Problem Solving in Automata, Languages, and Complexity

© Copyright, 2001

Ding-Zhu Du

Department of Computer Science University of Minnesota Minneapolis, MN 55455 E-mail: dzd@cs.umn.edu

Ker-I Ko

Department of Computer Science State University of New York at Stony Brook Stony Brook, NY 11794 E-mail: keriko@cs.sunysb.edu

Problem Solving in Automata, Languages, and Complexity © 2001 Ding-Zhu Du and Ker-I Ko

CONTENTS

1 Regular Languages

1.1 Strings and Languages 1.2 Regular Languages and Regular Expressions 1.3 Graph Representations for Regular Expressions

2 Finite Automata

2.1 Deterministic Finite Automata 2.2 Examples of Deterministic Finite Automata 2.3 Nondeterministic Finite Automata 2.4 Converting an NFA to a DFA 2.5 Finite Automata and Regular Expressions 2.6 Closure Properties of Regular Languages 2.7 Minimum Deterministic Finite Automata 2.8 Pumping Lemmas

3 Context-Free Languages

3.1 Context-Free Grammars 3.2 More Examples of Context-Free Grammars 3.3 Parsing and Ambiguity 3.4 Pushdown Automata 3.5 Pushdown Automata and Context-Free Grammars 3.6 Pumping Lemmas for Context-Free Languages

4 Turing Machines

4.1 One-Tape Turing Machines 4.2 Examples of Turing Machines 4.3 Multi-Tape Turing Machines 4.4 Church-Turing Thesis 4.5 Unrestricted Grammars 4.6 Primitive Recursive Functions 4.7 Pairing Functions and Gödel Numbering 4.8 Partial Recursive Functions

5 Computability Theory

5.1 Universal Turing Machines 5.2 R. E. Sets and Recursive Sets 5.3 Diagonalization 5.4 Reducibility 5.5 Recursion Theorem 5.6 Undecidable Problems

6 Computational Complexity

6.1 Asymptotic Growth Rate 6.2 Time and Space Complexity 6.3 Hierarchy Theorems 6.4 Nondeterministic Turing Machines 6.5 Context-Sensitive Languages

7 NP-Completeness

7.1 NP 7.2 Polynomial-Time Reducibility 7.3 Cook’s Theorem 7.4 More NP-Complete Problems