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Time: 3 hours






Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

---

1.
Define NFA mathematically. Explain its significance and function. Convert the given Finite automaton into its Determinstic. Explain the method used. Taking suitable example prove both accept the same strings.
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2.a)
Define NFA-E transitions and write the differences between NFA-E and ordinary NFA.










   b)
Find NFA without E for the following
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   c)
Construct state transition table for the following Moore machine.
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3.a)
Give the recursive definition for regular expression and prove every regular 
expression can be represented by an NFA with epsilon transitions.

   b)
Construct the regular expression accepted by following finite automaton.
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4.a)
Construct regular grammar G generating the regular set a* b(a+b)*.

   b)
Define CFG and give examples. What is CFL generated by the grammar
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5.a)
Design a PDA which accepts all strings there can be derived from the following Grammar. Taking a suitable example verify the machine.




S
  aB/bA




A
  a/aS/bAA




B
  b/bS/aBB

   b)
Prove that acceptance by empty stack and by final state is equivalent.

6.a)
What is delta of a Turing Machine, explain functions involved in a move of 
Turing Machines in detail.

   b)
Design Turing Machine to accept even palindromes derived from the input {a,b}. 
Give its Transition table and diagram also.
7.a)
Discuss the Chomsky hierarchy of languages,.

   b)
For the grammar shown below constant the sets of LR(0) items.



S' → S $



S  → aSb|ab

8.a)
What is decidability? Explain any two undecidable problems.

   b)
Show that the following post correspondence problem has a solution and give the 
solution.

	
	List A
	List B

	i
	Wi
	Xi

	1
	11
	111

	2
	100
	001

	3
	111
	11
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2.a)
Define epsilon closure – Find epsilon closures fo all the states of given NFA-E. Remove epsilons with out changing the acceptance.
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   b)
Construct Moore machine equivalent to the mealy machine described below.

	qi
	a=0
	a=1

	
	qi+1                  output
	qi+1                  
	Output

	q1
	 q1                                      1
	q2
	0

	q2
	 q4                                      1
	q4
	1

	q3
	 q2                                      1
	q3
	1

	q4
	 q3                          0
	q1
	1
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3.a)
Construct Finite automaton to accept the regular expression (0+1)* (00+11) (0+1)*.

   b)
Find the regular expression accepted by following deterministic Finite automaton.
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4.a)
Construct a Finite automata recognizing the following regular grammar.



S→ aS / bA / b



A→ aA / bS / a

   b)
Generate CFG for the language
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5.a)
Convert the following grammar into Chomsky Normal Form 




S
  aA/a/B/C




A
  aB/E




B
  aA




C
  cCD




D
  abd

   b)
Give CFG for generating sets of even palindromes over the string {a, b}.

6.a)
Explain the ID and Move of a Turing Machine. Indicate the major differences 
between Turing Machine and Push down Automation.

   b)
Design Turing Machine to accept the language L = {0n  1m  2m+n/n(0, m(1}.
7.a)
Describe the Linear Bounded automaton and the language it accepts.

   b)
Is the following grammar LR(0)



S' → S



S → aSa|bSb|c

8.a)
Briefly describe Universal Turing Machine. 

   b)
Let ( = {0,1} and A and B be lists of three strings each as given below. Is post 
correspondence problem has a solutions if so give the solution.

	
	List A
	List B

	i
	Wi
	Xi

	1
	1
	11

	2
	10111
	10

	3
	10
	0
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2.a)
Explain the procedure to convert NFA-E to ordinary NFA, and apply the same for the following figure.
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   b)
Design Moore and Mealy machines which converts a ternary number into Residue Modulo 5.

3.a)
Prove or disprove the following for Regular expression r and s.

    

(i) (rs+r)*r = r(sr + r)*

    

(ii) (r* s*)* = (r+s)*

   b)
Find the regular expression accepted by following automaton.
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4.a)
Construct finite automata recognizing the following grammar.




A0→aA1



A1 → bA1 / b Ao / a

   b)
Describe the language generated by the grammar
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Give the rigorous definition for a derivation tree and give an example.

5.a)
Construct Push Down Automata equivalent to the grammar and verify the result for aabaaa.




S
  aAA




A
  aS/bS/a

   b)
Prove or explain that if L is a Context Free Language then there exists an equivalent  Push Down Automata.

6.a)
Compare and contrast Finite automaton, push down Automaton and Turing 
Machines.

   b)
Design Turing Machine which multiplies two integers. Give its state Transition 
diagram also.
7.a)
Define the ‘Handler’  for the derivation aabb find the viable prefixes of the grammar shown below.



S' → S



S → aSb|ab

   b)
When an item is said to be complete, find the sets of LR(0) items.

8.a)
Explain the Turing reducibility in detail.

   b)
What is post correspondence problem? Is there any solution for the following PCP 
problem? If so give the solution if not discuss why?

	
	List A
	List B

	i
	Wi
	Xi

	1
	00
	0

	2
	001
	11

	3
	1000
	011
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2.a)
Construct DFA for the NFA-E shown below.
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   b)
Construct a Mealy machine equivalent to the Moore machine given by the following table. 

	
	a=0

qi+1
	a=1

qi+1
	Output

	q0
	q1
	q2
	1

	q1
	q3
	q2
	0

	q2
	q2
	q1
	1

	q3
	q0
	q3
	1


(Contd…2) 

Code No.310504



-2-


Set No.4
3. a)
Show that the set Show that the set  
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  is not regular.

    b)
Consider the FA given construct a regular expression that is accepted by it.
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4.a)
Construct a DFA to accept the language generated by the language.



S → 01 A



A → 10 B


B → 0A/11.

b)
What is meant by ambiguous grammar? Test whether the grammar is ambiguous or not.   
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5.a)
Convert the following grammar into CNF 



E ( E + T/T



T ( a/(E)


   b)
Convert the following to GNF



S ( AB



A ( BS/b



B ( SA/a

6.a)
Briefly explain the properties of recussive enumerable languages. 

   b)
Design Turing Machine to recognize the palindromes of digits {0,1}. Give its 
state transition diagram also.
7.
Construct LR(0) items for the grammar given, find its equivalent DFA. Check the 
parsing by taking a suitable derived string.



S' → S



S → AS|(




A → aA|b


( is null

8.a)
What do you mean by ‘reduction’? Explain the Turing reducability.

   b)
Find the solution for PCP problem given below


	
	List A
	List B

	i
	Wi
	Xi

	1
	a
	aaa

	2
	abaaa 
	ab 

	3
	ab 
	b 
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