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Hyperseeing a Sculpture
Based on the (10, 3)-a lattice 

George w. Hart 
dept. Computer Science 
Stony Brook university 

The (10, 3)-a lattice is a fascinating crystallographic structure which has been known to chemists 
and geometers for decades. Its history and rediscoveries are sketched in [1]. Modern 3D printing 
technologies allow us to make new models of it which can be held in the hand. They allow us to 
see it as it has never been seen before. For the images presented here, I have wrapped the edges 
and vertices of the ideal lattice with a smooth surface which follows its topological structure yet 
has an organic sculptural presence. My algorithm for creating this surface is described in [2]. 

Fig. 1 Rendered view of (10,3)-a  from an 
arbitrary direction 

Fig. 2 Rendered view looking down one of 
the many 4-fold axes 

Figures 1 and 2 are computer renderings, typical of how I was able to see visualizations of the 
form on my computer screen before making a physical model. Spinning these around in a 3D 
viewing program makes one eager to build a physical model. I used a DTM-2500-Plus Selective 
Laser Sintering machine to create a nylon model. Figures 3, 4, 5, 6, and 7 are photos of this 8 cm 
cubical model. You can hold it in your hand, turn it every which way, and enjoy if from all 
directions. The great variety of different projections is wonderful. 
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Fig. 3 The 8 cm nylon SLS model Fig. 4 View down an 4-fold axis 

Fig. 5 View down a 3-fold axis Fig. 6 View down a 2-fold axis 



Fig. 3 The 8 cm nylon SLS model Fig. 4 View down an 4-fold axis 

Fig. 5 View down a 3-fold axis Fig. 6 View down a 2-fold axis 

Fig. 7 Another view Fig. 8 Two interlocked copies of the (10, 3)-a 
lattice 

Fig. 9 Two interlocked copies of the (10, 3)-a, 8 cm nylon 
model



Another fascinating property of this lattice is that two copies of it can fit together, each 
interwoven through the other. The two copies are actually mirror images of each other. Figure 8 
shows a computer rendering of the interconnected pair. This doubled structure is so fascinating 
that of course I had to make a physical model of it as well. The 8 cm nylon model is shown in 
Figures 9 and 10. 

No series of 2D images can fully capture the full visual richness that is obtained by walking 
around and experiencing an interesting sculptural form from all sides. If you have access to a 
rapid prototyping machine, you can make your own copies of these forms and discover many 
additional viewpoints. The necessary .stl files that describe these shapes are freely available on 
the rapid prototyping page of my website [3]. 
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Fig. 10 View down a 4-fold axis 

The Author: George W. Hart is a sculptor and a research professor at Stony Brook University. 
See georgehart.com for examples of his work. 



Invisible Handshake:
from Snow to Stone 

Stan wagon,
Macalester College, St. Paul, Minnesota 55105 

wagon@macalester.edu 
 
 
Readers of this journal know about my intense involvement with geometric snow 
sculpture over the last ten years. It all started in the summer of 1998, when Helaman 
Ferguson agreed to join me and some friends to sculpt a shape based on the Costa 
surface, a minimal surface discovered by Celso Costa in 1984.  
 
The Invisible Handshake refers to the fact that this shape is the same as the space left 
when two hands come together in a traditional handshake but do not touch. The result of 
that first year's work in snow is shown in Figure 1. Figure 2 shows how irresistible the 
topology is; a young girl was passed through one opening and received at another. 
 
 

 
Figure 1.  Our team's first snow sculpture, 
January 1999, Breckenridge, Colorado. (Photo 
by Stan Wagon) 

Figure 2.  Kindergardeners 
loved the topology. (Photo by 
Stan Wagon) 
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After the event in Breckenridge, Helaman suggested that a version in stone would be an 
attractive addition to the Science Center at Macalester College; I convinced our College 
that this was the case and the work was commissioned. The black block started out at 11 
tons and 4 feet by 4 feet by 6 feet high. Over several years Helaman cut, carved, and 
polished and the 3-ton finished piece was installed at Macalester in early 2008. A 
mineralogical analysis by Jeff Thole of Macalester showed that the stone is a quartz 
diorite, about 200 million years old. 
 
Driving a large stone sculpture through winter storms from Maryland to Minnesota was 
not easy, and we were all relieved when Helaman, his driver Doug Vasey, and the 
sculpture arrived safely. The College had rented a large crane and the lifting and drop of 
the work onto the porch of the Science Center went smoothly. 
 
In order to understand the topology, remember the two hands of the Handshake, each 
with two extending sections: a thumb and the group of four fingers. Figure 3 shows me 
occupying one of the passages. This hole is easily seen in Figure 4 where the hole at the 
upper right is the one containing my upper body. 
 

