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1.a)
With the help of schematic diagram explain the function of DFA. What are the reasons to say it is Deterministic.

   b)
Construct DFA equivalent to the NFA


M = ({p,q,r,s},{0,1},S,P,{s}) and δ is given by

	
	0
	1

	p

q

r

s
	{p,q}

  {r}

   s

   s 
	{p}

{r}

  -

  s


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)
List the closure properties of regular sets and explain any two of them.

    b)
State and explain Arden’s theorem with a suitable example.

    c)
Construct FA for regular expression 0*1 + 10.

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 to GNF




E ( E + T/T




T ( T * F/F




F ( (E)/a

   b)
Construct PDA generating all odd palindromes over string {a, b, c}.

6.a)
Write short notes on “Modifications of Turing Machines.”

   b)
Design a Turing Machine to recognize the language. L = {an bn cn / n ( 1}.

7. a)
‘Every context free language is not a context sensitive.’ Why? Discuss with the help of productions.

     b)
What do you mean by prefix property of DCFL.

     c)
Discuss the concept of viable prefix with a suitable example.

8.
Discuss any three of the following briefly.

a)
Decidability of problems


b)
Undecidability of post correspondence problem.

c)
P and NP problems.

d)
RICE’s theorem.
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1.a)
Define a NDFA and explain how an equivalent DFA is obtained from NDFA..

b)
Construct an equivalent DFA for a NDFA  M=({q1,q2,q3,}, δ, q1, {q3}) where δ is given by  



δ(q1,0) = {q2,q3},       δ(q1,1) = {q1}



δ(q2,0) = {q1,q2),       δ(q2,1) = (


δ(q3,0) = {q2},
           δ(q3,1) = {q1,q2}.

2.a)
Construct the Moore machine for given Melay machine.

	State / I
	a 
	B 
	Output

	q0
	q1
	Q2
	1

	q1
	q1
	Q1
	0

	q2
	q1
	q0
	1


b)
Minimise the Finite automation given below and show both given and reduced are equivalent.

	  State / (
	a
	b

	q0
	q0
	q3

	q1
	q2
	q5

	q2
	q3
	q4

	q3
	q0
	q5

	q4
	q0
	q6

	q5
	q1
	q4

	
      q6


	q1
	q3


3. a)
Describe the equivalence of finite automata and regular expressions.

    b)
Show that {0n  1m / gcd (n,m) = 1} is not regular.

    c)
Construct the regular expression accepted by following finite automaton.
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4.a)
Construct left linear and right linear grammar for the regular expression


(0/1)* 00 (0/1)*

b)
What is meant by ambiguous grammar? Test whether the grammar is ambiguous or not.  
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5.a)
Construct a PDA to accept the language L = { w/w ((a, b)*, na(w) = 2nb (w)}

   b)
Enumerate the properties of CFL. Explain any two of them.

6.a)
Explain church’s hypotheses briefly.

b)
Design Turing Machine to recognize the following. 

L={w < wR / w ( (a+b)* and c is a or b}.

7. 
Write short notes on:

     
a)
DCFL and DPDA

     
b)
LR(k) grammar

    
c)
C.S. languages.

8.
Write short notes on 


(a)
Universal Turing machine


(b)
NP hard and NP complete problems.

= + = + =

Code No: NR/RR-310504

III B.Tech. I-Semester Regular Examinations, November-2004

THEORY OF COMPUTATION

(RR-Common to Computer Science and Engineering and                                       Computer Science and System Engineering

(NR-Computer Science and Engineering, Information Technology and Computer Science and Systems Engineering)

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 Deterministic equivalence. Explain method used. Taking suitable example and prove both accept the same string.
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2.a)
Construct the Moore machine for given Melay machine.

	a
	b
	Output

	q0
	q2
	0

	q1
	q0
	1

	q2
	q1
	1


b)
Minimise the Finite automation given below and show both given and reduced are equivalent

	
	0
	1

	q0
	q1
	q2

	q1
	q3
	q4

	q2
	q5
	q6

	q3
	q3
	q4

	q4
	q5
	q6

	q5
	q3
	q4

	q6
	q5
	q6


3.a)
Construct FA equivalence to the following regular expression


r =
((1*0)*01*)*

  b)
Show that { anb2n/n>0} is not a regular set.

  c)
Explain at least two properties of Regular Sets.

4.a)
For the regular expression 0(10)* construct right linear and left linear grammar.

b)
What is meant by ambiguous grammar? Test whether the grammar is ambiguous or not.  
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5.a)
Obtain a PDA to accept strings of balanced parenthesis and verify by a suitable example.

   b)
Convert the following grammar to CNF



S ( bA / aB



A ( bAA / aS /a



B ( aBB / bS / b

6. 
Construct Turing machine to accept following language and give its state transition table and diagram.  Check the machine by tracing a suitable instance.    L = {an bn an bn / n ( 1}.  

7.a)
Discuss different languages and their corresponding machines.

   b)
Write the design procedure of shift reduce passer by taking a suitable example.

8.
Write short notes on 


(a)
Undecidability



(b)
PCP



(c)
Turing reducability.
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1a)
Give DFA which reads strings from {a,b} and end with aaa.

   b)
Construct a DFA equivalent to M = { {q0,q1},{0,1}, δ, q0, {q0} }. 
[image: image7.wmf]d

 is given by the state table.

	State/(
	0
	1

q1

q0,q1

	  q0

   q1
	q0

q1
	


2.
For the NFA-E given, check whether the string aannanan is accepted or not. If accepted write the transition path. Find equivalent NFA without epsilon transitions. Explain the procedure used and check the string given on your new NFA.
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3.a)
Construct FA equivalence to the following regular expression



r =
10+(0+11)0*1

  b)
Describe a pumping lemma. What are its applications?

  c)
Consider the transitions system. What type of strings are accepted by it?
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4.a)
  Construct an DFA for the following regular grammar



S(Aa



A(Sb/Ab/(
   b)
Eliminate all unit and (-productions from
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5.a)
Define Push Down Automata.

   b)
Differentiate PDA by empty stock and final state by giving their definitions.

   c)
Obtain PDA to accept all strings generated by the language (an  bm an  /m,n
[image: image11.wmf]³

1).

6.
Define Turing Machine formally, explain how Turing Machine can be used to compute integer functions.  Design the Turing Machine to compute following function, show its transition diagram also f(x) = xR where x ( (0 +1)* and R is reversal operation.

7. 
Construct LR(0) items for the grammar given, find its equivalent DFA. Check the parsing by taking a suitable derived string.
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( is null.

8.
Let G1 and G2 be grammars with G1 is regular. Is the problem L(G1) = L(G2) decidable when

 
(a)
G2 is unrestricted


(b)
G2 is context free


(c)
G2 is regular.
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