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Preface

The papers in this volume were presented at the 5th International Frontiers
in Algorithmics Workshop and the 7th International Conference on Algorithmic
Aspects in Information and Management (FAW-AAIM 2011), jointly held during
May 28-31, 2011, in Jinhua, China. The topics cover most areas in algorithms,
combinatorial optimization and applications.

Submissions to the conference this year were conducted electronically. A to-
tal of 92 papers were submitted, of which 35 were accepted. The papers were
evaluated by two International Program Committees overseen by the Program
Committee Co-chairs: Mikhail Atallah, Xiang-Yang Li, Binhai Zhu and Xud-
ing Zhu. It is expected that most of the accepted papers will appear in a more
complete form in scientific journals.

The submitted papers were from 19 countries/regions: Canada, China, Den-
mark, France, Germany, Greece, Hong Kong, Hungary, India, Iran, Israel, Japan,
Korea, Poland, Singapore, Slovakia, Taiwan, UK and USA. Each paper was eval-
uated by at least three Program Committee members (and in some case by five
Program Committee members), assisted in some cases by sub-reviewers. In ad-
dition to the selected papers, the conference also included four invited presenta-
tions by Jin-Yi Cai, Michael Fellows, Elias Koutsoupias and Jack Snoeyink.

We thank all the people who made this meeting possible: the authors for
submitting papers, the Program Committee members and external reviewers
(listed in the proceedings) for their excellent work, and the four invited speakers.
Finally, we thank Zhejiang Normal University and SIAM for the support and
the local organizers and colleagues for their assistance.

May 2011 Mikhail Atallah
Xiang-Yang Li
Binhai Zhu



General Chairs

John Hopcroft
Franco Preparata
Jianming Zhao

Organization

Cornell University, USA
Brown University, USA
Zhejiang Normal University, China

Program Committee Co-chairs

Mikhail Atallah
Xiang-Yang Li
Binhai Zhu
Xuding Zhu

Purdue University, USA

Illinois Institute Technology, USA
Montana State University, USA
Zhejiang Normal University, China

FAW 2011 Program Committee Members

Heep-Kap Ahn

Lars Arge
Tetsuo Asano
Gill Barequet
Danny Chen
Alon Efrat

Xin Han

Haitao Jiang
Minghui Jiang
Samir Khuller
Michael Langston
Hao Li
Minming Li
Guohui Lin
Stefano Lonardi
Pinyan Lu

Jun Luo

Andrew McGregor
Petra Mutzel
Detlef Seese
Michiel Smid

Pohang University of Science and Technology,
Korea

University of Aarhus, Denmark

JAIST, Japan

Technion, Israel

University of Notre Dame, USA

University of Arizona, USA

Dalian University of Technology, China

Shandong University, China

Utah State University, USA

University of Maryland, USA

University of Tennessee, USA

LRI, CNRS and Université Paris-Sud 11, France

City University of Hong Kong, Hong Kong

University of Alberta, Canada

University of California at Riverside, USA

Microsoft Research Asia, China

Shenzhen Institute of Advanced Technology,
China

University of Massachusetts, USA

University of Dortmund, Germany

KIT, Germany

Carleton University, Canada



VIII Organization
Xuehou Tan

Shin-ichi Tanigawa
Jianping Yin

Binhai Zhu (Track Chair)

Tokai University, Japan
Kyoto University, Japan
National University of Defense Technology, China
Montana State University, USA

AAIM 2011 Program Committee Members

Gruia Calinescu
Wei Chen

Xi Chen

Francis Chin
Marek Chrobak
Bhaskar DasGupta
Xiaotie Deng
Rudolf Fleischer
Jie Gao

Mordecai Golin
Ming-Yang Kao
Sanjiv Kapoor
Erran Li

Fei Li

Xiang-Yang Li (Track Chair)
Chung Keung Poon
Jie Wang

Yajun Wang
Xiaodong Wu
Jinhui Xu

Yinfeng Xu

Yinyu Ye

Ke Yi

Huaming Zhang
Xianchao Zhang

Organizing Committee

Illinois Institute of Technology, USA
Microsoft Research Asia, China

Columbia University, USA

University of Hong Kong, Hong Kong
University of California at Riverside, USA
University of Illinois at Chicago, USA
University of Liverpool, UK