 
 

 

Figure 3.  Mathematicians love the 
topology. (Photo by Doug Vasey) 

Figure 4.  The two upper holes where 
one hand would enter, and the lower 
hole where part of the second hand 
would exit. (Photo by Greg Helgeson) 
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Figure 5 shows two images of a small model with some braided Ys that show more 
clearly how two Ys fit through the surface. 
 
Figure 6 gives a profile view of the Y-shaped passage for the lower hand of the 
handshake. The hole corresponding to the entrance of the hand are against the back 
concrete wall and cannot be easily seen, but the exit holes are visible one above the other 
along the center of the piece. The lower of these is also clearly visible in Figure 4. 
 

  
 

Figure 5.  A small model with braids to represent the two hands. (Photos by Stan 
Wagon)
 
 
Etchings enhanced with red dye contain various relevant remarks, such as Alfred Gray's 
parametrization of the surface and a time stamp indicating the installation date. 
 
It is hard to convey the complexity of the Costa topology in two-dimensional images. 
One nice feature of the shape is that it can be deformed into a torus with three punctures, 
which is very easy to visualize. For a movie of the deformation see 
<http://blog.wolfram.com/2008/05/20/differential-geometry-carved-in-stone>. But the 
Costa itself illustrates the point, which our teams of snow sculptors well appreciate, that 
the best way to understand a complex shape is to spend time with it in its three-
dimensional home. 
 
 
One interesting feature of the work is how many different fields it touches. The shape is 
naturally related to the mathematics of minimal surfaces and the physics of energy-
minimizing soap films. The topology is also of interest because of the connection to a 



triply punctured torus. The connection to geology is obvious because of the ancient 
quartz diorite forming the stone. Biology and chemistry arise from the artist's decision to 
leave the red dye marking the edges of the original block; that dye � cochineal � comes 
from a scale insect native to Mexico. There is a connection to astronomy as the 
installation took place during a lunar eclipse, noted in the time stamp etched into the 
stone. There is even a connection to economics, where the phrase Invisible Handshake 
denotes an economic exchange that arises not from a formal contract but from forces such 
as a work ethic, behavioral norms, or altruism. 
 

 

  
 

Figure 6.  This view shows where one 
hand would enter on the upper left and 
also the two large holes that are where 
the two parts of the other hand would 
exit. (Photo by Greg Helgeson) 

Figure 7.  A mathematical description 
of the surface is etched into a side of 
the sculpture.  (Photo by Greg 
Helgeson) 

 
 
I have been fortunate to be able to watch this piece evolve, starting with Helaman's 
conception in 1998, through practice snow and real snow, to its ultimate realization in 
ancient stone in 2008. Snow may be easily mined and easy to work. But a beautiful shape 
carved in stone will never melt. 
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Roslyn Mazzilli:
dynamic linear Color in Space 

NaT fRIEdMaN 

Introduction

Roslyn Mazzilli was born in Brooklyn, NY and moved to California in 1973. She studied 
at San Jose State University and received a Masters Degree in Fine Arts in Sculpture in 
1981. Her studio was located in the San Francisco Bay Area for more than twenty-two 
years. Mazzilli has been among California’s most successful women sculptors who 
produce public art. Her sculptures are constructed of colorful linear elements that appear 
to be moving in space. Whereas some public sculptures are heavily serious, Mazzilli’s 
sculptures are gracefully poised yet rhythmically alive and generate a feeling of pure 
joyfulness. Recently she moved her studio east to Hurley, NY near Kingston and 
Woodstock.

Figure 1. La Danse de la Vie, 22 x 21 x 20 ft, polychrome aluminum, Lansing, MI 



Monochrome Sculptures 

We will first discuss three monochrome sculptures, titled Spectra, Asfothelos, and Biela,
before considering the later multi-colored sculptures. 

Spectra

In 1982  Mazzilli created the large site-specific sculpture Spectra placed in a pond at 
Mills College in Oakland, CA, shown in Figure 2A.  It was accepted in an outdoor 
sculpture show included in the prestigious 12th International Sculpture Conference held  
in Oakland, CA in 1982. Spectra was later purchased by the Marriott Hotel in Dallas, TX, 
as shown in Figure 2B.

Figure 2A. Spectra, 1982, 10 x 28 x 6 ft, 
monochrome aluminum, Oakland, CA 

Figure 2B.  Spectra at the Marriott Hotel, 
Dallas, TX 

In Spectra the linear elements are joined at the end in the center and the lengths increase 
as the angles of the elements approach the horizontal. The result is a symmetric pair of 
graceful fan-shapes creating a very nice central opening. Further symmetry is introduced 
by the lovely reflection in the pond, so that the complete sculpture consists of the form 
above and the reflected light below. The late art critic of the San Francisco Chronicle 
Thomas Albright has described Spectra as a Zen Butterfly, which is a succinct 
description of the complete sculpture with symmetric delicate wings. Spectra was a 
break-through piece for Mazzilli and numerous commissions followed.  



