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Time : Three hours - Maximum : 100 marks

Answer ALL questions. 3

PART A — (10 x 2.= 20 marks)

What is structural induction®*

State the difference between NFA and DFA.

Construct a DFA for thefollowmg B 2
(@) All strings that contain %éxact}y 4 zeros.
(b) Al strings that don’t contain the substring 110.

Is the set of strings over the alphabet {0} of the form 0" where n is not a

prime ig;’i‘egulér? Prove or disprove.
Is the grammar below ambiguousS — SS |(S )S (S )S|E ?

‘ the following grammar into an equivalent one with no unit
productions and no useless symbols S —> 4B4 A — adA |aBC |bB

““B.—> APpB|Cb C —CC| cC.

Design a TM that accepts the language of odd integers written in binary.

State the two normal forms and give an example.
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10.

11.

12

13.

How to prove that the Post Correspondence Problem is Undecidable.

Show that any PSPACE-hard language is also NP-hard.

(@)

(b)

(b)

PART B — (5 x 16 = 80 marks)

(i) Prove that \J2 is not rational.

(i) Construct a DFA accepting all strings w over {0,1} such that

the number of 1’s in w is 3 mod 4.

Or

expression

Construct a minimized DFA from the ré;gul [
(x + y)x(x + y)* . Trace for a string w = xxyx .

State and explain the conversion of DFA into regular expression
using Arden’s theorem. Illustrate with-an example. (16)

(i What are the closure propetty of :regular sets? (8)

(i) Define regular expréésiog. Shogitthat
(1+00*1)+ (1 +00*1)(0+10 £1)*(0+10 ¥1)=0*1(0 +10 *1)*  (8)

(i) Is NPDA (Nondeterministic PDA) and DPDA (Deterministic PDA)
equivalent? Illustrate with an example. (8)

(i) What are the different types of language acceptances by a PDA
d define them. Is it true that the language accepted by a PDA
# bysthese different types provides different languages? (8)

Or

() Convert the grammar S —>aSh| 4, A —bSa| S| € to a PDA that
' accepts the same language by empty stack. (10)

(i) IS —>aSh|adb, A4 ->bda, A—>ba is the context free

grammar. Determine the context free language (6)
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14. (a) (i) State the techniques for Turing machine construction?
Ilustrate with a simple language.

(ii) Explain the different models of Turing machines. S (10)
Or

(b) (i) What are the closure properties of CFL? State the-proé% for')”‘any;

two properties. V 4 L8)

(i) State the Pumping lemma for CFLs. ‘What is its main
application? Give two examples. '

15. (@ () State the halting problem of TMs. Prove that the halting
problem of Turing Machine over {0, 1}* as unsolvable. (8)

(ii) Letz={a, b}*. Let A and B he lists of three strings as given
below : ;
A4 ={p,bab3,ba} B =1{3,ba,a}

Does this instance of PCP have a solution? Justify your answer.(8)

COrw

(b) Write short notes on :

(i)  Recursive and recursively enumerable languages. (8)

(i) NP hard and NP compléte problems. 8)
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