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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Give the regular expression for the alphabet Z = {0,1}* where

(a) The language consisting of all strings of length three or more.
(b)  The language consisting of all strings containing the pattern 000.

Differentiate between Deterministic finite automata from non Deterministic
finite automata. Give the transition function for both. '

Design a pushdown automata for the following grammar.
S— aABB |aAA

Ao aBBla
B - bBB|A

Is it Deterministic or non Determjnistié pushdown automata.

State the pmnping lemma for the context free languages.

Give the notations and initial configuration of a Turing machine.
Prove that if a language is recursive, then it is recursively enumerable.
What is reducibility? How is it useful in solving undecidability?

Define universal Turing machine.

Prove that P is closed under complement.

Give two applications of NP class prbblems.
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PART B — (5 x 16 = 80 marks)

(i) Explain finite language of representations. Give the simpler
expressions for the following

1) (@*b¥)*(b*a*)*)*

2) (aUb)*alaUb)*. (8)
(i) Construct a Finite Automata for the regulaf expression
(10 + 0*1)*0l and trace for a string w = 10001. (8)

Or

Find a Non- Deterministic finite automata accepting (abUaabUaba)* and
construct an equivalent Deterministic finite automata with minimized
states. Trace for a string. _ (16)

Define pushdown automata (PDA) and design a PDA for the language of
odd and even palindrome. Explain with reasons whether they belong to
deterministic or non deterministic PDA. v (16)

Or

(i) - Explain the relation between context free grammar and pushdown
automata with examples. ‘ (8)

(ii) Prove that the language L ={a"” : n 21 is a prime} is not context
free. . (8)

(i) Show that the single tape Turing machine can be simulated to
multitape Turing machine in solving any problem. Illustrate with

an example. (8)
(ii) Define an unrestricted grammar. Construct a unrestricted
grammar for the language {a”b'"c”d"‘ln #mandn,m 21 } (8)

Or

Elaborate on recursive and recursively enumerable language, related to
concepts, relationships and properties. v (16)

What are undecidable and unsolvable problems? Discuss on unsolvable
problems about grammars. (16)

Or
(i)  Prove that halting problem is undecidable. (8)

(i1) Ekplain the programmable Turing. machine. How does enumeration
help in the universal Turing machine? (8)
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State the characteristics of P and NP class. Explain how reducibility help
to solve such classes of problems. Illustrate using the application

traveling salesman problem. (16)
Or
(i) Discuss on Boolean Satisfiability problem. (8)

(ii) - Prove that If L € NP, then L € EXP. - (8
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