Asfothelos

The linear elements in Spectra are of varying length and they are joined at one end. In the 
sculpture Asfothelos shown in Figure 3, the linear elements are of the same length and 
joined at varying locations, resulting in a more curving arrangement. 

Figure 3. Asfothelos, Polychromed Steel, 13’x13’x6’, Pleasant Hill, CA 

Biela

In Biela shown in Figure 4, the linear elements are of the same length and joined in the 
center, resulting in a self-supporting circular configuration. Thus Mazzilli creates 
different configurations depending on how the linear elements are joined. 

Figure 4. Biela, Burnished Aluminum, 6’x 6’ x6’, Napa, CA 



Multi-Colored Sculptures 

In the three sculptures discussed above, the joining of the linear elements results in a 
dynamic progression of positions in space, which we will simply refer to as a 
progression. Thus each sculpture above consists of one progression of linear elements. 
In the multi-colored sculptures discussed below, each sculpture is a composition of 
progressions, where each progression has a distinct color or blend of colors. 

La Danse de la Vie 

In La Dance de la Vie shown above in Figure 1, there are five progressions in colors red, 
yellow, purple, blue, and black. The sculpture is supported by blue and black linear 
elements. As in all of Mazzilli’s multi-colored sculptures, different progressions 
dominate the various views as one walks around the sculpture. Thus the sculptures are 
completely three-dimensional with no single view dominating. In La Danse de la Vie, the 
yellow progression is especially striking as it passes through the central space formed 
mainly by the red and purple progressions.  

There

Mazzilli’s sculpture There is shown in Figure 5. The title is based on Gertrude Stein’s 
famous remark about her hometown Oakland, CA, “There is no there there”. Now There
is there. There are five progressions in There colored lime green, pink, purple, dark red, 
red and orange combined with yellow. There are supporting linear elements that are dark 
red and pink. Note the progression having a blend of red, orange, and yellow. 

Figure 5. There, Polychromed Aluminum, 20’x 19’x 18’,  Oakland City Square, 
Oakland, CA. 



Ella Mental 

The sculpture Ella Mental, named for the late jazz vocalist Ella Fitzgerald, is shown in 
Figure 6 at Mazzilli’s studio. 

Figure 6. Ella Mental, 11 x 13 x 9 ft, 
polychrome aluminum, studio. 

Figure 7. Ella Mental, alternate view. 

There are three progressions in Ella Mental colored red, orange, blue, and light blue. 
There are also two supporting black elements and a third supporting element is blue, as 
shown in Figure 6. The circular progression is central and dominating. It is red towards 
the center and lighter more orange towards the ends. An alternate view is shown in Figure 
7. The blue progression is vertical and the light blue progression is horizontal.

These two blue progressions are intertwined as seen on the left in Figure 7. The black 
supporting element is quite long and has a strong diagonal thrust, as seen in both Figures 
6 and 7. 

Maquettes

We will now briefly discuss Mazilli’s method of developing a sculpture. Rather then 
draw preliminary sketches, Mazilli proceeds by trying out preliminary wooden maquettes 
(models) that can be easily modified in order to arrive at a final solution. The final 
maquette is then a guide for constructing the full-size sculpture. The maquette for Ella
Mental is shown in Figure 8. 



Figure 8. Maquette for Ella Mental, studio. Figure 9. Maquette for Ella Mental, 
alternate view, studio. 

An alternate view is shown in Figure 9. The maquette in Figures 8 and 9 is quite close to 
the final sculpture in Figures 6 and 7. 

A second maquette is shown in Figure 11. A close-up is shown in Figure 12. Note that 
the elements are white with black edges. This two-coloring of the linear elements is quite 
effective. Two of the linear elements have revised extensions. 

Figure 10. Maquette, studio. Figure 11. Maquette, detail, studio. 

The three progressions are interlocked and enclose a central space. This maquette as yet 
has not been developed in a full-size sculpture. However, it is not difficult to imagine it 
on a monumental scale. 
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The three progressions are interlocked and enclose a central space. This maquette as yet 
has not been developed in a full-size sculpture. However, it is not difficult to imagine it 
on a monumental scale. 

The maquette for La Danse de la Vie is shown in Figure 10. Here again we see that the 
maquette in Figure 12 is quite close to the final sculpture in Figure 1. 

Figure 12. Maquette for La Danse de la Vie, studio.

