Contents

1 Introduction

2 Mathematical Preliminaries

21 GraphTheory. ... ...............
2.2 Linear Algebra . . . ... ............
2.3 Polyhedral Theory . . ... ... ........
24 Linear Programming . . . . . . . . .. ... ..
2.5 Integral Polytopes . ... ............
2.6 Polyhedral Combinatorics . . . . ... ... ..
2.7 Independence Systems . . .. ... .......
28 Stringology . . ... ... ... ... ...,

3 Detecting Similarity — Alignments

3.1 Conventional Alignments . . ... .......
3.1.1 Pairwise Alignments . . . ... ... ..
3.1.2 Multiple Alignments . . . ... .. ...

3.2 Structural Alignment . . . . . . ... ... ...

4 Detecting Similarity — Traces

4.1 Conventional Traces . . ... ... ... ....

412 MultipleTraces . . . . ... ... ....
42 Structural Traces . . . .. ... .........
43 GappedTraces . .. ... ............

Bibliografische Informationen
http://d-nb.info/957670214



http://d-nb.info/957670214

CONTENTS

5 The GMT and SMT Problem 59
5.1 Problem Definition . . . . . . . . ... ... ..o oo oL, 60
5.2 Dynamic Programming based Algorithms . . . ... ... ........ 61

52.1 TheMT Algorithm . . . . . ... ... ... ... ... ... 61
5.2.2 The SMT Algorithm . . . . . . R T I I 64

6 The Combinatorial Optimization Approach 67

6.1 The Generic Branch-and-Cut Algorithm . . . . . .. ... ... ... .. 68
6.1.1 A Cutting Plane Approach . . . .. ... ... .......... 68
6.1.2 Branch-and-Bound . ... ... ... ... ... ... ... ... 72
6.1.3 Branch-and-Cut . .. ... ... .. ................ 73

6.2 The GMT Problem . . . ... ... .. ... R 77
6.2.1 A Characterization of the GMT ProblemasILP .. ... .. .. (44
6.2.2 The Structure of the GMT Polytope . . . . . . . . ... ... .. 78
6.2.3 Bounds for the GMT Problem . . . ... ... ... ....... 88
6.2.4 Computational Results for the GMT Problem . . . . . . . .. .. 91

6.3 TheSMTProblem . ... .. .. .. ... .. .. ... . iieei... 102
6.3.1 A Characterization of the SMT ProblemasILP . ... ... .. 102
6.3.2 The Structure of the SMT Polytope . . . . . .. ... .. ... .. 104
6.3.3 Bounds for the SMT Problem . . . . . . ... ... ........ 111
6.3.4 Computational Results for the SMT Problem . . . ... .. ... 115

7 Discussion 137

8 Deutsche Zusammenfassung 141

9 Glossary 151

Bibliography 155

Curriculum Vitae 161

Index 164

iii



