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Preface

This volume contains a selection of papers presented at the 10th Workshop
on Membrane Computing, WMC 2009, which took place in Curtea de Argeş,
Romania, during August 24–27, 2009.

The first three Workshops on Membrane Computing were organized in Curtea
de Argeş, Romania – they took place in August 2000 (with the proceedings pub-
lished in Lecture Notes in Computer Science, volume 2235), in August 2001
(with a selection of papers published as a special issue of Fundamenta Informat-
icae, volume 49, numbers 1–3, 2002), and in August 2002 (with the proceedings
published in Lecture Notes in Computer Science, volume 2597). The next six work-
shops were organized in Tarragona, Spain (in July 2003), in Milan, Italy (in June
2004), in Vienna, Austria (in July 2005), in Leiden, The Netherlands (in July
2006), in Thessaloniki, Greece (in June 2007), and in Edinburgh, UK (in July
2008), with the proceedings published as volumes 2933, 3365, 3850, 4361, 4860,
and 5391, respectively, of Springer’s Lecture Notes in Computer Science.

The workshop changed its name in 2010, and the series will continue as the
Conference on Membrane Computing, with the next edition, CMC11, to be held
in Jena, Germany.

The tenth edition of WMC took place in Hotel Posada in Curtea de Argeş
(http://www.posada.ro/) and it was organized by the National College “Vlaicu
Vodă” of Curtea de Argeş, the University of Piteşti, Romania, and the Institute
of Mathematics of the Romanian Academy, Bucharest, under the auspices of
the European Molecular Computing Consortium (EMCC) and IEEE Computa-
tional Intelligence Society Emergent Technologies Technical Committee Molecu-
lar Computing Task Force, with the financial and organizational support of the
Council of Argeş County and Seville University.

Being an anniversary edition of the workshop, ten researchers with funda-
mental contributions to membrane computing were invited to deliver talks cov-
ering important directions of research in this area. These invited speakers were:
Erzsébet Csuhaj-Varjú, Budapest, Hungary; Rudolf Freund, Vienna, Austria;
Pierluigi Frisco, Edinburgh, UK; Marian Gheorghe, Sheffield, UK; Oscar H.
Ibarra, Santa Barbara, USA; Vincenzo Manca, Verona, Italy; Solomon Marcus,
Bucharest, Romania; Giancarlo Mauri, Milan, Italy; Mario J. Pérez-Jiménez,
Seville, Spain; Grzegorz Rozenberg, Leiden, The Netherlands.

Full papers associated with the invited talks or only extended abstract are
included in the present volume.

The volume also contains 22 papers, most of them significantly rewritten
according to the discussions held during WMC 2009. Each paper had three
or four referee reports. The Program Committee consisted of Matteo Cavaliere
(Trento, Italy), Erzsébet Csuhaj-Varjú (Budapest, Hungary), Rudolf Freund (Vi-
enna, Austria), Pierluigi Frisco (Edinburgh, UK), Marian Gheorghe (Sheffield,
UK), Thomas Hinze (Jena, Germany), Oscar H. Ibarra (Santa Barbara, USA),
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Florentin Ipate (Piteşti, Romania), Shankara Narayanan Krishna (Mumbai, In-
dia), Vincenzo Manca (Verona, Italy), Giancarlo Mauri (Milan, Italy), Radu
Nicolescu (Auckland, New Zealand), Linqiang Pan (Wuhan, China), Gheorghe
Păun (Bucharest, Romania, and Seville, Spain) – Chair, Mario J. Pérez-Jiménez
(Seville, Spain), and Claudio Zandron (Milan, Italy).

The program of WMC 2009 also included seven papers which were submitted
after the deadline; they were allocated only 10 minutes for the presentation (and
are not included in this volume). A pre-workshop proceedings volume, containing
all papers, was available during the workshop.

During the workshop several prizes were awarded, some of them related to
the 10th anniversary of the workshop (e.g., the youngest participant, the person
who participated in most editions of WMC, the author of the largest number of
papers in membrane computing, the author of the first PhD thesis in membrane
computing, and so on), as well as the best paper award.

This award was shared by two papers:

1. Andrea Valsecchi, Antonio E. Porreca, Alberto Leporati, Giancarlo Mauri,
Claudio Zandron: “An Efficient Simulation of Polynomial-Space Turing Ma-
chines by P Systems with Active Membranes”

2. Petr Sosik, Andrei Păun, Alfonso A. Rodriguez-Patón, David Pérez: “On the
Power of Computing with Proteins on Membranes”

The Organizing Committee consisted of Gheorghe Păun – Chair, Costel Ghe-
orghe – Co-chair, Gheorghe Barbu – Co-chair, Paul Radovici, Ştefana Florea,
Ileana Popescu, Nicolae Lazăr, Marius Hirzoiu, Ştefana Dumitrache, Raluca
Judeţ, Ana-Mariana Margarita, Vlad Bărbulescu, and Radu-Daniel Gheorghe.

Details about membrane computing can be found at: http://ppage.
psystems.eu and its mirror page http://bmc.hust.edu.cn/ psystems. The work-
shop website, designed by Mihai Ionescu, is available at the address http://
wmc10.psystems.eu/.

The workshop was sponsored by the Council of Argeş County, Piteşti, Roma-
nia, and it was one of the events in the program of Argeş and Muscel Days, 2009.
The pre-workshop proceedings volume was published (as TR 3/2009) by the Re-
search Group on Natural Computing of Seville University, with the support of
Proyecto de Excelencia con Investigador de Reconocida Vaĺıa, de la Junta de
Andalućıa, grant P08 – TIC 04220. Further local support by the City Hall of
Curtea de Argeş and Hotel Posada is gratefully acknowledged.

The editors warmly thank the Program Committee, the invited speakers, the
authors of the papers, the reviewers, and all the participants, as well as all who
contributed to the success of WMC 2009. Special thanks are due to Springer for
the pleasant cooperation in the timely production of this volume.

October 2009 Gheorghe Păun
Mario J. Pérez-Jiménez

Agustin Riscos-Núñez
Grzegorz Rozenberg

Arto Salomaa
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An Efficient Simulation of Polynomial-Space Turing Machines by P
Systems with Active Membranes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 461

Andrea Valsecchi, Antonio E. Porreca, Alberto Leporati,
Giancarlo Mauri, and Claudio Zandron

Look-Ahead Evolution for P Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479
Sergey Verlan

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487



<<
  /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
  /CreateJDFFile false
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