The maquette for Spectra in Figure 2 is shown in Figure 13 below. In this case the two 
separate parts can be rearranged as in Figure 14, with a wider central opening. In Figure 
15 the two parts are rearranged quite differently so that one could walk through the two 
parts. This would be appropriate for an outdoor plaza setting. In fact there could be a 
sequence of such pairs forming a long passageway.  Finally in Figure 16 the two parts are 



rearranged so that the elements form a crossing pattern. These examples illustrate how a 
multi-part maquette can be used to choose a final arrangement. 

Figure 13. Spectra maquette on 
black glass, private collection. 

Figure 14. Spectra maquette, rearrangement, studio. 

Summary

We have now considered several works by Roslyn Mazzilli that are composed of one or 
more progressions of colored lines. In some cases the lines in a progression are joined 
toward one end and in some cases the lines are joined more toward the center, allowing 
for a variety of different forms of progressions. The addition of color is the magic 
ingredient that makes the progessions come alive. A sculpture can be monochrome or 
polychrome, where a linear element can also have a different color on edge. The color 
can also vary on a linear element as in There in Figure 5. The range of possibilities in 
form of progressions, compositions of progressions , and choice of colors is endless. For 
additional information on Mazzilli’s works, see www.roslynmazzilli.com

Figure 15. Spectra maquette, rearrangement, 
studio.

Figure 16. Spectra maquette, 
rearrangement, studio. 



Thoughts on art & Geometry
Ralph davis

Over the years my painting has spanned a number of styles.  Most recently I have been 
interested in the combination of the hard-edged, other-world formality of the geometric 
figure, with the soft-edged informality of the natural world.  This tension between the soft 
form and the hard edge or the natural and the formal may be extended to a similar tension 
between the finite and the infinite, or, in Plato’s terms, the earthly realm of coming to be 
and passing away, and the eternal realm of Forms. These geometric constructions often 
convey a sense of discovery, of being in the presence of something significant - on the 
threshold of a complex realm of things not well understood.  Sometimes, for reasons not 
yet clear, using gold with these figures, heightens this feeling and even adds an 
alchemical dimension. 
   The first time I constructed a logarithmic spiral from the Golden Ratio rectangle, I 
found myself considering seriously that the connection between nature and geometry 
might be something more than a human construction.   The Pythagoreans’ claim that “all 
is number” became less strange and I reexamined their conviction that there was a secret 
here, that somehow or another, geometry was a window to another reality that lay behind 
the everyday. 
In addition to Pythagoras, my work has been enriched and inspired by the geometric 
explorations of everyone from Euclid, Hippocrates of Chios, and Fibonacci, to Leonardo, 
De Vries, Euler, and Gauss.

Arch Variation II Decagon Variation III

While those paintings with sky, water, mountains and clouds provide familiar access and 
often evoke feelings of calm, serenity or the infinite - the occasional juxtaposition of 
space and object or alteration of horizon and perspective, add a different dimension to the 
customary interpretation of "the real."  My intention has been to avoid cognitive 



contrivance and the domination of linear thinking and to elicit more complex responses 
on both a conscious and unconscious level.  I have tried to accomplish this by presenting 
images and situations where immediate recognition and cursory viewing are insufficient 
to engage with the visual material.  Thus, each painting leaves work to be done and 
invites the artistic and interpretive participation of the viewer. 

In Arch Variation III – An homage to Leonardo - there is a play between possible and 
impossible elements.   The arch and the golden ratio spiral are of course possible, while 
the quadrature of the circle is not, although its impossibility was not realized by either 
classical or Renaissance scholars.  Some of the more beautiful explorations of the 
quadrature appear in Leonardo’s notebooks and take the form of variations on the lunules 
of Eudemus and Hippocrates of Chios.  Undoubtedly his introduction to these devices 
came about through his acquaintance with Luca Pacioli, author of De Divina 
Proportione. (Venice, 1509) The basic notion of the lunules – pictured in glazed gold-
leaf in the lower right – is that by careful application of Pythagoras’ Theorem, certain 
curvilinear and rectilinear geometric figures can be manipulated to produce equivalent 
areas – and in Leonardo’s time a great intuitive encouragement for the quadrature project 

Decagon Variation II – The clear, other-worldly landscapes of the polygon and the arch 
are put into high relief by the warm gold tones of the spheres and echoed by the irregular 
contours of the leaf.  The insert panel with the gold metallic sheen of the variegated foils 
and the cold blue sphere are the precise reverse of the forms above. 

With Decagon Variation III, the lower panels – painterly abstraction set off against the 
tighter depiction of mountains and sphere – form a contrast with the starkly linear 
decagon above constructed from the bisected angles of the pentagon.  

