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Syllabus

Module 1: Introduction to formal languages and Finite Automata

• Introduction to formal languages: Need for Automata Theory, The
central concepts of Automata theory- Alphabet, String, Language, A
machine-based hierarchy of language class Finite Automata:
Deterministic Finite Automata, Nondeterministic Finite Automata,
Finite Automata with Epsilon Transition, Equivalence and
Minimization of Automata

• Text book1: Chapter 1.1, 1.5, Chapter 2.2, 2.3.1 to 2.3.5, 2.5, 4.4

• Text book2: Chapter 3.3



Module 2: Regular Expression, Properties of Regular Languages

• Regular Expression, Properties of Regular Languages: Regular
Expressions, Finite Automata and Regular Expressions, Proving
Languages Not to Be Regular, Closure Properties of Regular Language

• Text book1: Chapter 3.1, 3.2.2, 3.2.3, 4.1, 4.2



Module 3: Context-Free Grammars and Languages

• Context-Free Grammars and Languages: Context –Free Grammars,
Parse Trees, Ambiguity in Grammars and Languages, Closure
properties of Context- Free Languages

• Text book1: Chapter 5.1, 5.2, 5.4, 7.3



Module 4: Properties of Context Free Languages and Pushdown
Automata

• Properties of Context Free Languages: Normal forms for Context- Free
Grammar Pushdown Automata: Definition of the Pushdown
automata, The languages of a PDA, Equivalence of PDA’s and CFG’s:
From Grammars to Pushdown Automata, Deterministic Pushdown
Automata

• Text book1: Chapter 7.1, 6.1 to 6.3.1, 6.4



Module 5: Introduction to Turing Machine and Undecidability

• Introduction to Turing Machine: Problems That Computers Cannot
Solve, The Turning Machine, Programming Techniques for Turning
Machines, Extensions to the Basic Turning Machines Undecidability: A
Language That Is Not Recursively Enumerable, An Undecidable
Problem That is RE, Post Correspondence Problem

• Text book1: Chapter 8.1 to 8.4, Chapter 9.1, 9.2, 9.4.1



Text Books

1. John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman: Introduction
to Automata Theory, Languages and Computation, 3rd Edition,
Pearson Education, 2007.

2. Elaine Rich: Automata, Computability and Complexity, Theory and
Applications, Pearsons Education,2018.



Reference Books

1. K.L.P. Mishra: Theory of Computer Science, Automata, Languages,
and Computation, 3rd Edition, PHI Learning, 2009.

2. Raymond Greenlaw, H. James Hoover: Fundamentals of the Theory
of Computation, Principles and Practice, Elsevier, 1998.

3. John C Martin: Introduction to Languages and Automata Theory,3rd
Edition, Tata McGraw-Hill,2007.

4. Thomas A. Sudkamp: An Introduction to the Theory of Computer
Science, Languages and Machines, 3rd Edition, Pearson Education,
2006.



Course Outcomes
At the end of the course, the student will be able to

1. Apply automata concepts to construct and optimize finite automata
using equivalence and minimization techniques.

2. Apply regular expressions and finite automata to recognize languages,
prove non-regularity, and utilize closure properties.

3. Apply context-free grammars to generate languages, construct parse
trees, resolve ambiguity, and explore closure properties.

4. Apply context-free grammar transformations, design pushdown
automata, and establish PDA-CFG equivalence for language recognition.

5. Apply Turing machines to develop computation models and solve
undecidable problems.



Module 1: Introduction to formal languages 
and Finite Automata

Text book1: Chapter 1.1, 1.5, Chapter 2.2, 2.3.1 to 2.3.5, 2.5, 4.4 

Text book2: Chapter 3.3





























































NFA to DFA Subset construction method

























• Based on the 3rd step, 




