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Mathematical Aesthetics
in a Beautiful Town:
Bridges Coimbra 2011

Interdisciplinary discussions on the relations be-
tween mathematics and the arts, science, aesthet-
ics, and artistic practice have a long history. At the 
present time, various cultural phenomena under 
the influence of mathematics and the arts continue 
to inspire people working in different fields of sci-
ence. Similarly, several artists and scholars share 
a common interest in combining creative thinking, 
intellectual curiosity, and aesthetic sensibility in 
their work and research. The Bridges Conferences 
(http://www.BridgesMathArt.org), founded 
and lead by Reza Sarhangi (Towson University) 
and running annually since 1998, aim to initiate a 
dialogue between the mathematical and the artistic 
points of view in various fields where artistic and 
mathematical thinking and practice merge. Unique 
components of the Bridges Conferences, in addi-
tion to formal presentations, are gallery displays 
of visual art; hands-on workshops designed for 
professional educators as well as for families and 
children; working sessions with artists and math-
ematicians who are crossing the mathematics-
arts boundaries; mathematical poetry readings; 
and musical, th;atrical, and movie events in the 
evenings. 

Coimbra: The City of Sciences, Arts, and 
Bridges
The 2011 Bridges Conference, codirected by
Penousal Machado, was held at the University of 
Coimbra, Portugal, during July 27–31, 2011. The 

University of Coimbra was established in 1290 as 
the first university in Portugal and the first Por-
tuguese language university in the world. After 
the much larger metropolitan areas of Lisbon and 
Porto, Coimbra is the most important urban focal 
point of the central part of the country. It is situ-
ated on the Rio Mondego, the longest river located 
exclusively in Portugal. The river, which flows 
through the city, provides a scenic setting for the 
town, which invites all to walk along its river banks 
and across its four bridges. It was a beautiful set-
ting for the Bridges Conference!

Math Goes Fashion
Since last year when Bridges visited Hungary,1 the 
conference has grown again and set new records. 
The conference received almost 300 paper, art-
work, and proposal submissions, more than ever 
before, presenting intriguing ideas in mathematics, 
in the arts, and in several other cultural domains. 
This year the keynote paper was coauthored 
by Fields medalist William P. Thurston (Cornell 
University) and was presented by Kelly Delp (Buf-
falo State College). The spectacular presentation 
described a process that was inspired by modern 
fashion design and that can be adapted to con-
struct many different surfaces out of paper and 
craft foam.

Another plenary paper was presented by Paulus 
Gerdes, the president of ISGEm, the International 
Study Group on Ethnomathematics and vice presi-
dent of Southern Africa in the African Academy 
of Sciences. Gerdes analyzed instances of math-
ematical ideas interwoven in the artistic decoration 
of handbags, hats, mats, and other products of 
basketry from several regions of Mozambique. He 
shared instructive stories about “field encounters” 
with local handcrafters and touched upon such 
exciting phenomena as the tradition of geometrical 
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imagination and the cultural role of the so-called 
“mental geometry” and their links to the future of 
mathematics education in Africa.

Among the many memorable presentations, it is 
also important to mention the joint paper by art-
ist Jim R. Paulsen and Reza Sarhangi on Paulsen’s 
impressive sculptures Sentinels. As an addition to 
the keynote talks, George W. Hart, a member of the 
Bridges board of directors and the chief of content 
at the Museum of Mathematics (MoMath) in New 
York City, offered exclusive insight for the confer-
ence participants into MoMath’s most interesting 
innovations of interactive presentation techniques 
of mathematical contents in the museum.

The local organizers also realized a Portuguese 
math/art day, which featured invited talks by 
Manuel Arala Chaves (University of Porto, a mem-
ber of the directing board of the Atractor Project-
Interactive Mathematics), Paulus Gerdes, and João 
Paulo Xavier (University of Porto), complemented 
by workshops on the symmetry of plane patterns, 
on Roman architecture in Portugal, and on Lunda 
art, inspired by sona geometry from Angola.

