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: Module-2
3 a. Define regular expression. Obtain a rIfiliilE-pression for the following :

i) 1:{anb'ln>4,m<3}
ii) L = {w :n"(w) mod 3 = 0 where we (a, b)-}
iii) L: {w : shings ends with ab or ba where we {a, b}.}
iv) L= {a2nb2'ln>0,m>0}
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Fifth Semester B.E. Degree Examination, June/July 2023

Automata Theory and, Gomputability

Time: 3 hrs. Max. Marks: 100

Note: lnsryer ony FIVE full questions, choosing ONE full question from,each module.

Module-l
a. Define the following terms with example

i) Alphabet ii) Power of an alphapetr iii) Language (06 Marks)

b. With a neat diagranq explain6hi8firchy of language clasSb$ in automata theory. (04 Marks)

c. Define deterministic finite state machine. Design DFSM
i) To accept strings having odd number of a's and odd number of b's
it) To accept strings having number of a's divisible by 5 and number of b's divisible by 3.

(t0 Marks)

OR
2 a. Convert the folibwing NDFSM [Refer fG qZfalt to its equivalent DFSM.

Define distingtdidble and indistinguisf,uUii-Jtut., minimizi the following DFSM shown in

a b

B E

C F

D H

E H

F I
G B
H B
I C
A E

(10 Marks)



4a.

b.

o.R ... irj...

Using Kleen's theorem, prove that only language that can be defined with a regular

expression can be accepted by source FSM. (10 Marks)

State and prove pumping lemma for regular language and show that the language

I = laibi I i > j) is not regular. (10 Marks)

': ,:'q;. 
: Mgdule-3

5 a. Define context free grammar. pbsign CFG for the following language.

i) 1= {0i 1i;i#j,i>0, j>0} ii)L= {a"b'ln),0,rn>n}
b. Define Ambiguity consider the grammar

E --+ E + E I E-E I r* E I E/E I a/b

Find Leftmost and Rightmost derivation and parse tree for the string a * b * a + b, show that

the grammar isambiguous. (10 Marks)

OR
a. Define Chomsky normal form and Greibach normal

CNF
S-+OAllB
A+OAAllSll
B-+lBBl0Sl0

[orm. Convert the following grammar to

(10 Marks)

= {wcwR l''ie {a, b}. where wR is

Write sequence of moves made by
(10 Marks)

7 a. Define Turing machine.
Module-4

Explain with neat diagram the working of a Turing machine model.
(06 Marks)

{anbocn I n > l}. Draw the transition
for the string aabbcc. (14 Marks)

OR
8 a. Explain various technique used for constru'Ction of turing machine.

b. ',:Eiplain the followi4E;
'r'r'' i) Multitape Toring machine ii), Non-deterministic Turing machine

iii) Linear bounded automata

'' Module:S
9 a. Explain halting problem in Turing machine prove that

HALTrr,4: {(M, W) | The Turing machine M halts on input w} is undecidable. (10 Marks)

b. Define decidable language piove that DFA is decidable language (Aora is decidable)
(10 Marks)

OR
10 a. Explain quantum computers

b. Explain Church-Turing Thesis
c. Explain post conespondence problem.

b. Consider the DFSM shown below
States

-) 9r

Qz*qr
obtain the regular expressionRl,0), Rl])and

possible.

18CSs4

simplrfy the regular expression as much as

(10 Marks)

(10 Marks)

(05 Marks)

(15 Marks)

(06 Marks)
(07 Marks)
(07 Marks)

b. Define a PDA. Obtain'P-DA to accept the language L
reverse of w by a final state. Draw transition diagram.
PDA to accept the string aabcbaa.

b. Design turning machine to accept the languag" L_-,

diagram and shown the moves made by turing machine
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