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	CO
	Statement
	Skill
	Blooms
	Units

	CO1
	Apply concepts of formal languages and automata to solve computational problems.
	L3
	Apply
	1,2,3,4,5

	CO2
	Apply finite automata, regular expressions, context-free grammars, and pushdown automata for the design of language recognizers.
	L3
	Apply

	1,2,3,4

	CO3
	Apply Turing machine techniques to solve problems.
	L3
	Apply

	5

	CO4
	Analyze automata and their computational power to recognize languages. 
	L4
	Analyze

	2,3,5



	FORMAL LANGUAGES AND AUTOMATA THEORY

	Unit No.
	Contents
	Mapped CO

	I
	Automata: Why study Automata Theory?, The central Concepts of Automata Theory. 
Finite Automata: Deterministic Finite Automata, Non-Deterministic Finite Automata, Finite Automata with Epsilon Transitions, Finite Automata with Outputs(without conversions)
	CO1, CO2

	II
	Regular Expressions and Languages: Regular Expressions, Finite Automata and Regular Expressions, Algebraic Laws for Regular expressions (without proofs).
Properties of regular Languages: Proving Languages not to be regular, Closure properties of Regular Languages (without proofs), Equivalence and Minimization of Automata.
	CO1, CO2,CO4

	III
	Context–free grammars and Languages: Context–free grammars, Parse trees, Ambiguity in grammars and Languages, 
Properties of Context-free languages: Normal Forms for Context Free Grammars, The Pumping Lemma For Context Free Languages
	CO1, CO2,CO4

	 IV
	Pushdown Automata: Definition of the Pushdown Automaton, The Languages of a PDA, Equivalence of PDA’s and CFG’s, Deterministic Pushdown Automaton.
	 CO1,CO2

	V
	Turing Machines: Problems that computer cannot solve, The Turing Machine, Programming Techniques for Turing Machine, Extensions to the Basic Turing Machine
Undecidability: Recursively Enumerable Language, Universal Turing Machines (UTM), Halting Problem, Post Correspondence Problem, Church Hypothesis.
	CO1,CO3, CO4



CO-PO Mapping:
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2

	CO1
	√
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	√
	
	
	
	
	
	
	
	
	
	
	
	

	CO3
	√
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	√
	
	
	
	
	
	
	
	
	
	
	



Strength of Correlation
Distribution of marks weightage to PO’s through CO’s. 
· The descriptive exam is conducted for 30 marks and then is considered for 15 marks.
· The strength of correlation levels is based on percentage of marks distribution towards PO.
	CIE
	Test
	Test Number
	Marks

	
	Objective Exam (10)
	Objective Exam -1
	10

	
	
	Objective Exam -2
	10

	
	Assignment (5)
	Assignment -1 
	5

	
	
	Assignment – 2
	5

	
	Descriptive Exam (15)
	Descriptive Exam - 1
	15(30)

	
	
	Descriptive Exam - 2
	15(30)




	CO
	Skill
	Blooms
	Units
	Assessing Tools can be used to measure CO (CIE)
Marks
	Assessing Tools can be used to measure CO (SEE)
Marks

	CO1
	Apply
	L3
	1,2,3,4,5
	Objective Exam-1 (10)
Objective Exam-2 (10)
	20

	CO2
	Apply

	L3
	1,2,3,4
	Descriptive-1 (22.5)
Descriptive-2(17.5)
Assignment-1(5)
	30

	CO3
	Apply
	L3
	5
	Descriptive-2 (7.5)
Assignment-2(2.5)
	10

	CO4
	Analyze

	L4
	2,3,5
	Descriptive-1(7.5)
Decsriptive-2(5)

Assignment-2(2.5)
	10





Strength of Correlation

	% of questions towards PO
	Level (Weight)

	>=20% of total marks
	3

	>=10% and <20% of total marks
	2

	<10% of total marks 
	1



	CO
	   Skill
	Bloom's
	Units
	Assessing tools can be used to measure CO (CIE) Marks
	CIE(Total)
	Assessing tools can be used to measure CO (SEE) Marks
	Total (CIE+SEE)
	Percentage (%)
	Strength of Correlation
	PO

	CO1
	Apply
	L3
	1,2,3,4,5
	Objective Exam-(10)

	10
	20
	30
	30%
	3
	PO1

	CO2
	Apply

	L3
	1,2,3,4
	Descriptive-(20)
Assignment-1(2.5)
	12.5
	30
	42.5
	43%
	
3
	PO1


	CO3
	Apply

	L3
	5
	Descriptive (3.75)
Assignment (1.25)
	3.125
	10
	13.125
	13%    
	

2
	

PO1



	CO4
	Analyze

	L4
	2,3,5
	Descriptive- (6.25)
Assignment- (1.25)
	4.375
	10

	14.375
	14%    
	
2
	

PO2










Course Articulation Matrix:

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2

	CO1
	3
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	3
	
	
	
	
	
	
	
	
	
	
	
	

	CO3
	2
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	2
	
	
	
	
	
	
	
	
	
	
	

	Average
	2.6
	2
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