classes
December 18 — Friday — December Commencement
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