B.E. / B.Tech. Computer Science & Engineering (Model Curriculum) Semester-V
TEE103CS/FORMALL1 - Formal Language and Automata Theory

P. Pages: 2 GUG/S/25/13813
Time : Three Hours IIlII\Ijlllz\II\I!IIII!\I\ |l|| Max. Marks : 80
Notes : All questions are compulsory.

1
2. All questions carry equal marks.

3. Due credit will be given to neatness and adequate dimensions.

4.  Assume suitable data wherever necessary.

5. Diagrams and Chemical equation should be given wherever necessary.

1. a) Whatis finite automata? Construct DFA for the language over £ ={a,b} for the set of all 8
strings which ends with ‘bba’.
b)  Convert the following FA to DFA. 8
O oS C N %
(A——(®)— >
OR
2. a) Discuss Chomsky Hierarchy in detail. 8
b)  Find the regular expression for the following DFA. 8

oy

a b
3. a) Convert the following grammar to the Chomsky Normal form 8
S— ASA|aB
A—>B]|S
Boble
b)  Define and design PDA (Push Down Automata) for, 8

Lz{am b™ c" |n, mzl}

OR
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b)

b)

10. a)

b)

Reduce the following grammar.
S—aA|aBB

A—aaA|e

B — bB|bbC

C—->B

Convert the following grammar in GNF.
S—SS

S— 08101

What is ambiguous grammar construct leftmost and rightmost derivation for the string
"ibtibtae". Draw parse tree, also check ambiguity in grammar.

S—ictsjictses
C—b
S—>a

Describe Linear bounded Automata (LBA) in detail with suitable example.

Construct PDA for the language L = {W —WR | We{a, b}*} ,

R : Reverse string
OR

Construct DPDA that accepts the language of a string with the same number of zero’s and

one’s over £ ={0,1}.

Let M be an Linear bounded automata. Show that there exists a TM M1, accepting the
same language as M, which always halts.
Check whether its input is accepted or not.

Explain Halting problem in Turing machine.

Design a Turing machine to find 2’s complement of any given binary number.
OR
Design a Turing machine, which perform multiplication of two integers of any length.

Design Turing machine for language L = {a” b"c" /n >:1} .

What is post correspondence problem [PCP]? Decide whether the following (A,B) pair
have a solution or not? If yes give the solution

A={b, bab3, ba}

B= {b3, ba, a}
Define Ackermann’s function compute A(2, 3)

OR
Define universal Turing machine and explain its significance.

Explain the following.
i)  Church’s Hypothesis i) Rice Theorem
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