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PART A
(Answer all questions. Each question carries 3 marks)
Design an NFA for a binary number where the first and the last digits are same.
Briefly explain Myhill Nerode Relations
Is the grammar {E—E+E | E-E |id} ambiguous? Justify your answer.
Compare recursive and recursively enumerable languages
Discuss time complexity of a Turing Machine
Differentiate Decidable and Undecidable Problems.
Explain Tractable and intractable problems.
Define NP Completeness. Give examples for NP Complete Problems

NN =

PART B
(Answer one full question from each module, each question carries 6 marks)

MODULE1

9. NFA N for the following language L.
L = {x € (a, b)*| the second last symbol in x 1s a} (6)
Obtain the DFA D equivalent to N by applying the subset construction algorithm.

OR
10.  Show that regular languages are closed under union, intersection and complement  (6)

MODULE II

1. a) Design an e-NFA for the regular expression (0+1)*01 4)
b)

Write a Regular Expression for the language:
L = {x € (0,1)*| there are no consecutive 1’s in x }

)

OR

12. Using pumping lemma for regular languages, prove that the following given
language is not regular. (6)
L={a"b" In>0}
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20.
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MODULE III
Construct a grammar in Greibach normal form equivalent to the grammar S > AA
la, A>SS|b

OR

a) Explain the different methods by which a PDA accepts a language.
b) Design a PDA for the language
L= {wcw® | w € (0,1)* and w® is the reverse of w }

MODULE IV

Design a Turing machine to identify the strings belong to the language L = { ww"®
| w € (0,1)* and w® is the reverse of w }.

OR

Design a TM to find the sum of two numbers m and n. Assume that initially the
tape contains m number of Os followed by # followed by n number of Os.

MODULE V
Show that the halting problem of Turing machine is Undecidable.
OR

Using Diagonalization principle, prove that the set of real numbers between 0 and 1
1s uncountable.

MODULE VI

a) Define PSPACE completeness.
b) Explain Polynomial time reduction with an example.

OR

Discuss Non-Trivial Property? Give the definition of Rice theorem.
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