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PART A
Answer all questions, each carries 3 marks. Marks
1 Define nondeterministic finite automata(NFA). Draw the NFA for the language 3
L={a" b"™ | n, m>=]}
2 Convert the following NFA to DFA. 3
B ,.,..., AR
D ©
—» i/ | q2 a3
3 Write regular expression for the language L={1" 0™ |n>=1, m>=0} 3
4 Differentiate Moore machine from Mealy machine. Write the tuple 3
representation for both machines.
PART B
Answer any two full questions, each carries 9 marks.
5 a)  Write the notation for the language defined by a DFA. Write a string belong to 3
the language 1> if L={0,1}
b) Construct NFA without € — transitions from the following NFA. M=({qo, q1, 6
@}, {a, b, c}, 5, qo, {q2}) and 8(qo, @) = {qo}, 8(qo, b) = {1}, 8(qo, ) = {92}
5(q1, €) = {qo}, 6(q1, a) = {qu}, 6(q1, b) = {q2},
8(q2, €) = {q1}, 8(q2, @) = {q2}, 6(q2, ¢) = {qo}-
6 a) State Myhill-Nerode Theorem. 3
b) Minimize the following DFA. ] o 6
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Construct regular expression corresponding to the following state diagram: 4.5

Design an e-NFA for the regular expression (0+1)*01 4.5
PART C

Answer all questions, each carries 3 marks.

Write the conditions for a pushdown automaton to be considered as 3
deterministic.
Which are the methods to accept a string in a PDA? Whether both type of 3
PDAs can define the same language. Justify your answer.
Convert the following grammar to Chomsky Normal Form. 3
S-> 0S0[1S1]| €
Whether the following grammar is ambiguous? 3
E-> E+E| E*E|l
[-> O}1]alb

PART D

Answer any two full questions, each carries 9 marks.

Veriféy that the following languages 1s not regular:

t OF ENGIN
a n->
{a’ ™ | n>0 } 4

LIBRAFY

A
\

Which of the following operations are closed unde ar sets. Justify your ,.&

answer. s ~ s S
1) Complementation 1i) Set difference 111) string révRess Je

Give a CFG for the language N(M) where M = ({p,q.r}, {0, 1}, {Z, Xo}, 4.5

3, qo, Z, r) and & is given by &(p, ¢ , Xo) = {(q, ZXo)}, 0(q, €, Xo) = {(r, €)}, 0(q

, 1, Z) ={(q, £Z2)}, o(q, 0, Z) = {(q, €)}.

Find the Greibach normal form grammar equivalent to the following CFG: 4.5

S— AB

A — BS 1

B — SA|0
Design a PDA to accept the language (01" n>1}. 4.5
Find a CFG without e-productions equivalent to the grammar defined by 4.5
S — ABaC, A—BC, B—ob/ ¢, C—D/ e, D—d

PART E

Answer any four full questions, each carries 10 marks.

State Pumping lemma for CFLs. Write the applications of pumping lemma for 4
CFL s. -
Check whether L={a'b'c' |i> 0} belong to CFL or not. 6

Discuss about Multitape Turing Machines. Explain informally how they can 5
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simulate the moves of a Turing Machine

Write a note on Universal Turing machines.

How to identify deterministic Turing machine from nondeterministic TM

Write notes on the following:

1) decidable and undecidable problems

11) Halting Problem of Turing machine.

Write the properties of recursive languages and recursively enumerable
languages. -

Write the Chomsky hierarchy of languages. Prepare a table indicating the
automata and grammars for the languages in the Chomsky Hierarchy.

Define Turing machine [Write the tuple representation for TM].

Design a Turing machine to identify the strings belong to the language L={0"1"
| n>0}. -

Design the Turing machine to recognize the language: {0"1"0" | n >=1}.
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