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Preface

As in the case of the first two conferences (which took place in 2007 in Berlin and
in 2009 at Yale University), the Third International Conference on Mathematics
and Computation in Music (MCM 2011) aimed to provide a multi-disciplinary
platform dedicated to the communication and exchange of ideas amongst re-
searchers involved in mathematics, computer science, music theory, composi-
tion, musicology, or other related disciplines. MCM 2011 took place during
June 15–17, 2011 at IRCAM, the Institute for Research and Coordination in
Acoustics and Music in Paris, France. According to the mission of the Society
of Mathematics and Computation in Music (SMCM), we welcomed original and
high-quality contributions—including research papers, invited sessions or pan-
els and tutorials—in all areas dealing with the relationships between music and
mathematics. These areas include the formalization and geometrical representa-
tion of musical structures and processes, mathematical models for music impro-
visation and gestures theory, set-theoretical and transformational approaches,
computational analysis, and cognitive musicology as well as more general dis-
cussions on the history, philosophy, and epistemology of music and mathematics.

These proceedings comprise 36 double-blind refereed papers that were ac-
cepted for presentation at the conference. Of 62 submissions received, 24 were
accepted as long papers to be presented during the different thematic sessions
of the conference and are included in the first section of the proceedings. As the
reviewers considered some of the remaining submissions to be high-quality con-
tributions, we proposed to the authors to reduce their papers and present them
as posters. The second part of the proceedings comprises the 12 short papers
selected and presented during the two poster sessions.

As in the previous conferences, we also solicited proposals for panel discus-
sions and tutorials/workshops. One panel and three tutorials were selected and
included in the conference program. The panel, entitled “Bridging the Gap: Com-
putational and Mathematical Approaches in Music Research” was organized by
Anja Volk (Department of Information and Computing Sciences, Utrecht Univer-
sity Institute for Logic) and Aline Honingh (Language and Computation, Univer-
sity of Amsterdam), with the participation of Alan Marsden (Lancaster Institute
for the Contemporary Arts at Lancaster University and editor of Journal of New
Music Research), Guerino Mazzola (University of Minnesota), and Geraint Wig-
gins (Goldsmiths College, University of London). Three tutorials were also orga-
nized, entitled “Reinforcement Learning and Computational Methods in Music
Cognition” (by Nori Jacoby, Interdisciplinary Center for Neural Computation,
Hebrew University of Jerusalem / Department of Music, Bar-Ilan University),
“Maximal Even Sets” (by Jack Douthett, Central New Mexico Community Col-
lege, Richard Plotkin, State University of New York at Buffalo, Richard Krantz,
Metropolitan State College of Denver and Peter Steinbach, Central New Mexico
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Community College), and “From Circle to Hyperspheres: When the Tonnetze go
4D” (by Gilles Baroin, University of Toulouse).

Thanks to the joint collaboration between IRCAM’s artistic and scientific
directions, MCM 2011 was integrated into the institute’s most important artis-
tic event of the season, the Agora Music Festival, running from June 8 to 18,
2011. The conference was thus accompanied by a series of large public scientific
and artistic events organized in collaboration with some of the most important
cultural and educational centers of France, such as the Centre Pompidou and
Universcience (Palais de la Découverte). As a prelude to the conference, Univer-
science organized for the first time a large public conference on mathematics and
music that marked the beginning of a hopefully fruitful collaboration between
the researchers working at IRCAM and the scientific team of the Palais de la
Découverte. The actual opening of MCM 2011 was characterized by a dialogue
between two outstanding figures of music and mathematics, the renowned com-
poser and conductor Pierre Boulez, founder and honorary director of IRCAM,
and the Fields medalist Alain Connes. This dialogue, focusing on the creative
process in music and mathematics, was coordinated by Gérard Assayag, di-
rector of the IRCAM/CNRS Lab and was followed by a Mathematics-Music
concert organized by IRCAM’s artistic direction, featuring pieces by Daniele
Ghisi (abroad, for soprano, ensemble, and electronics), Karim Haddad (Ce qui
dort dans l’ombre sacrée..., for bass and electronics), György Ligeti (Monument.
Selbstportrait. Bewegung, for two pianos), and Karlheinz Stockhausen (Kontakte,
for piano, percussion, and tape).

