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Note:   1. This question paper contains two Parts A and B.
	2.  Part-A contains 10 short answer questions. Each Question carries 2 Marks.
3.  Part-B contains 5 essay questions with an internal choice from each unit. Each  
     question carries 10 marks.
4. All parts of Question paper must be answered in one place			
PART-A					10 x 2 = 20 Marks

	Q.No.
	QUESTION
	Blooms Level
	CO

	1 a)
	Distinguish between DFA and NFA.
	L2
	CO1

	1 b)
	Give the formal definition of a finite automaton.
	L2
	CO1

	1c)
	State the closure properties of regular languages.
	L2
	CO1

	1d)
	Give the regular expression for the language of all strings over {a, b} ending in ‘ab’.
	L2
	CO2

	1e)
	State the pumping lemma for context-free languages.
	L2
	CO1

	1 f)
	What is ambiguity in grammar? Provide an example of an ambiguous grammar.
	L2
	CO1

	1 g)
	Write the formal definition of a PDA.
	L2
	CO1

	1 h)
	Define acceptance by final state in PDA.
	L2
	CO1

	1 i)
	What is the significance of the Church-Turing thesis?
	L2
	CO3

	1 j)
	What is the Post Correspondence Problem? Provide an example.
	L2
	CO3


PART –B
5x10=50 Marks

	Q.No
	QUESTION
	Blooms Level
	CO
	Max. Marks

	UNIT-I

	2(a)
	Construct a Deterministic Finite Automaton (DFA) that accepts strings over the alphabet {a, b} which contain an even number of a’s and an odd number of b’s. Also, demonstrate the mathematical definition of DFA.
	L3
	CO2
	5 M

	2(b)
	Discuss the procedure for converting an ε-NFA (NFA with ε-transitions) into an equivalent NFA without ε-transitions. Construct an equivalent NFA (without ε-transitions) for the given ε-NFA.
[image: ]
	L3
	CO2
	5 M

	OR

	3 (a)
	Compare and contrast Moore and Mealy machines based on their output generation.
	L3
	CO2
	5M

	3 (b)
	Analyze the given language to construct a finite automaton, for residue modulo 5 of input treated as a ternary number, where the output is associated along with the state.
	L3
	CO2
	5M

	UNIT-II

	4(a)
	Convert the following DFA to a regular expression. 
[image: ]
	L3
	CO2
	5 M

	4(b)
	Using the Pumping Lemma for regular languages, prove that the language L={ap | p is a prime} is not regular.
	L3
	CO4
	5 M

	OR

	5(a)
	Construct the minimized DFA equivalent to the regular expression (a+b)*ab(a+b)*
	L3
	CO2
	5 M

	5(b)
	Design an ε-NFA (NFA with ε-transitions) for the left-linear grammar SaS /bS/ ε
	L3
	CO2
	5 M

	UNIT-III

	6(a)
	Convert the following context-free grammar (CFG) into Chomsky Normal Form (CNF)
SAB|a 
AaA|B 
Bb
	L3
	CO2
	5 M

	6(b)
	Consider the CFG with Non-terminal symbols: {S, A, B}, Terminal symbols: {a, b}, Start symbol: S and Productions:
SAB|∈
AaA| ∈
BbB|∈ 
Construct a reduced grammar by removing ∈- productions and unreachable symbols.
	L3
	CO2
	5M

	OR

	7(a)
	Given the grammar:
G2: SaA|bB, AaS|a, BbS|b 
Construct the leftmost derivation, rightmost derivation, and parse tree for the string: aab

	L3
	CO2
	5 M

	7(b)
	Given the grammar:
S->AB
A->aA|a
B->bB|b
C->c
Eliminate all useless symbols and provide the reduced grammar
	L3
	CO2
	5M

	
UNIT-IV

	8(a)
	Analyze the process of constructing PDA to accept the language L = {0n1m 0m1n | m, n >= 1}.
	L3
	CO2
	5 M

	8(b)
	Construct a PDA that accepts language 
L = { wwR|w = (a+b)* }
	L3
	CO2
	5M

	OR

	9(a)
	What is Deterministic PDA? Differentiate between acceptance by final state and acceptance by empty stack.
	L3
	CO2
	5 M

	9(b)
	Consider the CFG with {S,A,X} as the non-terminal alphabet, {a,b} as the terminal alphabet, S as the start symbol and the following set of production rules 
S → XS|ε , A → aXb|Ab|ab 
Construct a PDA for the given CFG.
	L3
	CO2
	5M

	UNIT-V

	10(a)
	Explain the design of universal Turing machine with its halting problem.
	L2
	CO3
	5 M

	10(b)
	Design a Turing machine which recognizes the language consisting of all strings of 0s whose length is a power 2 i.e., it decides the language L = {02n |n ≥ 0}.
	L4
	CO4
	5M

	OR

	11(a)
	Design Turing machine and its transition diagram to accept the language L = {ap bp cp | p >=1}
	L3
	CO3
	5M

	11(b)
	[bookmark: _GoBack]Analyze the given undecidability of Post's correspondence problem
	
	A
	B

	1
	10
	101

	2
	011
	11

	3
	101
	011



	L4
	CO4
	5M
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