Golden Section Variation II
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Golden Section Variation II

Golden Section Variation II invites the viewer to reflect on three different domains:  the 
logarithmic spiral extending towards the infinite; the fish, one of Darwin’s “endless 
forms most beautiful; and the never-ending expanse of land and sea. 

Fibonacci Variation III displays pictorial renditions of growth: in the gold panel, an 
arithmetic representation with the Fibonacci squares; in the cerulean blue panel a 
geometric representation with the golden ratio spiral and the fractal self-similarity of the 
clouds; and the rather surprising egg constructed of just three curves as indicated by the 
schematic on its right. 

Fibonacci Variation III

   I welcome comments and observations on my work, especially from SIGMAA-ARTS.  
Of particular interest to me are suggestions members might have for themes for future 
works.  I can always be reached through my website ralphdavispaintings. 



The universe in a Garden 

Steve luecking 

In the garden of Antonio Gaudi’s home in Barcelona’s Parc Guell stands a sculpture by the 
famed architect entitled Cosmos. Actually a copy of an ornament cresting a spire on his 
unfinished temple, the grand Sangrada Familia, it nevertheless carries all the spatial integrity and 
thematic clarity of an exceptional stand-alone sculpture. A key ingredient is Gaudi’s masterful 
inclusion of significant mathematical forms. 

  Figure 1. Antonio Gaudi, Cosmos, cement on armature, 1906. 
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  Figure 1. Antonio Gaudi, Cosmos, cement on armature, 1906. 

The sculpture presents as a stone nebula embedded with stars out of which a hawk-like bird 
streaks earthward. The stars radiate three-dimensionally with various numbers of points spiking 
outward. About half of the spikes remain embedded in the cloud with the others bristling 
outward. A closer inspection reveals that these stars possess 4, 6, 8, 12, and 20 points 
respectively and that they are actually stellated versions of the five Platonic solids. 

The star-studded nebula clearly supports the title Cosmos, but the integration of the Platonic 
solids greatly extends the sculpture’s cosmographic complexity. 

Historically, these solids have served as insignia of four classical elements of earth, air, fire and 
water, plus the fifth element – the quintessence – that to the ancients formed the crystalline 
substrate of the celestial spheres. In this symbolic scheme the hexahedron, octahedron, 
tetrahedron and icosahedron reference the first four elements respectively, while the 
dodecahedron signifies the quintessence. A second cosmographic allusion is Kepler’s 
“discovery” that the spheres of the planetary orbits have their proportions determined by these 
same five polyhedrons. The only purely religious symbol is that of the bird, an intercession 
between heaven and earth. 

   Figure2. Detail of upper stars: Antonio Gaudi, Cosmos, cement on armature.



In keeping with the hierarchy implicit in this scheme a single dodecahedral star bobs at the top of 
the cloud. Distributed over the cloud below the dodecahedron are two copies each of the 
hexahedron, the octahedron and the icosahedron, as well as three tetrahedrons. Gaudi’s starry 
polyhedrons are structured so that the point of each ray of the stars corresponds to a vertex of a 
polyhedron. Given that a dodecahedron has 20 vertices, for example, his dodecahedral star has 
20 rays. Technically, the dodecahedron is then the stellated version of its dual, the icosahedron. 
However, since the star is half submerged in the cloud and its treatment is somewhat loose and 
organic, it reads primarily as a dodecahedron with each grouping of five points demarcating a 
pentagon.  Similarly, his hexahedral star boasts 8 rays, one for each vertex of the hexahedron. In 
effect the geometry of each solid is defined by stellations of their duals. 

In Cosmos Gaudi has orchestrated organic, physical, astronomic, religious and mathematical 
emblems of the heavens into a churning, multi-layered expression of faith and nature. 

Figure 3.  Detail of lower stars and bird: Antonio Gaudi, Cosmos, cement on armature. 
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Susan Happersett 

Mathematical Themes 

There are aspects of mathematics that possess beauty and a grace. It has become my 
mission to find a visual means to express this intrinsic aesthetics. My art has an 
underlying theme of numbers, counting and proportion. G.H. Hardy stated: 

The Mathematician’s patterns, like the painter’s or the poet’s must be beautiful; 
like the colours or words must fit together in a harmonious way. [1]

