
CSPC3201 THEORY OF COMPUTATION LABORATORY (0-0-3)


Course Objectives:
•	To provide hands-on experience with concepts of automata theory, formal languages, and Turing machines.
•	To simulate and experiment with finite automata, context-free grammars, pushdown automata, and Turing machines.
•	To reinforce understanding of key computation concepts such as decidability, complexity, and algorithm efficiency through practical tasks.

List of Experiments:
1.	Introduction to Automata Simulation Tools
•	Installation and familiarization with software tools like JFLAP for automata simulation.
•	Basic operations: creating and running simple finite automata.
2.	Design and Simulation of Deterministic Finite Automata (DFA)
•	Construct DFA for given regular languages.
•	Validate the DFA by inputting sample strings to check acceptance/rejection.
3.	Design and Simulation of Non-Deterministic Finite Automata (NFA)
•	Construct NFA for various regular languages.
•	Convert the designed NFA into an equivalent DFA and compare their performance.
4.	NFA with ε-transitions
•	Design an NFA with ε-transitions for specific regular expressions.
•	Convert this NFA to a DFA.
5.	Finite Automata with Output (Moore and Mealy Machines)
•	Design Moore and Mealy machines for particular output requirements.
•	Convert a Mealy machine to a Moore machine and vice-versa.
6.	Context-Free Grammar (CFG) Design
•	Design CFGs for different context-free languages.
•	Parse strings using the designed CFG and generate parse trees.
7.	PDA (Pushdown Automata) Simulation
•	Design a PDA for specific context-free languages.
•	Simulate PDA for both acceptance by final state and acceptance by empty stack.
8.	Turing Machine Design
•	Design and simulate a Turing machine for basic mathematical operations (e.g., addition, subtraction).
•	Experiment with various inputs to test Turing machine behavior.

Tools/Software:
•	JFLAP or any equivalent automata simulation tool for performing practicals.

Course Outcome:
Upon completing the laboratory course, students will be able to:
•	Design and simulate finite automata, pushdown automata, and Turing machines.
•	Apply theoretical concepts of automata theory in practical scenarios.
•	validate theoretical concepts like regular expressions, context-free grammars, and pumping lemmas through practical experiments
•	Develop problem-solving skills using computation models and improve their understanding of algorithm efficiency and complexity.
•	simulate Turing Machines to understand their functioning and apply them to solve computational problems.

