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PECS 5302
Fifth Semester Examination — 2011
THEORY OF COMPUTATION

Full Marks —70

Time : 3-Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)

Describe Chomsky’s classification of language for automata theory.

Design an NFA which accepts set of all binary strings 1100 or 1010 as
substring where ¥ ={0,1}.

What can be the maximum number of states in a DFA that is converted
from an NFA of n number of states ?

What is a useless symbol and how can they be removed from a grammar?

Is a grammar defined by a regular expression a context-free language ?
Justify your answer.

What do you understand by a language accepted by PDA by empty
stack ?

Define a pushdown automaton.

What is a left linear grammar ?

What is an undecidable problem ?

How classes of NP-complete and NP languages are related ?

Prove that a language accepted by an NFA is also acceptedby a DFA. 5

Construct a minimum state automaton equivalent to an automaton M
defined by the transition table where g0 and g6 are the initial and final
states respectively 5
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3. (a) State Pumping Lemma for regular languages. Using Pumping lemma
prove that the set L={0"1"|i>1 } is not regular. 5
(b) Isthe set L= { a'bl ck | where i, j and k are integers and greater than
07} regular ? Justify your answer. 5
4. (a) Define Griebach Normal form. Convert the following grammar to Griebach
Normal Form : 5

S - AA | a, A — SS|b.
(b) Construct a PDA accepting the set of all strings over {a, b} with equal

number of a’s and b’s. 5

5. (a) Prove that CFLs are not closed under intersection and complement
operation. 5

(b) Show that the grammar S — aB|ab, A —> aAB|a, B> ABb|b is
ambiguous. 5

6. (a) Show thatif there exist a PDA that accepts a language L by final state,
then there also exist another PDA that accepts the same language by

empty stack. 5

(b) Define a Turing machine. 5

7. (a) Explain how to design a Turing machine that accepts the language

{a" b" | n > 0}. : 5

(b) Show that union of two recursively enumerable language is recursively

enumerable. 5

8. (a) Define primitive recursive function and show that the function f(x, y) = x+y
is primitive recursive. 5.

(b) Show that if P, is NP-complete and there is a polynomial time reduction

of P, to P,, then P, is NP-complete. 5
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