PVP SIDDHARTHA INSTITUTE OF TECHNOLOGY
	
		

LESSON PLAN
(PVPSIT/ACD/FRM10)

Academic Year			: 2025 - 2026
Year & Semester		: III B.Tech / I Sem – S1
Branch				: Computer Science & Engineering
Subject Code & Name		: 23CS3503- FORMAL LANGUAGES AND AUTOMATA THEORY
Name of Faculty		: Ms.Y Manasa

	COs
	Course Outcomes
	Blooms Level

	CO 1
	Apply concepts of formal languages and automata to solve computational problems.
	L3

	CO 2
	Apply finite automata, regular expressions, context-free grammars, and pushdown automata for the design of language recognizers.
	L3

	CO 3
	Apply Turing machine techniques to solve problems.
	L3

	CO 4
	Analyze automata and their computational power to recognize languages.
	L4



	UNIT NO
	TOPIC OF SYLLABUS
TO BE COVERED
	LEARNING OUTCOMES
	TECAHING MODE
(WB/PPT)

	Lecture/
Tutorial
(L/T)
	CUMULATIVE HOURS
	Expected date of Topic to be covered 
	REVIEW/
REMARKS
(BY HOD)

	
	Dicussion on Vision,Mission,PO’s,PSO’s,CO’s
	Students will be able to understand the institution’s Vision and Mission, explain the Program Outcomes (POs), Program Specific Outcomes (PSOs), and Course Outcomes (COs)
	PPT
	1
	1
	
	

	1
	Automata: Why study Automata Theory?
	· Introduction to Finite automata
 Understand the Structural representations 
 Know about Automata and its Complexity  CO1-L2
	WB/PPT
	1
	2
	
	

	1
	The central Concepts of Automata Theory
	Understand Strings, Alphabets, Languages, Operations on strings and languages and problems with examples and its notations  CO1-L2
	WB/PPT
	1
	3
	
	

	1
	Finite Automata
	Understand the applications of FSM and the basic definition of finite automaton and how the strings and languages are accepted by FA  CO1-L2
	WB/PPT
	1
	4
	
	

	1
	Deterministic Finite Automata(DFA) 
	Understand the model of  DFA, transition diagram, acceptance of strings and practice different examples on construction of DFA  
CO1-L3            
	WB/PPT
	2
	6
	
	

	1
	Non deterministic finite Automata (NFA)
	Understand the  model of  NFA and practice different examples on construction of NFA 
CO1-L3
	WB/PPT
	1
	7
	
	

	1
	Equivalence of  NFA and DFA

	Apply the knowledge of Finite state machine accepting the  languages with different examples and also construct the equivalence of DFA and NFA and analyze the machine computational power  
CO1-L3    
	WB/PPT
	1
	8
	
	

	1
	Finite Automata with - transitions
	Represent NFA with Є moves and practice different examples on construction of NFA with   CO2-L3
	WB/PPT
	1
	9
	
	

	1
	Conversion of  NFA with - transitions to NFA without -transitions
	Apply the knowledge of automata convert NFA with -transitions to NFA without - transitions and various examples CO2-L3
	WB/PPT
	1
	10
	
	

	1
	NFA to DFA conversion
	Convert NFA to DFA  
CO2-L3
	WB/PPT
	1
	11
	
	

	1
	Finite automata with outputs - Moore and Mealy machines
	Finite Automata with output like Moore and Melay machines and different examples on construction of Moore and mealy machines for the given languages
CO2-L3
	WB/PPT
	1
	12
	
	

	2
	Regular expressions and languages:   Regular expressions, Operations and applications of regular expressions
	Understand Regular Languages, Regular sets, regular expressions, building the RE’s and precedence of RE operators. CO1-L2
	WB/PPT
	1
	13
	
	

	2
	Finite Automata and Regular Expressions:

	Construction of DFA’s to Regular Expressions CO2-L3
	WB/PPT
	1
	14
	
	

	2
	DFA’s to Regular Expressions 
	Construct a finite Automata for a given regular expression with examples CO2-L3
	WB/PPT
	1
	15
	


	

	2
	Regular expressions to Finite Automata
	Construct Regular expression for a given Finite automata with examples  CO2-L3
	WB/PPT
	1
	16
	
	

	2
	Algebraic Laws for Regular expressions
	Know the various algebraic laws for RE’s  CO1-L2
	WB/PPT
	1
	
17

	
	

	2
	Properties of Regular Languages:
Pumping lemma of regular sets
	Know the Pumping lemma of regular sets with proof 
CO2-L3
	WB/PPT
	1
	18
	
	

	
	
	By using pumping lemma, prove the Languages not to be regular  CO2-L3
	WB/PPT
	1
	19
	
	