Mathematical ideas can transcend years, ancient mathematics is still relevant today. Both 
art and mathematics help humans understand the natural world by uncovering patterns 
and structure. Unfortunately many people are unaware of the beauty of mathematics. It is 
not always easy to appreciate the aesthetic qualities because of the technical vocabulary 
and confusing symbols. I try with my art to make it accessible to everyone. Throughout 
the past 13 years I have developed several methods to create drawings, paintings, artist’s 
books, and now videos that explore the intrinsic beauty of mathematics. I work with 
various types of handmade grids and templates to plot mathematical relationships. These 
graphs and fractals allow me to study the aesthetic characteristics of functions, sequences, 
series, and formulae in a purely visual language. Much of my work is based on subjects  
from the fields of Number Theory and Set Theory. Sequences like the “Fibonacci 
Sequence” are studied in the area of Number Theory.  The Cantor Set is an example of a 
topic in the field of Set Theory. The Cantor Set named for mathematician Georg Cantor is 
constructed by an infinite iterated removal of middle thirds of a line segment eventually 
rendering an infinite number of infinitesimal segments. The actual process for creating 
my work has become a type of meditation to a counting rhythm of mathematics. 

Studying 20th century art history, I found that the foundations of Conceptual Art were a 
good source for the creation of mathematical algorithmically generated art. Sol Lewitt 
gave us one of the most concise definitions of Conceptual Art in 1967: 

In Conceptual Art the idea or concept is the most important aspect of the 
work…all planning and decisions are made beforehand and the execution is a 
perfunctory affair. The idea is the machine that makes the art. [2] 

Conceptual art was born out of a society thrown into the realm of algorithmic thinking 
and working due to the age of computerization. The artists, some without realizing it, 
were creating these systems of art making based on the corner stone of the most basic 
principles of mathematical algorithms and early computers. In David Berlinkski’s book 
The Advent of the Algorithm he states: 

An Algorithm is a finite procedure written in a fixed symbolic vocabulary, 
governed by precise instructions, moving in discrete steps, 1, 2, 3... whose 
execution requires no insight, cleverness, intuition, intelligence, or perspicuity, 
and that sooner or later comes to an end. [3] 

Mathematical Themes
Susan Happersett



Comparing the definition of algorithm with the early writings and examples of conceptual 
art, we can see that the two fields are closely related. I think as contemporary artists we 
can further develop this relationship. 

One of the ways I work is using grids to plot mathematical relationships. These grids 
allow me to study the aesthetic characteristics of functions of my mathematical subject 
matter in a purely visual language. In this language it is the number of strokes per grid 
space that holds significance. The placement of the strokes within the grid is random. I 
start by setting up a set of rules for making a drawing. I decide the dimensions and the 
grid size. Then I plan the number of markings in each grid based on the rules. The 
Fibonacci sequence has been an important subject in my work. This sequence starts with 
the numbers 1, 1. Then each consecutive member of the sequence is defined by the sum 
of the two previous members. The first ten terms are 1,1,2,3,5,8,13,21,34,55.… It was 
developed in the 13th Century by the Italian mathematician Leonardo of Pisa (Fibonacci). 
The numbers in the Fibonacci sequence correspond to growth patterns in nature. 
Some examples include phyllotaxis, sunflowers (and other composite flowers), and 
nautilus shells. Basing my drawing on the Fibonacci sequence offers me the opportunity 
to visualize the natural growth patterns in a purely mathematical way. 

When making a drawing based on the Fibonacci sequence, the first decisions I make has 
to do with the number of columns on a sheet, and the ratio between the width and the 
height of the columns. In case of a series of drawings to be made into a book, I decide on 
the number of drawings in the series. In “Fibonacci Columns” (figure 1), I decided to 
create 5 (a Fibonacci number) identical columns. In each of the columns, the top grid 
spaces are occupied by one stroke. As you continue down, the number of strokes in each 
cell increases to 2, then 3, 5, 8, 13, 21, and 34, then decreasing back to 21, 13, 8, 5, 3, 2 
and 1 at the bottom of the column. All these number are consecutive elements of the 
Fibonacci sequence. 

Figure 1 - Fibonacci Columns (2005) – Ink on Paper

When planning my drawing “Leaves” (figure 2), I decided to make a drawing of 1 
column with a 2:1 ratio between height and width. This is a ratio of two Fibonacci 
numbers. Other ratios like this that I use are: 1:3, 2:3, 3:5. The grid spaces contain 13, 21 
or 34 strokes going from top to bottom. 

Every drawing I make is planned ahead of time in terms of size, ratios used, and number 
sequences used. Then I execute the plan and create the drawing. The act of writing in this 
mathematical language has become part of the art. In a way I have become the human 
computer that processes the algorithm that I have defined. 
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Figure 2 - Leaves (2005) - Ink on Paper 

There are many topics of mathematics that have been examined by artists including 
myself. There has been detailed investigation into the elegance of certain proportions. 
The aesthetic appeal of the number phi or the Golden Mean has lead to the Golden 
Rectangle. The field of Fractal structures has lead to many artistic endeavors. From 
Fractals I have developed a system of drawing based on the early definition of Chaos 
Theory.  

