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My research in computer graphics focuses on creating attractive ornamental designs using techniques from geometry, symmetry theory, and tiling theory.  I feel that this work can find a natural application in mathematics education.  Typically, I roduce software that makes it easy to explore a wide range of designs within a particular ornamental style.  With a little bit of extra work, these tools could be made to expose visually some of the mathematical machinery that allows them to create the designs that they do.  The result is a computer interface that rewards the user with compelling visuals, while simultaneously giving them some insight into the mathematical nature of ornament. Another related approach is to use the computer to produce physical objects via rapid prototyping, and use those objects for education.  Carlo Sequin has produced many models that fit this description.

Here are a few specific topics that interest me and could make good teaching tools for the classroom or the public.

- Islamic star patterns

Islamic art is a wonderful source of ideas for mathematical education, because it is so self-consciously geometric in appearance.  These patterns can teach anything from basic compass and straight-edge construction up to non-Euclidean geometry and group theory.

- Celtic knotwork

Many of the same properties of star patterns apply equally to Celtic knotwork.  They can be used to study the theory of two-sided frieze groups, Eulerian graphs, and of course knot theory.

- Non-periodic tilings

Tilings make for great teaching tools because they can be manufactured as physical objects to be manipulated.  Escher learned of anisohedral tilings via a set of wooden tiles given to him by Penrose.  A lot of tiling theory can be communicated via a sequence of increasingly complex puzzle pieces that illustrate various connectivities.

In a way, this stuff is "the usual".  I'd also be interested in trying to figure out how art can be used to illustrate mathematical concepts in areas with which it is not traditionally associated.  What about calculus?  Number theory?  Others?

Useful resources:

Peter R. Cromwell, Celtic Knotwork: Mathematical Art.  The Mathematical Intelligencer (15):1, p. 36-47.  Springer-Verlag, 1993

Branko Grunbaum and G.C. Shephard, Interlace Patterns in Islamic and Moorish Art.  Leonardo (25), p. 331-339, 1992.

Pedagoguery software -- http://www.peda.com/
Cinderella -- http://www.cinderella.de/
Taprats -- http://www.cgl.uwaterloo.ca/~csk/washington/taprats/