 Mathematics Is Art
An exhibition of mathematical art has been an 
annual feature of Bridges since 2001, and it has 
grown steadily over the years under the dedicated 
leadership of Robert Fathauer. This year, work 
was submitted by more than seventy artists from 
twenty countries. Diverse artistic media were 
represented, including wood, metal, and stone 
sculptures; beadwork; fabric; and a variety of two-
dimensional media. Mathematical ideas at play in 
the art exhibition encompassed tilings, fractals, 
polyhedra, hyperbolic geometry, anamorphosis, 
knots, topology, and magic squares. 

On the threshold of the digital age, it was a great 
pleasure to see the acrylic, watercolor, pigment, 
and oil paintings of Aurora, Anita Chowdry, and 
János Saxon-Szász at the exhibition. The process of 
creation and the pure sensation of the color, just 
like the materiality of the medium, play a central 
role in their art: “I do not use a calculator in order 
to create these paintings; I use my mind to do 
the math. The value of this process is that, as the 
painting is completed, I embody these patterns 
and concepts and carry them within myself.” So 
writes Aurora in her artist’s statement. Chowdry’s 
techniques are based on her research into the 
methods and materials of painting and illuminat-
ing in Indian and Persian manuscripts.

Browsing among the great variety of 3D art-
works, the visitors could play with Xavier De Clip-
peleir’s tricky transforming bodies and admire 
Nicholas Durnan’s carved alabaster sculptures (a 
Möbius and two variations on the theme of Bor-
romean rings) and Bente Simonsen’s beautifully 
mirroring steel objects. They could also study 
the magical skillfulness of woodcarving by Bjarne 

Jespersen.2 From the exhibited photographs of 
Nick Sayers’s artworks, we could also get a taste 
of using mathematics in contemporary conceptual 
“bricolage-art”.

Unlike much mathematical art that is purely 
abstract, Sayers uses recognizable household ob-
jects to create work that is accessible, real, and fun. 
The largest work he presented, as a photograph,  
at the exhibit was Show Home: a four-meter-in-
diameter, three-meter-high geodesic shelter built 
from 135 estate agent (realtor) “For Sale” and “To 
Let” boards. The piece made a statement about 
homelessness, the housing market, and sustain-
able architecture.

Nick Sayers: Show Home, 2011.

Nicholas Durnan: Borromean Rings 2, 50 x 220 
x 220 mm, English alabaster, 2011.

2 Bjarne Jespersen, Woodcarving Magic. How to Transfer 
a Single Block of Wood Into Impossible Shapes, East Pe-
tersburg, PA: Fox Chapel Publishing, 2012.
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After seeing the pieces of Mike Naylor’s geo-
metric body art, the audience could be convinced 
about the naked truth of the artist’s simple state-
ment: “Mathematics is part of us, and we are 
part of mathematics.” Moving away from the 
mathematically obsessed nude people towards 
the dressed ones, we could enjoy remarkable ex-
amples of mathematically inspired fashion design 
by Jasmin Schaitl and Eunsuk Hur. By the fusion of 
mathematics and fashion Schaitl’s model shapes 
and defines the body in a new context and opens 
up a variety of exciting design processes. Hur’s
modular textile pieces also encourage the end user 
to participate in the design process by allowing the 
user freedom to personalize the design through 
playful experimentation.

