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Preface

The Workshop on Parameterized and Exact Computation (IWPEC) is an in-
ternational workshop series that covers research in all aspects of parameterized
and exact algorithms and complexity, and especially encourages the study of
parameterized and exact computations for real-world applications and algorith-
mic engineering. The goal of the workshop is to present recent research results,
including significant work-in-progress, and to identify and explore directions for
future research.

IWPEC 2009 was the fourth workshop in the series, held in Copenhagen, Den-
mark, during September 10-11, 2009. The workshop was part of ALGO 2009,
which also hosted the 17th European Symposium on Algorithms (ESA 2009),
the 9th Workshop on Algorithmic Approaches for Transportation Modelling,
Optimization, and Systems (ATMOS 2009), and the 7th Workshop on Approx-
imation and Online Algorithms (WAOA 2009). Three previous meetings of the
IWPEC series were held in Bergen, Norway, 2004, Ziirich, Switzerland, 2006,
and Victoria, Canada, 2008.

At TWPEC 2009, we had two plenary speakers, Noga Alon (Tel Aviv Univer-
sity, Israel) and Hans Bodlaender (Utrecht University, The Netherlands), giving
50-minute talks each. Professor Alon spoke on “Color Coding, Balanced Hashing
and Approximate Counting, ” and Professor Bodlaender on “Kernelization: New
Upper and Lower Bound Techniques.” Their respective abstracts accompanying
the talks are included in these proceedings.

In response to the Call for Papers, 52 papers were submitted. Each submission
was reviewed by at least three reviewers (most by at least four). The reviewers
were either Program Committee members or invited external reviewers. The
Program Committee held electronic meetings using the EasyChair system, went
through thorough discussions, and selected 25 of the submissions for presentation
at the workshop and inclusion in this LNCS volume.

We are very grateful to the Program Committee, and the external reviewers
they called on, for the hard work and expertise which they brought to the difficult
selection process. We also wish to thank all the authors who submitted their
work for our consideration. Special thanks go to Thore Husfeldt for the local
organization of the ALGO 2009 conference in Copenhagen.

Finally, we would like to thank the members of the Editorial Board of Lecture
Notes in Computer Science and the Editors at Springer for their encouragement
and cooperation throughout the preparation of these proceedings.

November 2009 Jianer Chen
Fedor Fomin



Organization

IWPEC 2009 Program Committee

Faisal Abu-Khzam Beirut, Lebanon

Hans Bodlaender Utrecht, The Netherlands
Jonathan Buss Waterloo, Canada
Leizhen Cai Hong Kong, China
Liming Cai Georgia, USA

Jianer Chen College Station, USA (Co-chair)
Michael Fellows Newecastle, Australia
Henning Fernau Trier, Germany

Jorg Flum Freiburg, Germany

Fedor Fomin Bergen, Norway, (Co-chair)
Jiong Guo Jena, Germany

Edward A. Hirsch St. Petersburg, Russia
Thore Husfeldt Copenhagen, Denmark
Iyad Kanj Chicago, USA

Déniel Marx Budapest, Hungary
Catherine McCartin Wellington, New Zealand
Igor Razgon Cork, Ireland

Saket Saurabh Bergen, Norway

Uwe Schoning Ulm, Germany

Stefan Szeider Durham, UK

Dimitrios Thilikos Athens, Greece

Mark Weyer Berlin, Germany

IWPEC Steering Committee

Jianer Chen College Station, USA
Frank Dehne Ottawa, Canada

Rod Downey Wellington, New Zealand
Michael Fellows Newcastle, Australia
Mike Langston Knoxville, USA

Rolf Niedermeier Jena, Germany

Venkatesh Raman Chennai, India



VIII Organization

External Reviewers

Adler, Isolde
Antipov, Dmitry
Betzler, Nadja
Chandrasekaran, Venkat
Chen, Xi

Chen, Yijia
Daligault, Jean
Dantchev, Stefan
Dom, Michael
Dorn, Frederic

Gao, Yong

Gaspers, Serge
Giannopoulou, Archontia
Gravin, Nikolai
Gutner, Shai
Hoang, Thanh Minh
Hoogeveen, Han
Huang, Xiuzhen
Itsykson, Dmitry
Jansen, Bart
Kaminski, Marcin

Kanté, Mamadou Moustapha

Kim, Eun Jung
Knauer, Christian
Kojevnikov, Arist
Kratochvil, Jan
Kratsch, Dieter
Kreutzer, Stephan
Krokhin, Andrei
Kuegel, Adrian
Kulikov, Alexander

Lampis, Michael
Liedloff, Mathieu
Liers, Frauke

Liu, Yang
Lokshtanov, Daniel
Mathieson, Luke
Meister, Daniel
Mnich, Matthias
Moser, Hannes
Mouawad, Amer
Miiller, Moritz
Naeher, Stefan
Nederlof, Jesper
Ordyniak, Sebastian
Paturi, Ramamohan
Pelsmajer, Michael
Penninkx, Eelko
Philip, Geevarghese
Raible, Daniel
Rossmanith, Peter
Schaefer, Marcus
Serna, Maria
Shareghi, Pooya
Todinca, Ioan
Villanger, Yngve
Wagner, Fabian
Woltran, Stefan
Xia, Ge

Yang, Lin

Zhang, Fenghui

van Rooij, Johan M.M.



