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	Answer ONE Question from each section. Each Question carries 10 Marks.              3×10M=30M

	Q. No 
	Question
	Marks
	CO
	Level

	1 a)
	Convert the given Context Free Grammar to Chomsky Normal Form. 
S → a | aA | B  
A → aBB | ε  
B → Aa | b  
	5
	CO2
	L3

	1 b)
	State the pumping lemma for context-free languages used to prove that a language is not context-free and 
Analyze whether the given language L= {anbncn⃒ n≥ 0} is context free or not.
	5
	CO4
	L4

	
	OR
	
	
	

	2 
	Convert the given Context Free Grammar to Greibach Normal Form (GNF).
S→CA∣BB 
B→b∣SB 
C→b 
A→a
	10
	CO2
	L3

	

	3 a)
	Design PDA for the language L = { an bn+m cm | n,m >= 1 } with acceptance by empty stack.
	5
	CO2
	L3

	3 b)
	Construct a PDA equivalent to the CFG. (CFG to PDA)
S→aAA
A→aS∣bS∣a
	5
	CO2
	L3

	
	OR
	
	
	

	4 
	Convert the given PDA to an equivalent CFG.
P=({q,p},{0,1},{x,z},δ,q,z)
δ(q,1,z)=(q,xz)
 δ(q,1,x)=(q,xx)
 δ(q,ε,x)=(q,ε)
 δ(q,0,x)=(p,x)
 δ(p,1,x)=(p,ε)
 δ(p,0,z)=(q,z)
	10
	CO2
	L3

	

	5 a)
	Design Turing Machine for the language L={an bn |n>=1} and discuss its tuple notation.
	5
	CO3
	L3

	5 b)
	Design Turing Machine for odd length palindromes WCWR where  w∈ {a,b}+
	5
	CO3
	L3

	
	OR
	
	
	

	6 a)
	Explain Universal Turing Machine(UTM) with a neat sketch
	5
	CO3
	L2

	6 b)
	Does the PCP with the following two lists have a solution? If so, give the solution.  
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	5
	CO4
	L4
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