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Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

***

1.a)
Construct  an NFA that accepts all  strings such that the fifth symbol from the left end is zero, over the alphabet   0,1    .

   b)
Construct an NFA for 10(0+1)*(10+01)*.

2.
Construct NFA then DFA for the following regular expressions.

i) (00(11+00)*)*
ii) (a|b)*abb


3.
Give Melay and moore machines for input from (0+1+2)* that prints the residue modulo 5 of the input treated as ternary (base 3).

4.
Find a Griebatch normal-form grammar equivalent to the following CFG.


S (  AA | 0


A  ( SS | 1 | 0

5.
Give a CFG for the even palindrome over the alphabet (0.1)  and design a pushdown automa for the same.

6.
Give a turing machine for the following:

i) That computes ones complement of a binary number

ii) That shifts the input string, over  the alphabet (0,1), by one position right by inserting ‘(’ as the first choroter.

7.a)
Construct right linear and left linear grammars for the following regular expression


(0+1)* 11 (1+0)*
   b)
Explain about LBA

8.
Write short notes on the following

a) Chomsky hierarchy

b) Universal Turing machine

c) LR(0) grammars
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1.
Construct  an NFA and DFA for the following regular expression.



(0|1)* (00|11)110

2.
Give mealy and moore machines for input from (0+1)* that gives residue modulo 4 of the input treated as binary.

3.a)
Show that the grammar is ambiguous 



S  ( a B | ab



A  ( a AB | a



B  ( ABb | b

b) Reduce the following grammars to chomsky normal form

S  ( 1A |oB

A  ( 1AA|oS|o

B  ( 0BB|1S|1

4.
Give a CFG for the odd palindrome over (a,b) and design a PDA for the same.

5.
Construct a Turning macnine that recognizes even palindrome over (a,b).  Give Type Zero Grammar for the even palindrome.

6.a)
Construct right-linear and left-linear grammars for the following regular expression


0*(1 (0+1))*
   b)
Construct an unrestricted Grammar for the expression an bn cn (n (1)

7.a)
Describe chomsky hierarchy of grammars and indicate theire recognizers

   b)
Describe various types o f Turing machines

8.
Write short notes on the following:


a)
Give a CFG for recognizing an bmcmdn (n ( 1, m ( 1)

b) LR Grammars

c) Post correspondence problem.

*******
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1.a)
Explain the procedure for minimization of an F.S.A; with the help of an example.

b)
For the following F.S.A constant an equivelent grammer.  Prove that both are same.

             (i)                      0                        1                                             I.S : - A

                                                  
F.S : - C


0
                    0                   
[image: image1.png]


                                              


1

                (ii)                                           1

                                                  


0
                            I.S. = F.S = A                                                               


 





    0

2.a)
Prove the following theorem:-

There grists a regular grammar (G), for every FSA (M), in such a way that 

T (M) = L(G).

b)    For the following grammar, construct an equivalent FSA; prove that both are    

         same.



S     1
a S
Where  VN = (S); VT = (a,b.c)

    
S     2

b S
P = (1,2,3) ; SS = S ;


S      3

C
SS = STARTING SYMBOL

3.a)
Give the word description for the following regular expressions.


(a)  11 0* (0+1)  (b) 1 (0+1) * 1 01 

b) For the following regular expressions, give the corresponding FSA. 

 (Eliminate  ( - transitions, if any)


(a) (0+1 (01)*) .  (b) (11)* (00)* 101
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4.a)
Consider the following grammer G = (VN, VT,P,S)


Where P =          S( AB                         VN =    S,A,B




   A ( BSB/BB/1             VT = (0,1)




   B ( 0A1/E/0

Find an equivalent grammar, for which, ‘S’ does not appear on the right or any production and S ( ( is the only production with “(” on the right.

b) State and explain the importance of self-embedding property.

5.
Design a PDA for the following language 


L(G) =     W/W in (0,1)* ; W consists of equals or zeroes and ones 

6.
Design PDA; DEFINE CFG.  How do you construct PDA for a given CFG; explain the procedure in detail, with the help of a good example.

7.
Design a T.M


Design a T.M for the following function:- 


F(x,y) = MAX (x,y)

8.a)
What are the types of T.M’s explain in brief;

   b)
Explain the importance of  Turing machine concept
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1.a)
Prove :- Let “L” be a set accepted by a non deterministic finite automation.


Then there exists a D.F.A that accepts “L”.

   b)

                                        0                                                                                                                



0
                    1                   
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              0,1                                

  
For the above N.D.F.A. compute the equivalent D.F.A

2.a)
Explain Moore and Melay  machines

   b)
Give the recursive definition for regular expression

   c)
With the help of above definition, prove whether the following expression is regular or not! 
E = (0+1)*111*
3.a)
Give the “pumping Lemma”;  Explain its application with an example.

   b)
Prove the following identities.


i)
(0* 01+10)*0* = (0+01+10)*

ii)
(PQ)*P = P(QP)* where P,Q are regular expressions.

4.a)
List the properties of CFL’s 

b)
State the “uvwxy” theorem, corresponding to CFL.  Explain its application, with an example.

5.
Design a PDA  for the following language.


L =  {W C W R | W in{ 0,1}* }  ; R : - Reserve.

6.
Design PDA by final states and PDA by empty store.


Are they same?If so, explain their equivalence, with the help or an example.

7.
Design a T.M for copying of information from one place to the other place.  Assume all the necessary assumptions.  Example the working of you T.M., with an example.

8.
Explain the following terms is brief;-


(a) Computable function (b) P and NP problem (c) UTM.

-----
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