Table of Contents

Balanced Hashing, Color Coding and Approximate Counting
(Invited Talk) .. ...
Noga Alon and Shai Gutner

Kernelization: New Upper and Lower Bound Techniques
(Invited Talk) .. ...
Hans L. Bodlaender

A Faster Fixed-Parameter Approach to Drawing Binary Tanglegrams. . .
Sebastian Bocker, Falk Hiffner, Anke Truss, and Magnus Wahlstrém

Planar Capacitated Dominating Set Is W[1]-Hard ....................
Hans L. Bodlaender, Daniel Lokshtanov, and Eelko Penninkx

Boolean-Width of Graphs ........... .. .. .
Binh-Minh Bui-Xuan, Jan Arne Telle, and Martin Vatshelle

The Complexity of Satisfiability of Small Depth Circuits ..............
Chris Calabro, Russell Impagliazzo, and Ramamohan Paturi

On Finding Directed Trees with Many Leaves .......................
Jean Daligault and Stéphan Thomassé

Bounded-Degree Techniques Accelerate Some Parameterized Graph
Algorithms . . . ..o
Peter Damaschke

Pareto Complexity of Two-Parameter FPT Problems: A Case Study
for Partial Vertex Cover ......... ...,
Peter Damaschke

What Makes Equitable Connected Partition Easy ....................
Rosa Enciso, Michael R. Fellows, Jiong Guo, Iyad Kanj,
Frances Rosamond, and Ondrej Suchij

Improved Induced Matchings in Sparse Graphs ......................
Rok Erman, Lukasz Kowalik, MatjaZ Krnc, and Tomasz Walen

Well-Quasi-Orders in Subclasses of Bounded Treewidth Graphs ........

Michael R. Fellows, Danny Hermelin, and Frances A. Rosamond

An Exact Algorithm for the Maximum Leaf Spanning Tree Problem . . ..
Henning Fernau, Joachim Kneis, Dieter Kratsch, Alezander Langer,
Mathieu Liedloff, Daniel Raible, and Peter Rossmanith

17

38

50

61

0]

86

98



X Table of Contents

An Exponential Time 2-Approximation Algorithm for Bandwidth . ... .. 173
Martin Firer, Serge Gaspers, and Shiva Prasad Kasiviswanathan

On Digraph Width Measures in Parameterized Algorithmics........... 185
Robert Ganian, Petr Hlinény, Joachim Kneis, Alexander Langer,
Jan ObdrzZdlek, and Peter Rossmanith

The Parameterized Complexity of Some Geometric Problems in
Unbounded Dimension. ....... ... i, 198
Panos Giannopoulos, Christian Knauer, and Giinter Rote

Paths of Bounded Length and Their Cuts: Parameterized Complexity
and Algorithms . .. ... 210
Petr A. Golovach and Dimitrios M. Thilikos

Fixed-Parameter Algorithms in Analysis of Heuristics for Extracting
Networks in Linear Programs.......... .. .. .. .. .. . .. . .. ... .... 222
Gregory Gutin, Daniel Karapetyan, and Igor Razgon

A Probabilistic Approach to Problems Parameterized above or below
Tight Bounds .. ... 234
Gregory Gutin, Bun Jung Kim, Stefan Szeider, and Anders Yeo

Polynomial Kernels and Faster Algorithms for the Dominating Set
Problem on Graphs with an Excluded Minor ........................ 246
Shai Gutner

Partitioning into Sets of Bounded Cardinality ....................... 258
Mikko Kowvisto

Two Edge Modification Problems without Polynomial Kernels ......... 264
Stefan Kratsch and Magnus Wahlstrom

On the Directed Degree-Preserving Spanning Tree Problem ........... 276
Daniel Lokshtanov, Venkatesh Raman, Saket Saurabh, and
Somnath Sikdar

Even Faster Algorithm for SET SPLITTING! ........ ... . ... . ..... 288
Daniel Lokshtanov and Saket Saurabh

Stable Assignment with Couples: Parameterized Complexity and Local
Search . ... 300
Ddaniel Marx and Ildiko Schlotter

Improved Parameterized Algorithms for the Kemeny Aggregation

Problem .. ... 312
Narges Simjour
Computing Pathwidth Faster Than 2™ ...... ... ... ... .. ... ... ... 324

Karol Suchan and Yngve Villanger

Author Index . ... .. 337




<<
  /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




