
Gabriel Valiente 

Algorithms on 
Trees and Graphs 

With 157 Figures 

Springer 



Contents 

Part I. Introduction 

1. Introduction 3 
1.1 Trees and Graphs 3 
1.2 Literate Programming 23 
1.3 Implementation Correctness 28 
1.4 Representation of Trees and Graphs 34 
Summary 49 
Bibliographie Notes 49 
Review Problems 50 
Exercises 51 

2. Algorithmic Techniques 55 
2.1 The Tree Edit Distance Problem 55 
2.2 Backtracking 70 
2.3 Branch-and-Bound 80 
2.4 Divide-and-Conquer 85 
2.5 Dynamic Programming 94 
Summary 107 
Bibliographie Notes 107 
Review Problems 108 
Exercises 110 

Part II. Algorithms on Trees 

3. Tree Traversal 113 
3.1 Preorder Traversal of a Tree 113 
3.2 Postorder Traversal of a Tree 119 



XII Contents 

3.3 Top-Down Traversal of a Tree 124 
3.4 Bottom-Up Traversal of a Tree 129 
3.5 Applications 135 
Summary 145 
Bibliographie Notes 145 
Review Problems 146 
Exercises 147 

4. Tree Isomorphism 151 
4.1 Tree Isomorphism 151 
4.2 Subtree Isomorphism 170 
4.3 Maximum Common Subtree Isomorphism 206 
4.4 Applications 239 
Summary 242 
Bibliographie Notes 244 
Review Problems 246 
Exercises 249 

Part III. Algorithms on Graphs 

5. Graph Traversal 255 
5.1 Depth-First Traversal of a Graph 255 
5.2 Breadth-First Traversal of a Graph 276 
5.3 Applications 288 
Summary 294 
Bibliographie Notes 294 
Review Problems 295 
Exercises 297 

6. Clique, Independent Set, and Vertex Cover 299 
6.1 Cliques, Maximal Cliques, and Maximum Cliques . . . . 299 
6.2 Maximal and Maximum Independent Sets 322 
6.3 Minimal and Minimum Vertex Covers 332 
6.4 Applications 341 
Summary 346 
Bibliographie Notes 346 



Contents XIII 

Review Problems 347 
Exercises 348 

7. Graph Isomorphism 351 
7.1 Graph Isomorphism 351 
7.2 Graph Automorphism 363 
7.3 Subgraph Isomorphism 367 
7.4 Maximal Common Subgraph Isomorphism 377 
7.5 Applications 389 
Summary 392 
Bibliographie Notes 392 
Review Problems 394 
Exercises 395 

Part IV. Appendices 

A. An Overview of LEDA 401 
A.l Introduction 401 
A.2 Data Structures 402 
A.3 Fundamental Graph Algorithms 424 
A.4 A Simple Representation of Trees 426 
A.5 A Simple Implementation of Radix Sort 434 
Bibliographie Notes 445 

B. Interactive Demonstration of Graph Algorithms 447 

C. Program Modules 453 

Bibliography 459 

Index 489 