Fudan University, China

University of Stony Brook, USA

HKUST, Hong Kong

Northwestern University, USA

Ilinois Institute of Technology, USA

Bell Labs, USA

George Mason University, USA

Illinois Institute Technology, USA

City University of Hong Kong, Hong Kong
University of Massachusetts-Lowell, USA
Microsoft Research Asia, China
University of Iowa, USA

State University of New York at Buffalo, USA

Xi’an Jiaotong University, China

Stanford University, USA

HKUST, Hong Kong

University of Alabama at Huntsville, USA
Dalian University of Technology, China

Xin Guan ZJNU, China
Chenghua Lin ZJNU, China
Zhangxing Wu (Chair) ZJNU, China
Xiangfu Zhao ZJNU, China



Referees

Mohammad Abam
Saeed Alaei
Hajo Broersma
Laurent Bulteau
Zhiping Cai
Xue Chen

Hu Ding

Zheng Fang
Matt Gibson
Dongfeng Han
Rafi Hassin
Yoon-Ho Hwang
Lucian Ilie
Sungjin Im
Sang-Sub Kim
Irina Kostitsyna

Henry C.M. Leung
Jian Li

Yong Li

Weifa Liang
Yunlong Liu
Qiang Liu

Sanaz Mostaghim
Chung Wah Ngo
Sudhir Naswa
Dong-Woo Park
Liuying Peng
Charles Phillips
Manolis Pountourakis
Youming Qiao
Sadish Sadasivam
Wanbin Son

Organization

Branislav Stojkovic
Haitao Wang
Kai Wang

Lixin Wang
Shiguang Wang
Weiwei Wu
Yongan Wu

Lei Xu

Ping Xu
Xiaohua Xu

Jie Yang

Yubin Zhan
Jialin Zhang
Yongding Zhu
Bingbing Zhuang

IX



Table of Contents

Invited Lectures

Progress in Complexity of Counting Problems .......................
Jin-Yi Cai

Recent Developments in the Theory of Pre-processing ................
Michael R. Fellows

Recent Developments in the Mechanism Design Problem for
Scheduling . .. ... i
FElias Koutsoupias

Degree-Driven Design for Correct Geometric Algorithms ..............
Jack Snoeyink

Contributed Papers

Approximation Algorithm for the Uniform Bounded Facility Problem . . .
Kerui Weng

The k-Canadian Travelers Problem with Communication..............
Huili Zhang and Yinfeng Xu

An Improved Competitive Algorithm for One-Dimensional Incremental
Median Problem .. ... ...
Wengqiang Dai and Yi Feng

Approximation Scheme for Scheduling Resumable Proportionally
Deteriorating Jobs . ...
Wenchang Luo and Lin Chen

An Improved Approximation Algorithm for the Complementary
Maximal Strip Recovery Problem ........... .. ... .. ... .. .. ...
Zhong Li, Randy Goebel, Lusheng Wang, and Guohui Lin

Greedy Routing via Embedding Graphs onto Semi-metric Spaces. . ... ..
Huaming Zhang and Swetha Govindaiah

On Variants of the Spanning Star Forest Problem ....................
Jing He and Hongyu Liang

An Implicit Degree Condition for Cyclability in Graphs...............
Hao Li, Wantao Ning, and Junging Cai

10

17

29

36

46

58

70

82



XII Table of Contents

Parallel Enumeration of Lattice Animals . .......... ... ... ... ... ..... 90
Gadi Aleksandrowicz and Gill Barequet

Parameterized Edge Dominating Set in Cubic Graphs (Extended
ADSETact) . oo 100
Mingyu Xiao and Hiroshi Nagamochi

