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FACULTY OF INFORMATICS
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THEORY OF AUTOMATA
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Answer all questions of Part — A. Answer five questions from Part — B,

PART ~ A [25 Marks]
Distinguish between DFA and NFA. (3)
Deﬁne Regular Expression andi give one example. (2)
Define parse tree and give one example. (3)
Define Ambiguity Grammar. (2)
Define PDA. (2)
State pumping lemma for CFL’s. (3)
Write any three programming techniques for Turing Machines. (3)
Define Restricted Turing Machine. (2)
What is meant by undecidability ? (2)
What is NP-complete problem ? | (3)

PART-B (5 x 10 = 50 Marks)
(a) Convert the following NFA to a DFA. (5)

0 1

=p | {p.a} {p}
q; {n {r}

ri {s} o
*s | {s} {s}

(b)  Convert the following regular expression to NFA with E-transitions. (5)

(0+1)1*
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12. Minimize the following DFA and draw the transition diagram. {10)
0 1
A B _A
B A Cc
C D B
*[) D A
E D F
F G E
G F G
H G D
13. (a) Find a Greibach normal form (GNF) grammar equivalent to the
following CFG. (6)
S — AA/Q
A — 88/1
(b) Write the closure properties of CFL’s. (4)

14.

15.

16.

17,

Construct a turing machine that computes the proper subtraction function

definedbym-= n=m-nifmz=n

= fmen

and also draw the transition diagram. (10)

(a)

(b)

(@)
(b)

()
(b)
()

What is post correspondence problem ? And test whether the
following PCP instance has a solution or not.
A = (01, 001, 10)

B = (011, 10, 00) (6)
Write the properties of Recursive and Recursively enumerable
languages. (4)

Construct a PDA to accept

{a"bMa"| m,n > 1} with null store. : (6)
Show that the following grammar is ambiguous.

S—aS|aSbS|e.

Take the string as abb. (4)
Write short notes on :

intractable problems. (4)

Useless symbols. (3)

Closure properties of Regular languages. (3)
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