	2
	Closure properties of Regular Languages(withoutproofs)
	Know the various properties on regular languages
CO1-L2
	WB/PPT
	1
	20
	
	

	2
	Equivalence between two FSM’s


	Apply the knowledge of automata theory and regular languages Testing the Equivalence of States 
CO2-L3
	WB/PPT
	1
	21
	
	

	2

	Minimization of DFA’s

	Apply the knowledge of automata theory and regular languages construct the minimized FSM 
CO2-L3
	WB/PPT
	1
	22
	
	

	UNIT-1 & UNIT-2 (after completion)
	Quiz
	
	
	
	

	3
	Context–Free grammars and Languages: Context–Free grammars
	Understand the definition of CFG’s, derivations using a grammar  CO1-L2
	WB/PPT
	1
	23
	
	

	3
	Derivation trees
	Left-most and right-most derivatives, language of a grammar, Sentential forms 
CO1-L2
	WB/PPT
	1
	24
	
	

	3
	Parse Trees
	Constructing Parse Trees, Yield of a Parse Tree, Trees to derivatives CO2-L3
	WB/PPT
	1
	25
	
	

	3
	Ambiguity in grammars and Languages
	Construct the Grammar is Ambiguous or not  CO2-L3
	WB/PPT
	1
	26
	
	

	3
	Properties of Context-free languages: Normal forms for context free grammars
	Simplification of CFG - Eliminating Useless symbols
 Eliminating epsilon-productions
 Eliminating Unit productions   CO2-L3
	WB/PPT
	1
	27
	
	

	3
	Chomsky normal form
	Construction of CNF by using the simplification of CFG  CO2-L3
	WB/PPT
	2
	29
	
	

	3
	Greibach normal form
	Construction of GNF by using the simplification of CFG 
CO2-L3
	WB/PPT
	2
	31
	
	

	3
	The Pumping Lemma For Context Free Languages
	Know the Pumping lemma of regular sets. 
CO2-L3
	WB/PPT
	1

	32

	
	

	
	
	By using pumping lemma, prove the Languages not to be regular  CO2-L3
	WB/PPT
	
	
	
	

	4
	PUSH DOWN AUTOMATA
	Understand Push Down Automata – Informal definition, Formal definition, graphical notation and Instantaneous description of a PDA    
CO1-L2
	WB/PPT
	1
	33
	
	

	4
	Pushdown Automata problems
	Examples to construct different types of PDA’s
CO2-L3       CO4-L4
	WB/PPT
	1

	34
	
	

	4
	Acceptance of CFL
	Understand  acceptance of CFL CO2-L3
	WB/PPT
	
	
	
	

	4
	The Languages of a PDA
	Acceptance by final state and acceptance by empty state CO2-L3
	WB/PPT
	1
	35
	
	

	
	
	From empty stack to final state
From final state to empty stack CO2-L3
	WB/PPT
	1
	36
	
	






	4
	Equivalence of PDA’s and CFG’s
	Construct Grammars to PDA and PDA to Grammars 
CO2-L3      CO4-L4
	WB/PPT
	1
	37
	
	

	4
	Deterministic Pushdown Automaton
	Definition of DPDA
CO1-L2
	WB/PPT
	1
	38
	
	

	5
	Turing Machines: Problems that computer cannot solve
	The Turing Machine -Notation for the Turing Machine
 Instantaneous Descriptions for Turing Machines 
 Transition diagrams for Turing Machines 
 The language of a Turing Machine 
 Turing Machines and Halting
CO1-L2
	WB/PPT
	1
	39
	
	



	5
	Design of Turing machines
	Turing Machines problems exercise
CO2-L3        CO3-L3
	WB/PPT
	1
	40
	
	

	
	
	Practicing the examples on Turing machines 
CO2-L3        CO3-L3
	WB/PPT
	1
	41
	
	

	5
	Programming Techniques for Turing Machine
	Storage in the State
Multiple tracks 
Subroutines
CO2-L3    CO3-L3  
	Flip Class
	1
	42
	
	

	5
	Extensions to the Basic Turing Machine
	Multitape Turing machines 
Non-Deterministic Turing Machines
CO2-L3  CO3-L3 
	WB/PPT
	1
	43
	
	

	5

	UNDECIDABILITY:
	Understand Decidable and un-decidable problems, Universal Turing machine, Halting problem of a Turing machine CO1-L2
	Flip Class
	1
	44
	
	

	
	
	Post correspondence problem, Examples on PCP Problems, Church Hypothesis  CO1-L3 CO4-L3
	WB/PPT
	1
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Legend: Teaching Mode               				
WB: White Board/ PPT: Power Point Presentation, Flip Class, Quiz
W    

Hours Required: L-Lecture 				T- Tutorial					P- Practical
	




	Signature of the faculty													Signature of HOD