Chaos Theory shows that even in apparent disorder there can often be found both order 
and structure. In 1961 Edward Lorenz inadvertently discovered the sensitive dependence 
on initial conditions by noticing the effect of rounding off decimals had on computer 
generated weather forecasts. For my chaos drawings, see figure 3, I choose a basic 
pattern and draw multiple iterations using a handmade stencil that has small margin of 
error. The errors accumulate to create a cloud like chaotic image. Even more abstract is 
the concept of the 4th dimension and hyperspace.  
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pattern and draw multiple iterations using a handmade stencil that has small margin of 
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Figure 3 - Large Chaos (2007) - Ink on paper

My Happersett Accordion (figure 4) takes a one-sided Moebius band and divides the 
surface into two faces of different colors depending on how in space the sculpture is 
viewed. These are just a few examples of the expansive field of possible connections. We 
could even consider the ideas of meta-mathematics. As we get farther into the 21st

century, new media and computers play a larger role in Art and the possibilities for 
math/art connections become even greater. 

Figure 4 - Happersett Accordion

My work is generative in nature. I do not use a computer to make my drawings but it is 
rule based. Therefore, I must ask myself when does this generative process lead to a 



successful work of art? It seems to me that using an interesting formula and an algorithm 
to generate an image does not necessarily create art. There is an extra element, a hidden 
step in the decision making that yields a work of art. It seems to me that the aesthetic 
value of a work of art is not necessarily determined by the content or subject. Does there 
need to be a conversation about the desired mission and message of the artist? What 
about the significance of medium, materiality, scale and prospective?  It has a lot to do 
with how a viewer responds to the work. In trying to grapple with these questions, I 
decided to go outside my comfort zone. Since my experience in art is based in modern 
and post-modern tenets, I looked to a philosopher that is pre-modern: Kant, I was 
particularly intrigued with this statement from his “Critique of Judgment”: 

When we judge free beauty (according to mere form) then our judgment of taste is 
pure. Here we presuppose no concept of any purpose for which the manifold is to 
serve the given object, and hence no concept [as to] what the object is meant to 
represent; our imagination is playing, as it were, while it contemplates the shape, 
and such a concept would only restrict its freedom. [4] 

To me this means that the aesthetic value of an art work is not necessarily determined by 
the content or the subject. It has more to do with how the viewer responds to the work, 
regardless of the generating concept of the work. 

The pursuit of interdisciplinary studies is not new.  Throughout history some of the most 
intriguing ideas occur where two different fields of study overlap. Mathematics has 
influenced many areas of study. During the Italian Renaissance numerical proportion and 
Mathematics played a crucial role in Art and Architecture. The Decorative work at the 
Alhambra is famous for its complex symmetries. A more recent example of a fruitful   
convergence would be the interdependence of mathematical String Theory and Quantum 
Mechanics in physics. Even questionable associations are interesting and have cultural 
significance, like George Cantor’s attempts to link his concepts of infinity to Theology. 
Descartes also sought to align mathematics to spirituality. Examining the common 
relationships of the two areas of thought, I hope to continue my quest to interpret and 
communicate the beauty of mathematics and to uncover and discuss the mathematical 
connections in the work of other artists. 

[1] Hardy, G.H., A Mathematician’s Apology, London, 1941. 
[2] Lewitt, Sol, Paragraphs on Conceptual Art, ArtForum, Summer 1967. 
[3] Berlinski, David, The Advent of the Algorithm, Harcourt, 2000. 
[4] Kant, Immanuel, The Critique of Judgment Trans. Werner Pluhar, Cambridge, 1987.
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The Journal of Mathematics and the Arts is a peer 
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of artistic works.
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The Bridges Conferences, running 
annually since 1998, bring together 
practicing mathematicians, scien-
tists, artists, educators, musicians, 
writers, computer scientists, sculp-
tors, dancers, weavers, and model 
builders in a lively atmosphere of 
exchange and mutual encourage-
ment. Important components of 
these conferences, in addition to 
formal presentations, are hands-on 
workshops, gallery displays of visu-
al art, working sessions with artists 
who are crossing the mathematics-
arts boundaries, and musical/theat-
rical events in the evenings.

The conference will feature presen-
tations of regular, plenary, and short 
papers, as well as several work-
shops. The program for the confer-
ence is composed from a combi-
nation of submitted and invited 
presentations.

Regular Papers: submissions are 
due by February 1, 2009. (4, 6, 8 
pages)
Short Papers: submissions are due 
by March 15, 2009. (2 pages)
Workshop Papers: submissions are 
due by March 1, 2009. (2, 4, 6, or 8 
pages) See below.