Computer-generated graphics and animation 
art were also represented on a high-quality level. 
Mingjang Chen used the Structural Cloning Method 
(SCM) and the Leaping Iterated Function System 
(LIFS) to explore abstract and landscape paintings. 
Gary Greenfield’s Transport Network Overlay se-
ries are based on simulations that are inspired by 
mathematical models of physical and biological 
processes. Mehrdad Garousi used Mandelbulb 3D 
for adventurous explorations into his extended, 
three-dimensional fractal worlds. Daniela Rinaudo, 
in a philosophical piece called Geometric Man, used 
computer animation to offer a virtual journey for 
the spectator into “imaginary time” in search of 
another dimension into space. Nathan Selikoff 
experimented with chaotic attractors. Carlo Séquin 
(University of California, Berkeley), a plenary 
speaker, who together with Reza Sarhangi, took 
a major role in the organization of the scientific 
program of the conference, exhibited his 3D art-
works. He also exhibited his computer graphics to 
visually support his plenary talk, the “Tori-Story”. 
His presentation elaborated on the classification 
of all topological tori into four regular homotopy 
classes, where the members in one class cannot be 
smoothly transformed into members of another 
class. His art submissions depicted some intriguing 
structures that topologically are torus surfaces but 
with enough surprising contortions so that most 
people would not immediately see them as your 
everyday donut. 

We saw innovative approaches in uniting frac-
tals and tessellation art by Robert Fathauer, 
through the combination of traditional art forms 
like photography with digital techniques to create 
tree-like and knotted spiral designs that have an 
intriguing blend of complexity and beauty.

Design works are always in high favor at 
the Bridges exhibits, especially when broadly
celebrated designers like Fabien Vienne from 
France bring the honor of their presence to the 
exhibition. Vienne’s beautiful creations convey the 
notion that geometry is no mere tool of composi-
tion; it’s an epistemology. Each of his works seeks 
to employ the principle of economy to find the 
essential in a problem and to then “substantiate” 
it in a least action solution, which brings that es-
sence to light and to life.

Mathematics Is Culture
In 2011, for the second time in the Bridges’ history, 
the music night was organized by Dmitri Tymoc-
zko, a composer and music theorist at Princeton 
University. Coimbra’s professional orchestra, the 
Orquestra Clássica do Centro, had graciously 
agreed to play mathematically inspired and inspir-
ing works, both new and old. The concert featured 
a newly composed piano concerto by Dmitri Ty-
moczko based on the idea of cellular automata, a 
recent piece by Giovanni Albini based on the idea 

Mike Naylor: Pentamen, 16” x 12”, digital print, 
2002.

Carlo Séquin: The World of Wild and Wonderful 
Tori, 24” x 24”, composite of computer images, 

2011. 
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of symmetry, and an older piece by Tom Johnson 
in which a mathematics theorem is proved before 
one’s very ears! Maestro Artur Pinho’s orchestra 
performed magnificently.

The theater night was orchestrated by Steve 
Abbott (Middlebury College), a researcher of the 
intersections of mathematics and theater and 
the coeditor of Math Horizons. The performance 
focused on a single dramatic piece: The Physicists, 
by Friedrich Dürrenmatt, performed in the form 
of a staged reading by the conference participants 
themselves. 

A rapidly growing number of artists and educa-
tors are using movies, videos, and animations for 
applications spanning education, industry, and the 
arts. The Bridges math/art short movie festival, 
which was directed by Amy Christie and Nathan 
Selikoff, screened many short movies, including a 
virtual reenactment of Escher’s Drawing Hands, 
a demonstration of the bubble-sort algorithm 
via Hungarian folk dance, and an animation, the 
Adventures of the Klein Bottle, by Konstantin Weix-
elbaum and Ilkay Sakalli, supervised by Konrad 
Polthier (Free University, Berlin).

Poetry day was a new addition this year to the 
Bridges Conference. This event was coordinated 
by Sarah Glaz, a mathematics professor from the 
University of Connecticut and a poet. There was a 
reading of poems with strong links to mathemat-
ics. Reading their own poems were Emily Grosholz, 
JoAnne Growney, Amy Uyematsu, and Sarah Glaz. 
Saeed Ghahramani (a mathematician and the dean 
of arts and sciences at Western New England Uni-
versity) read translated modern Iranian poems. 
Coimbra University mathematician and translator 
Francisco Craveiro was joined by other poets for 
a bilingual reading of mathematical poems that 
he translated into Portuguese. Craveiro read the 
Portuguese translations, while the other poets 
read the English originals. The event ended with 
an “open microphone” period in which Bridges 
participants could share their own mathematical 
poems with the audience.

