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12. a)
b)

Differentiate between NFA and DFA.

Define regular expression. Give a regular expression for the language
L= {a"b™ | n>=1, m>=0}.

Give a Context free grammar for the language {0"1"| n>=1}.
State pumping lemma for regular languages.
What is an instantaneous description of PDA?
Define Greibach normal form. Give an example.
Define non-deterministic TM.
What is a multi-stack machine?
Distinguish between recursive and recursively enumerable languages.
What is an undecidable problem? Give an example.
Part-B (5 X 8 =40 Marks)

Design a DFA for the following languages.

1) L= {w | w is a binary string and it’s decimal equivalent is divisible
by5}y

i) L= {(01)'1% | i, j>=1}

Explain Arden’s theorem. Obtain a regular expression for the following

finite automaton.
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Show that L= {ww | w €{a, b}*} is not regular.

Discuss about the closure properties of regular languages.
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13. a) | Simplify the following grammar 5 4 3
S-> ABC | BaB
A-> aA | BaC | aaa
B>bBbla|D
C> CA|AC

D> ¢

b) | What is CNF? Convert the following grammar to CNF 3 2 3
S-> aAbB -

A->aA|a
B> bB|b

14. a) | Design a TM to accept the language L= {wew | w € (a+b)*}. 5 3 -

b) | Show the sequence of moves made by the above TM for L= {wew |[w € | 3 3 B
(atb)*} for the string “aabcaab”.

15. a) | What is diagonalization language (L4). Show that Lg4 is not recursively | 3 2 5
enumerable.

b) | Define PCP and MPCP. Given the MPCP instance shown below, | 5 3 5
construct PCP instance.
List A= (10,011, 101)

List B= (101, 11, 011)

16. a) | Convert the following NFA to DFA. 5 3 1
0 1
> q | {991} | {90 @}
Q| {9} i

Q| {9) Q)

QB U 194}

*qa | 194} Q)
b) | Briefly describe the decision properties of regular languages. 3 2 2

17. Answer any two of the following:

a) | Design a PDA for the language L={a"b" | n>=1}. Show the sequence of | 4 3 3
moves made the PDA for the string aaabbb.

b) | Briefly describe the programming techniques for TM’s 4 2 4
c) | State and prove the properties of recursive and recursively enumerable | 4 7 5
languages.
M : Marks; L: Bloom’s Taxonomy Level; CO; Course Outcome; PO: Programme Outcome
i) | Blooms Taxonomy Level — 1 20%
ii) . Blooms Taxonomy Level — 2 37.50%
iii) | Blooms Taxonomy Level — 3 & 4 42.50%
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