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REGULATIONS 2007
FIFTH SEMESTER
CS 1303 — THEORY OF COMPUTATION
COMPUTER SCIENCE AND ENGINEERING

Time: Three Hours Maximum:100 marks

10.

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Define automaton.

Enumerate the difference between NFA and DFA.
Mention the closure properties of regular languages.
Construct DFA for the regular expression aa”/ bb".
What is meant by empty production removal in PDA.
Define ambiguous grammar with example.

State the pumping lemma for CFL.

Define Turing machine.

What is meant by halting problem.

Mention any two undecidability properties for recursively
enumerable languages.
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1. (@ () Prove the following by the principle of
induction,
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(i) Construct DFA that will accept strings on
{a,b} where the number of b's divisible by
3.

Or

()  Construct a finite automaton that accepts the (
set of all strings in fa,b,c}" such that the last
symbol in input string appears earlier in the
string.

12. (@ Construct the regular expression to the (I
transition diagram.

Or
()  For regular eXpression (a/b)‘a(a/b) draw NFA. (16

Obtain  DFA from NFA. Minimize DFA. Write
algorithm wherever necessary.,
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Construct a PDA accepting by empty
stack the language { amb“‘c“l m,n > 1},

Show that set of all strings over {a,b}
consisting of equal number of a’s and b’s
is accepted by deterministic PDA.

Or

Convert the grammar with productions into
CNF A—bAB/A, B-BAwA.

Design a deterministic Turing machine to
accept the language L={aibici/i >0}.

(O]

(i)

Or

Find a grammar in Chomsky normal
form equivalent to

S5—aAbB, A—ad | a, BobB|b.

Convert the grammar

S—AB, A-BS|b, B-SAla into
Greibeach normal form.

Prove that the function fiua(x,y) = x+y is
primitive recursive.

Or

Show that there exists a TM for which the
halting problem is unsolvable.
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