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The Exhibition of Mathematical Art at the 2008 Joint

Mathematics Meetings in San Diego was the fifth such
exhibition, and the most impressive to date. Since the

first exhibition, at the 2004 Meetings in Phoenix, the
collection has grown in size, quality and prominence.

Where the 2004 exhibit was relegated to an out-of-the-

way meeting room, in 2008 the exhibition occupied a
prominent location in the exhibition hall, and for the

first time was accompanied by a printed catalogue.
This reflects the growing prominence of mathematical

art, and the mathematics of art, in the mathematics

community. Mathematical art now spans a wide range,
which was well represented in this show. The curator of

the show was Robert Fathauer and the works shown
were selected from the submissions by Fathauer,

Anne Burns, Nat Friedman, Rinus Roelofs and

Reza Sarhangi.
Over 40 artists were represented in the show, and it

is impossible to discuss them all here. Images of all the

works in the show, along with others by the artists, can
be seen on the exhibition website at www.bridges-

mathart.org/art-exhibits/jmm08/index.html. Most of
the works on display could be divided into one of

three (broadly defined and occasionally overlapping)

groups: visualizations of mathematical objects or
theorems, art produced by mathematical algorithms,

and designs displaying geometric symmetry.
There is a long tradition of building models to

visualize complex mathematical objects, particularly in

three dimensions. The resulting combination of com-

plexity and underlying mathematical order can produce

objects of high artistic value, as well as mathematical

utility. One of the great practitioners of this art is

Magnus Wenninger, to whom this exhibition was

dedicated. Wenninger displayed 3-dimensional

models of 4-dimensional polytopes, analogous to the

2-dimensional projections of 3-dimensional objects with

which we are familiar. As shown in Figure 1, these

models are made of multicoloured paper; at first glance,

they have the apparent simplicity of children’s building

blocks, but a closer look reveals the nested symmetry of

the 4-dimensional polytopes being represented.
Other artists, such as Harriet Brisson and Vladimir

Bulatov, work on representing 3-dimensional objects in
unusual ways through their sculpture. Figure 2 shows
Brisson’s Clouds (stoneware clay, 1990) – a beautiful
piece constructed from a simple cube. The surface of

the cube is divided into two regions representing a non-
trivial partition of the cube into two congruent pieces.
Each region is glazed differently, resulting in two
patterns which wind around each other in a simple yet
absorbing pattern.

Bulatov also begins with well-known solids, and
uses computer models to design new interpretations

which illuminate sometimes hidden aspects of their
structure. Two examples are shown in Figure 3
(Dodecahedron 1: Small Stellated Dodecahedron and
Dodecahedron VI: Great Dodecahedron; steel and
bronze composite, 2007). Bulatov represents these
solids in new ways as intricate webs of gently curved

metal strands.
The computer, of course, has revolutionized

mathematical visualization. Artists such as Bulatov

use computers to help design their sculptures, and

computer-guided technology to construct them.

Other artists use computers to create art by

designing a set of rules (sometimes complex and

sometimes surprisingly simple) which the computer

implements hundreds, thousands, or even hundreds

of thousands of times. Jeffrey Ely used this approach

to construct a graph of a particular surface in

Newton without Newton (2007), shown in Figure 4.

The height z of the surface at point (x, y) is the

modulus of the result obtained by applying Newton’s

method using five iterations for finding solutions to

f(s)¼ 0 for the complex function f(s)¼ (s�q)5� 1

starting at the point s¼ xþ iy, where q¼ 0.7þ 0.3i;

the surface has been cropped at z¼ 2. The colours
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Figure 1. Magnus Wenninger, 3D Models of 4D Polytopes (2007).

Figure 2. Harriet Brisson, Clouds (1990). See insert for colour version of this figure.
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Figure 3. Vladimir Bulatov, Dodecahedron 1: Small Stellated Dodecahedron and Dodecahedron VI: Great Dodecahedron (steel
and bronze composite, 2007). See insert for colour version of this figure.

Figure 4. Jeffrey Ely, Newton without Newton (2007).
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Figure 5. Robert Bosch, One Fish, Two Fish, Red Fish, Black Fish (2007) and Outside Ring (2007).

Figure 6. Anne Burns, Summertime (2007). See insert for colour version of this figure.
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Figure 7. Laura Shea, Heart to Heart Bracelet (2007).

Figure 8. Radmila Sazdonovic and Miodrag Sremcevic, Hyperbolic Klee (2003).
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 represent points whose height is near the modulus of
one of the five roots of the functions, providing
additional visual interest. The result is an image
which I find quite spectacular.

Other artists are interested less in visualizing a
particular mathematical object than in exploring how
beautiful images can appear in sometimes unexpected
ways from mathematical algorithms. Robert Bosch and
Anne Burns provided exceptional examples of this in
the exhibition. Bosch uses an algorithm which produces
a solution to the Travelling Salesman Problem for a
large number of cities (i.e. a path which visits every city
exactly once, with minimal length, returning to the
starting point at the end). The result is a continuous,
non-self-intersecting curve which divides the plane into
two regions; Bosch then colours these two regions red
and black. The final image depends, of course, on the
original placement of the cities – the results are
frequently surprising. Figure 5 shows the two examples
on exhibit at the Joint Meetings: One Fish, Two Fish,
Red Fish, Black Fish (2007) and Outside Ring (2007).
The results closely resemble classic designs of Celtic
knotwork, with an almost fractal texture added by the
branches of the curve.

Burns, in contrast, is interested in creating
algorithms to produce images resembling real
world phenomena such as clouds and trees.

In Summertime (2007), shown in Figure 6, she succeeds

to a remarkable extent, producing a wildlife scene of
trees and flowers that I found lovely. Only under close
inspection are the individual pixels visible, and the
observer realizes that the scene is entirely artificial,
rather than a photograph.

Symmetry has always been at the heart of the
intersection of mathematics and the arts, and was
well represented in the exhibition. Laura Shea
realized a classic strip pattern as a beadwork bracelet
in her Heart to Heart Bracelet (2007), shown in
Figure 7. The colours of the beads highlight the
symmetry.

Radmila Sazdonovic and Miodrag Sremcevic, in
Figure 8, look at a more complex 2-dimensional
symmetry in Hyperbolic Klee (2003), based on a
regular tiling of the Poincaré disc model of the
hyperbolic plane. They highlight the symmetries of
the tiling by decorating the fundamental domain with
an asymmetric design inspired by the work of
abstract painters such as Paul Klee and Wassily
Kandinsky.

Other artists look at symmetry in three dimensions.
The Platonic solids have always been a source of
inspiration for mathematical artists, and Carolyn
Yackel uses the Japanese craft of Temari balls
to realize the symmetries of the Platonic solids.

Figure 9. Carolyn Yackel, Plato’s Hoedown (2005).
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 The three embroidered balls in Figure 9 represent all
five Platonic solids, since each ball is decorated to
represent both a Platonic solid and its dual.

Mathematicians often talk about the beauty and
elegance of their subject, so it is not surprising that this
beauty is often apparent when the mathematics is
translated into a visual form. The works described
here, and the others in the 2008 Exhibition of
Mathematical Art, show the wide variety of ways in

which that translation can happen, and the range

of both mathematical and artistic techniques that

are used.
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