Regular and plenary presentations 
require a regular paper with a max-
imum length of eight pages; short 
presentations require a two-page 
short paper.  To submit a paper, 
please see the detailed submission 
steps (also available in the menu 
on the left).

All papers are to be submit-
ted properly formatted as they 
would appear in the conference 
proceedings. See the formatting 
instructions and template (also in 

the menu on the left). Papers that 
ignore the formatting guidelines or 
the length limits will not be entered 
into the reviewing process.

In order to have as diverse a rep-
resentation of authors as possible 
and to keep the proceedings to a 
reasonable size, conference par-
ticipants can be the main author 
and presenter on only one paper. 
The main author on each submit-
ted paper should be identified with 
an asterisk: “*”. This rule includes 
all contributions: short and regular 
papers as well as workshop papers.

The regular presentations will be 
given a 30 minute time slot; short 
presentations will be given a 15-
minute time slot.
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Zone : Zero by Stephanie Strickland, Ahsahta Press, Boise State, ISBN-13978-1-934103-01-2, 120 
pages, Interactive CD included, $19.00. 

Stephanie Strickland’s new book comes with an interactive CD containing two digital poems, “The 
Ballad of Sand and Henry Soot” and “slippingglimpse.” Within the book, these poems appear as print 
sequences, one of which won the Boston Review prize. For additional information and reviews, see 
http://ahsahtapress.boisestate.edu/books/strickland/strickland.htm

NEwS

Keith Tyson, Fractal Dice, Pace Wildenstein Gallery, 545 West 22nd St, NY, NY. 
(through October 4) 

These sculptures are generated by rolls of a die. “Each sculpture begins with a plain box. A color is 
added to each side depending on a roll of a die. Additional boxes whose colors, sizes, shapes and 
placements are also determined by dice rolls are added to the original box. All decisions are made before 
the sculpture is fabricated.” NY Times, Sept 12, 2008, Ken Johnson, page E31. 

Beth Whiteley, Washington Sculptors Group, Pepco Place Gallery, 702 8th Street NW, 
Washington, DC, Chinatown Metro Stop, November 8 – December 19, 2008, Gallery 

Access: Tuesday-Saturday, 12-4 pm, closed Thanksgiving weekend. 

Beth is exhibiting her recent 
sculpture Flow 1 shown below. 
“It’s created by intersecting two 
Golden triangles (base angles of 
72 degrees and vertex of 36 
degrees). The plane of each 
triangle is partially bisected and 
then curved to create an 
aesthetically pleasing form. The 
material is laminated painter’s 
canvas.” There is a reception 
Saturday, November 8, 6-9 pm and 
a panel discussion Saturday, 
November 15, 2-4 pm. 

Beth Whiteley, Flow 1, 2008, 7.5 h x 14 w x 7.5 d in. 
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ISaMa 2009 
Eight Interdisciplinary Conference of  

The International Society of The Arts, Mathematics, and Architecture 
June 22-25, 2009 

University at Albany, Albany, New York 

PURPOSE 

The main purpose of ISAMA 2009 is to bring together persons interested in relating mathematics with 
the arts and architecture. This includes teachers, architects, artists, mathematicians, scientists, and 
engineers. As in previous conferences, the objective is to share information and discuss common 
interests. We have seen that new ideas and partnerships emerge which can enrich interdisciplinary 
education. In particular, we believe it is important to begin interdisciplinary education at an early age so 
one component of ISAMA 2009 will be teacher workshops for K-12 in addition to college level courses. 
Talks will be on June 22-24 and workshops on June 25. Registration details to follow. 

Fields of Interest 

ISAMA 2009 will focus on the following fields 
related to mathematics: Architecture, Computer 
Design and Fabrication in the Arts and Architecture, 
Geometric Art, Sculpture, Music, Dance, 
Mathematical Visualization, Tesselations and 
Origami. These fields include graphics interaction, 
CAD systems, algorithms, fractals, and graphics 
within mathematical software (Maple, Mathematica, 
etc.). There will also be associated teacher 
workshops.

Call For Papers 

There will be a Conference Proceedings. Papers 
should be submitted in Word and should follow the 
same format as in the 2008 Conference Proceedings, 
which may be seen at www.isama.org/hyperseeing/,
May/June 2008 issue. This is the same as the Bridges 
format.  The presentation should be primarily visual 
and contain at least 10 images. Reading a paper is 
not acceptable. Submission details to follow.

Invited Speakers 

Robert Bosch, www.oberlin.edu/math/faculty/bosch/, Roslyn Mazzilli, www.roslynmazzilli.com,
Stephanie Strickland, www.stephaniestrickland.com, Stephen Talasnik, www.stephentalasnik.com


