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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Design the DFA to accept strings with 0’s and 1’s such that number of 0’s is even and the number of 1’s is divisible by 3
	L2
	CO1
	[8M]

	
	b)
	Design NFA to accept set of strings with 0’s and 1’s such that two 0’s are separated by a string whose length is 4
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Design NFA with € Transitions to accept set of strings consisting of zero or more number of a’s followed by zero or more number of b’s or zero or more number of c’s. Obtain the equivalent DFA for it.
	L2
	CO2
	[8M]

	
	b)
	State the transition diagram for Mealy Machine that will read strings from the input alphabet with symbols {a, e, i, o, u} and will give an output having the same symbols, except that in those cases where an ‘i’ directly follows an ‘e’, the output will be changed to ‘u’
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Apply iterative method to obtain equivalent regular expression for the following DFA represented by the transition table given below, where q1 is the initial state and {q2, q3} are the final states.

0

1

q1
q2
q3
q2
q3
q1
q3
q2
q2

	L3
	CO3
	[8M]

	
	b)
	Consider the regular expression r = 01*+1. Construct the equivalent DFA with minimal number of states.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Convert the following grammar into Greibach Normal Form with 
G = ( {S, A, B}, {a, b}, P, S) and Productions (P) are 

S -> AB 

A ->BS/b 
B->SA/a

	L2
	CO4
	[8M]

	
	b)
	Outline the Context Free Grammar for the given languages:



I. L = { anbm | n ≠ m}.

II. L = { anbncmdm | n,m ≥1} ∪ { ambncndm | n,m ≥1}.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Design a Turing Machine that finds the greatest common divisor (GCD) of given two numbers.
	L2
	CO5
	[8M]

	
	b)
	Design the Turing Machine that recognizes the binary palindromes
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Let Σ = {0,1} and let A and B be defined by the table given below. Determine the solution to the instance of post-correspondence solution stated by the table below:

 

A

B

1

0

0

2

01000

1

3

1

1


	L2
	CO6
	[8M]

	
	b)
	Prove that if a Language L and its Complement Language ̅L are recursively enumerable, then L is a recursive language.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Illustrate the Non-Deterministic Finite Automata to accept the language L over {a,b} such that L={ anbm |n≥1,m≥1, (n+m)%2==0}. Obtain the equivalent Deterministic Finite Automata.
	L3
	CO1
	[5M]

	
	b)
	Construct the Moore Machine for the following Mealy Machine:

 

Input 0

Input 1

State

Output

State

Output

q0
q2
0

q1
0

q1
q0
1

q3
0

q2
q1
1

q0
1

q3
q3
1

q2
0


	L2
	CO2
	[5M]

	
	c)
	Compute the left and right linear grammar for the regular expression 

 

r = (0*(10+01)*11)*

	L2
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Construct Context Free Grammar G where pushdown automata M=({q0,q1}, {0, 1}, {R, Z0}, δ, q0, Z0, ɸ) and δ is given by 




δ (q0, 0, Z0) = (q0, RZ0)

δ (q0, 0, R) = (q0, RR)

δ (q0, 1, R) = (q1, €)

δ (q1, 1, R) = (q1, €)

δ (q1, €, R) = (q1, €)

δ (q1, €, Z0) = (q1, €)
	L2
	CO4
	[5M]

	
	b)
	Given the description of a Turing Machine ‘M’ and an input ‘w’, does ‘M’ when started with ‘w’ as its input eventually halts. Explain the Statement with examples
	L2
	CO5
	[5M]

	
	c)
	Define

i. Computability
ii. Decidability
	L1
	CO6
	[5M]
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