The second day of the conference hosted a plenary talk by the French philoso-
pher Alain Badiou on mathematics and esthetics, whereas computer scientist
Stephen Wolfram was the invited speaker of the third day of MCM 2011, with
a videoconference streamed from Boston (Massachusetts, USA) entitled “Music
from the Computational Universe.” As a postlude to MCM 2011, a round table
took place at the Palais de la Découverte around creativity in mathematics and
arts, with the participation of Jean-Marc Lévy Leblond (physicist and essayist),
Claude Bruter (mathematician and president of the ESMA, the European Soci-
ety for Mathematics and Arts), Yves Hellegouarch (mathematician), Jean-Paul
Allouche (mathematician), Jean-Claude Risset (physicist and composer), Tom
Johnson (composer), and Jacques Mandelbrojt (painter and physicist). The mul-
tidisciplinary enlargement around the relationships between mathematics and
other artistic disciplines also took profit from the exhibition of the French artist
Franois Morellet at the Centre Pompidou (from March 2 to July 4) as well as
the “Mathematics and Arts” exhibition organized by ESMA at the Palais de
la Découverte. As a musical accompaniment of the “Mathematics and Arts”
exhibition, some interactive platforms on computer-aided models in music anal-
ysis and composition were conceived and presented by Thomas Noll (ESMuC),
Martin Carlé (Humboldt University), Gilles Baroin (University of Toulouse),
Jérémie Garcia (IRCAM / In Situ University of Paris XI), Pierre Beauguitte
(IRCAM / University Paris VI), and Benjamin Lévy (IRCAM / University of
Paris VI).
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MCM 2011 also inaugurated a new thematic session around a freshly pub-
lished or forthcoming book whose content contributes to the understanding of
the two music-theoretical and mathematical traditions that are representative of
our society. This year we selected Dmitri Tymoczko’s book A Geometry of Mu-
sic (Oxford University Press), which was initially presented by the author and
was then taken as the starting point for a more general philosophical and epis-
temological discussion on the foundational aspects of European and American
maths/music-theoretical traditions.

MCM 2011 was organized under the auspices of the SMCM (Society for Math-
ematics and Computation in Music), the SMF (French Mathematical Society),
CiE (Computability in Europe), ESMA (European Society for Mathematics and
Arts), and with the financial support of the CNRS (French National Center for
Scientific Research), the French Ministry of Culture, the Université Pierre et
Marie Curie (UPMC), the AFIM (French Society of Music Informatics), and the
SFAM (French Society of Music Analysis).

We wish to acknowledge the generous support of all IRCAM’s departments
in the organization of MCM 2011. We are grateful to all the invited speakers
who accepted our invitation to join the conference: Pierre Boulez and Alain
Connes for accepting the challenge of confronting their mutual perspectives on
mathematics and music; Alain Badiou, Stephen Wolfram and all the scientists
and artists who accepted to take part in the final round table at the Palais de
la Découverte.

A special thanks to Sylvie Benoit of IRCAM’s scientific department for
helping the Program Committee with all the organizational aspects related to
MCM 2011.

The Third International Conference on Mathematics and Computation in
Music is dedicated to the memories of Milton Babbitt (1916–2011) and André
Riotte (1928–2011), composers and music-theorists, for their outstanding con-
tributions to the field of relationships between music and mathematics. Their
ground-breaking ideas, compositional as well as theoretical, influenced genera-
tions of students and researchers up to present days.

June 2011 Carlos Agon
Emmanuel Amiot

Moreno Andreatta
Gérard Assayag

Jean Bresson
John Mandereau
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José Oliveira Martins

Two-Dimensional Visual Inspection of Pitch-Space, Many Time-Scales
and Tonal Uncertainty Over Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

Agust́ın Martorell and Emilia Gómez
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Short Papers (Poster Sessions)

The Planet-4D Model: An Original Hypersymmetric Music Space
Based on Graph Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

Gilles Baroin

Motivic Topologies: Mathematical and Computational Modelling in
Music Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330

Chantal Buteau and Christina Anagnostopoulou



Table of Contents XV

Exploring Rameau and Beyond: A Corpus Study of Root Progression
Theories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334

Thomas Hedges and Martin Rohrmeier

Melodic Morphing Algorithm in Formalism . . . . . . . . . . . . . . . . . . . . . . . . . . 338
Keiji Hirata, Satoshi Tojo, and Masatoshi Hamanaka

From 2D to 3D: Using Geometry and Group Theory to Model Motivic
Structure in Musical Composition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 342

Jocelyn Ho

Clustering and Classification of Music by Interval Categories . . . . . . . . . . 346
Aline Honingh and Rens Bod

Plactic Classification of Modes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350
Franck Jedrzejewski

Feature Extraction Using Pitch Class Profile Information Entropy . . . . . . 354
Maximos A. Kaliakatsos-Papakostas, Michael G. Epitropakis, and
Michael N. Vrahatis

Catastrophe Theory: An Enhanced Structural and Ontological Space
in Music Composition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358

Fani Kosona and Leontios Hadjileontiadis

Enriched Score Access for Computer Assisted Composition in PWGL . . . 362
Mika Kuuskankare

Historical Development of Tonal Syntax: Counting Pitch-Class Sets in
13th-16th Century Polyphonic Vocal Music . . . . . . . . . . . . . . . . . . . . . . . . . . 366

Richard Parncutt, Fabio Kaiser, and Craig Sapp

Surveying Musical Form through Melodic-Motivic Similarities . . . . . . . . . 370
Atte Tenkanen

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