Mathematics Is Fun
Mathematics can be scientific, and it can be artis-
tic as well. But can mathematics be playful? Can 

it be fun? We gave it a try at Bridges family day 
(http://www.familyday.hu). The participating 
children, parents, and all the visitors had the pos-
sibility, during the workshops, to test themselves 
as math-fashion designers with the leadership of 
the enthusiastic artist team of Ruth Mateus-Berr 
from the University of Applied Arts in Vienna; or 
as mathematical sculptors with Nicholas Durnan; 
or as weavers or quilters with Elaine Krayenke El-
lison. We made geometry with our own bodies at 
the Human Geometry Workshop led by Mike Naylor 
and Vi Hart; enjoyed the miracle of kaleidoscopes 
with Curtis Palmer; practiced mathematical ori-
gami with Wojtek Burczyk; learned some tricks 
from a real mathe-magician, Fernando Blasco; 
played amazing puzzles with the internationally 
renowned designer Jean-Marc Castera; took a quick 
tour in the “Vasarely Playhouse” with Slavik Jablan; 
played with the giant triangles of Simon Morgan 
and Jacqueline Sack; worked with clay under the 
direction of Jouko Koskinen; immersed ourselves 
in the secrets of Islamic mosaic design with Sarah 
Abdellahi and Tom Goris; and tried the Zometool 

Mehrdad Garousi: Space Shelter, 20” x 20”, 
digital print, 2010.

Jasmin Schaitl: Body-Index-Cloth III, 83 x 50 x 30 cm, fashion, 100 percent cotton with satin ribbon, 2011.
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modeling kit with Paul Hildebrandt, Mike Strana-
han, and Samuel Verbiese. The Zometool modeling 
kit was in use during the conference in the Castro 
Machado Museum of Coimbra to build up the 
ambitious Pentigloo: an incredible construction of 
44,771 parts with a diameter of almost nineteen 
feet by Fabien Vienne, the noted 86-year-old de-
signer who was present and worked together with 
the construction team (led by Paul Hildebrandt and 
Jim Hausman) during the construction process.

Such a rich and mosaic-like event, which brought 
participants from more than thirty countries in the 
world, could not be put together by just a few of-
ficial chair persons. In addition to the 2011 Bridges 
Program Committee of about forty individuals and 
the organizers of the many events described above, 
I should mention the important roles of the orga-
nizing team in Coimbra, including Ana Almeida 
from the Department of Physics and Mathematics, 
ISEC-Instituto Superior de Engenharia de Coimbra; 
Amílcar Cardoso, the president of the Centre for 
Informatics and Systems, University of Coimbra, 
Portugal; and Penousal Machado from the Depart-
ment of Computer Science, University of Coimbra, 
Portugal.

The next Bridges event will take place on
July 25–29, 2012, at Towson University, located in 
the Baltimore metropolitan area, Maryland, USA. 
Please find more information at http://www.
BridgesMathArt.org/Bridges-2012.

The Zometool Pentigloo construction team at work. 
Derek Vorthman (left), László Vörös (left, back-

ground), Scott Vorthman (middle), George W. Hart 
(right), Kelly Delp (right, foreground). (Photo by 

Samuel Verbiese.)

Above: Bridges around the clock: Fabien Vienne’s Penti-
gloo at day and at night in the Museu Nacional de Mach-

ado de Castro, Coimbra. (Photos by Samuel Verbiese.)

http://www.BridgesMathArt.org/Bridges-2012
http://www.BridgesMathArt.org/Bridges-2012


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus settings for Acrobat Distiller 9)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 2400
        /PresetName (Cadmus_Flattener_Presert)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