On Some Geometric Problems of Color-Spanning Sets ................ 113
Chenglin Fan, Wengi Ju, Jun Luo, and Binhai Zhu

Approximation Algorithms for Cutting a Convex Polyhedron Out of a

Xuehou Tan and Gangshan Wu

An Algorithm for Optimal Acyclic Edge-Colouring of Cubic Graphs .... 136
Edita Mdcajovd and Jan Mazdk

Complexity of Total {k}-Domination and Related Problems ........... 147
Jing He and Hongyu Liang

The Min-Power Multicast Problems in Wireless Ad Hoc Networks:
A Parameterized VIew . ... ... 156
Weizhong Luo, Jianxin Wang, Qilong Feng, and Jiong Guo

Constant Sum Flows in Regular Graphs ........ .. .. ... .. .. . ... 168
Tao-Ming Wang and Shi-Wei Hu

2D Knapsack: Packing Squares ............... ... 176
Min Chen, Gyorgy Désa, Xin Han, Chenyang Zhou, and Attila Benko

Tight Approximation Bounds for Greedy Frugal Coverage
Algorithms . . ... o 185
Toannis Caragiannis, Christos Kaklamanis, and Maria Kyropoulou

Algorithms for Interval Structures with Applications ................. 196
Danny Z. Chen and Ewa Misiolek

Single Machine Scheduling with an Operator Non-availability Period to
Minimize Total Completion Time ......... .. .. ... .. . ... . ... 208
Yong Chen, An Zhang, and Zhiyi Tan

PSAEC: An Improved Algorithm for Short Read Error Correction

Using Partial Suffix Arrays....... ... .. i 220
Zhiheng Zhao, Jianping Yin, Yubin Zhan, Wei Xiong, Yong Li, and
Fayao Liu

Two Hardness Results on Feedback Vertex Sets . ..................... 233
Wei Jiang, Tian Liu, Tienan Ren, and Ke Xu



Table of Contents XIII

Approximation Algorithms for Unrelated Machine Scheduling with an
Energy Budget ...... ... 244
Lin Chen, Wenchang Luo, and Guochuan Zhang

Plane-Filling Properties of Directed Figures ......................... 255
Wtodzimierz Moczurad

An Tterative Method for Generating Loop Invariants.................. 264
Shikun Chen, Zhoujun Li, Xiaoyu Song, and Mengjun Li

Algorithms for Computing Bidirectional Best Hit m-Window Gene
CIUSEETS . .ttt 275
Trong Dao Le, Melvin Zhang, and Hon Wai Leong

Contracted Webgraphs: Structure Mining and Scale-Freeness .......... 287
Yushi Uno and Fumiya Oguri

Hardness of Finding Two Edge-Disjoint Min-Min Paths in Digraphs .... 300
Longkun Guo and Hong Shen

Online Algorithm for 1-Space Bounded Multi-dimensional Bin

Packing . ... ... 308
Yong Zhang, Francis Y.L. Chin, Hing-Fung Ting, Xin Han, and
Zhuo Chang

Online Algorithms for Maximizing Weighted Throughput of Unit Jobs
with Temperature Constraints ......... .. ... ... ... . ... 319
Martin Birks, Daniel Cole, Stanley P.Y. Fung, and Huichao Xue

Temperature Aware Online Algorithms for Scheduling Equal Length

Martin Birks and Stanley P.Y. Fung

Visibility Testing and Counting .. ......... .. .. ... . 343
Sharareh Alipour and Alireza Zarei

The Nearest Neighbor Spearman Footrule Distance for Bucket, Interval,
and Partial Orders . ....... . . 352
Franz J. Brandenburg, Andreas Gleifsner, and Andreas Hofmeier

Minimum Width Rectangular Annulus. ............ ... ... ... ...... 364
Joydeep Mukherjee, Priya Ranjan Sinha Mahapatra,
Arindam Karmakar, and Sandip Das

An Experimental Study on Generating Planar Graphs ................ 375
Sascha Meinert and Dorothea Wagner

Author Index . ... .. . . 389




<<
  /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




