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Preface

The papers contained in this volume were presented at the 18th Annual Sym-
posium on Combinatorial Pattern Matching (CPM 2007) held at the University
of Western Ontario, in London, Ontario, Canada from July 9 to 11, 2007.

All the papers presented at the conference are original research contribu-
tions on computational pattern matching and analysis, data compression and
compressed text processing, suffix arrays and trees, and computational biology.
They were selected from 64 submissions. Each submission was reviewed by at
least three reviewers. The committee decided to accept 32 papers. The pro-
gramme also included three invited talks by Tao Jiang from the University of
California, Riverside, USA, S. Muthukrishnan from Rutgers University, USA,
and Frances Yao from City University of Hong Kong, Hong Kong.

Combinatorial Pattern Matching addresses issues of searching and matching
strings and more complicated patterns such as trees, regular expressions, graphs,
point sets, and arrays. The goal is to derive non-trivial combinatorial properties
of such structures and to exploit these properties in order to either achieve
superior performance for the corresponding computational problems or pinpoint
conditions under which searches cannot be performed efficiently.

The Annual Symposium on Combinatorial Pattern Matching started in 1990,
and has since taken place every year. The objective of the annual CPM meet-
ings is to provide an international forum for research in combinatorial pattern
matching and related applications. Previous CPM meetings were held in Paris,
London, Tucson, Padova, Asilomar, Helsinki, Laguna Beach, Aarhus, Piscat-
away, Warwick, Montreal, Jerusalem, Fukuoka, Morelia, Istanbul, Jeju Island,
and Barcelona. Selected papers from the first meeting appeared in volume 92 of
Theoretical Computer Science, from the 11th meeting in volume 2 of the Journal
of Discrete Algorithms, from the 12th meeting in volume 146 of Discrete Applied
Mathematics, and from the 14th meeting in volume 3 of the Journal of Discrete
Algorithms. Starting from the 3rd meeting, the proceedings of all meetings have
been published in the LNCS series, volumes 644, 684, 807, 937, 1075, 1264, 1448,
1645, 1848, 2089, 2373, 2676, 3109, 3537, 4009, and 4580.

The whole submission and review process, as well as the production of this
volume, was carried out with the help of the EasyChair system. The conference
was sponsored by the University of Western Ontario and by the Fields Institute.

April 2007 Bin Ma
Kaizhong Zhang
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Dominique Rossin
Wojciech Rytter
Kunihiko Sadakane
Hiroshi Sakamoto
Rahaleh Salari
Marcel Schulz
Jouni Seppanen
Dina Sokol
Jens Stoye
Takeyuki Tamura
Eric Tannier
Helene Touzet
Antti Ukkonen
Tomas Vinar
Robert Warren
Lei Xin



Table of Contents

Invited Talks (Abstracts)

A Combinatorial Approach to Genome-Wide Ortholog Assignment:
Beyond Sequence Similarity Search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Tao Jiang

Stringology: Some Classic and Some Modern Problems . . . . . . . . . . . . . . . 2
S. Muthukrishnan

Algorithmic Problems in Scheduling Jobs on Variable-Speed
Processors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Frances F. Yao

Session 1: Alogirthmic Techniques I

Speeding Up HMM Decoding and Training by Exploiting Sequence
Repetitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Shay Mozes, Oren Weimann, and Michal Ziv-Ukelson

On Demand String Sorting over Unbounded Alphabets . . . . . . . . . . . . . . . 16
Carmel Kent, Moshe Lewenstein, and Dafna Sheinwald

Session 2: Approximate Pattern Matching

Finding Witnesses by Peeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Yonatan Aumann, Moshe Lewenstein, Noa Lewenstein, and
Dekel Tsur

Cache-Oblivious Index for Approximate String Matching . . . . . . . . . . . . . 40
Wing-Kai Hon, Tak-Wah Lam, Rahul Shah, Siu-Lung Tam, and
Jeffrey Scott Vitter

Improved Approximate String Matching and Regular Expression
Matching on Ziv-Lempel Compressed Texts . . . . . . . . . . . . . . . . . . . . . . . . . 52

Philip Bille, Rolf Fagerberg, and Inge Li Gørtz

Self-normalised Distance with Don’t Cares . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Peter Clifford and Raphaël Clifford
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Maxime Benôıt-Gagné and Sylvie Hamel

Finding Compact Structural Motifs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
Jianbo Qian, Shuai Cheng Li, Dongbo Bu, Ming Li, and Jinbo Xu

Session 5: Computational Biology II

Improved Algorithms for Inferring the Minimum Mosaic of a Set of
Recombinants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

Yufeng Wu and Dan Gusfield

Computing Exact p-Value for Structured Motif . . . . . . . . . . . . . . . . . . . . . . 162
Jing Zhang, Xi Chen, and Ming Li

Session 6: Algorithmic Techniques II

Improved Sketching of Hamming Distance with Error Correcting . . . . . . . 173
Ely Porat and Ohad Lipsky

Deterministic Length Reduction: Fast Convolution in Sparse Data and
Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

Amihood Amir, Oren Kapah, and Ely Porat

Guided Forest Edit Distance: Better Structure Comparisons by Using
Domain-knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Zeshan Peng and Hing-fung Ting

Space-Efficient Algorithms for Document Retrieval . . . . . . . . . . . . . . . . . . . 205
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