
HON 394 Origami: Mathematics, Art, Science and Engineering
An interdisciplinary seminar that uses origami, the art of paperfolding,

to bring together mathematics, computer science, engineering design and art.

Barrett Honors College, Arizona State University, Spring 2009
HON 394-1010 (SLN 26343), TTh 3:00–4:15PM

Instructor: Goran Konjevod; Email: goran@asu.edu; Office: Brickyard 450
Office hours (Fall 2008): TTh 1:30-3:00 and by appointment

Course format. Each class will begin with students being guided through the folding of a simple but
important origami model. The model and/or the instruction in the folding exercise will motivate the
main topic of the class by illustrating ideas and principles from mathematics (especially geometry), com-
puter science, art and engineering. The final part of each class will be an open discussion. Each class will
relate to as many of the major thrusts as possible (math, science, art, engineering). I will try to organize
a few guest lectures as well.

Some topics to be covered (listed in no particular order):

• History of origami (from ceremonial art to children’s passtime to art form)

• Physical and geometric properties of paper and folding

• Mathematical modeling and engineering design

• Art versus craft; technique in arts and crafts; figurative versus abstract

• Modular origami and building large-scale structures

• Fractals and tessellations: “mathematical art”

• Computer algorithms, search and optimization; computer-aided design

• Special types of origami: pureland, box-pleating

• Design specification and presentation of data (specific examples: origami instructional diagrams)

• Mathematical proofs.

Reading etc. No single textbook covers all the material planned for this course, so a set of handouts
will be distributed over the course of the semester. The handouts will come from textbooks, monographs
and popular sources dealing with material relevant to the course. Some examples:

• Diagrams for origami models

• Research papers on mathematical and engineering problems and solutions related to folding

• Essays on art, with or without a direct focus on paperfolding.

• Computer programs for the design of folded models

• Feature-length documentary Between the Folds, as well as several shorter movie clips.
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Evaluation. The students will participate in class discussions, complete homework assignments and
two projects.

• Class discussions will be based on material just covered and on reading assignments, may include
short presentations by students, and will contribute 25% of the grade.

• Homework assignments will include a selection of exercises in folding, design, mathematics, pro-
gramming and art. One exercise will be assigned each class period. Homework assignments will
contribute 20% of the grade.

• Midterm and final projects will be done either individually or in groups of two or three students
(depending on the chosen topic and scope). The project topics will be determined in the first few
weeks of the course (for the midterm project) and around Spring Break (for the final project). In
each case, the student(s) will work with the instructor to determine the topic and scope, formalized
through a short (one-page) proposal description of the project. Each project will have a written
component: in case of a design, engineering or programming project, this will be a report on the
design process; in case of an essay or research paper, the paper itself. The grades for the project
will be based on both the contents (outcome) and the writing. The final projects will be presented
by the students in an open class period and exhibition that will include folded art, engineered
constructions, mathematical models and computer programs. The midterm project will contribute
20% and the final 35% of the grade.

• Schedule: Midterm project suggestions will be given by January 30. Project proposals will be
due February 12 and the projects themselves on March 5 (just before Spring Break). Final project
suggestions will be given by March 17. Project proposals will be due April 2, and the projects
themselves on May 5 (the last class). We’ll have short (5 to 10 minute) presentations of projects in
the Final Exam period on Thursday May 7, 9:50–11:40AM.

A few samples of possible project topics (the topics in this list are very broad, and will be refined through
conversations with the instructor):

• math/cs: folding of maps; modular origami and graph coloring; mathematical modeling of paper
tension and equilibria of folded structures

• art: relief origami; one-fold origami; study of technique

• math/art: tessellations/corrugations

• design: engineering design (Rubik’s cube, bridges); functional origami (folded furniture, cups,
bowls, vessels).
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