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One or two paragraphs of summary description

There have always been close connections between mathematics and the arts, from Aristotle to da Vinci to Op Art and fractals.  These connections provide an ideal way to show students the breadth and beauty of mathematics, and to make them look at art in a new way.  However, the existing books exploring these connections are either too advanced and technical for the beginner, or aimed at the practicing artist with only a superficial treatment of the mathematics, or, at the opposite extreme, treat the art as merely pretty illustrations of the mathematics.  Our goal is to write an introductory textbook that deals seriously with both the art and the mathematics, as well as the connections between them.  Students will both learn the mathematics underlying various artistic techniques and use these concepts to create their own original mathematical art.

Topics include symmetry, patterns, perspective, knots, and origami. Examples will be taken from both historic and contemporary art, including original work by the authors.  Students will learn:

1. The mathematical structures of symmetry, pattern, perspective, knots, straightedge and compass constructions, and origami. 

2. How to identify mathematical structures in visual artwork using various notational systems.

3. How to construct art with mathematical structure and to describe that structure.

4. To identify historical and contemporary examples of mathematical art.

More generally, students will learn a mode of analytical thinking that they can apply to a wide range of problems in their classes and their lives.

A Study of the Effects of Learning Mathematical Art:  I hypothesize a close connection between spatial reasoning and the identification of structures in mathematical arts.  With Perla Myers of University of San Diego, I plan to conduct a comparative study to determine how various groups of students write about symmetry.  This study will compare students pre- and post-MATH 326 (Mathematics and Visual Art), children, and chemistry majors. My research questions include (1) Given a graphic design with symmetry or chirality (handedness), what language do students use to describe it?  (2) To what features do students attend, and which do they omit? (3) Given a set of symmetric designs, which are noticeable features of comparison (including both similarities and differences), and which are difficult to notice? (4) How do the answers to 1, 2, and 3 correlate with spatial reasoning ability?  (3) How do the answers to 1, 2, 3, and 4 compare across types of students.
