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THEORY OF COMPUTATION
-2003 Course

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer 3 questions from Section 1 and 3 questions from
Section 2.
2) Answers to the two Sections should be written in separate
books.
3) Black figures 1o the right indicate full marks.

SECTION -1

. A) Consider the following Mealy machine. Construct a Moore machine equivalent
to it.

B) Design a FSM that reads strings made up of letters in the word ‘CHARIOT’
and recognize those strings that contain ‘CAT’ as a substring. 6
C) Define (with examples): 6
1) Alphabet.
ii) Symbol.
iii) NFA.
OR

2. A) Design Mealy machine for incrementing the value of any binary number by
one. The output should also be a binary number with value one more than the
number given. 4

P.T.O.
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B) Design an FSM for a Divisibility by 5 tester for ternary input.
C) Define DFA.
3. A) Write R.E. for the following 3 ={0,1}
i) Atmost 1 pair of consequetive ‘0° and
| pair of consequetive ‘I’
il) ‘I’ is never tripled.
iii) Even number of ‘0’.

iv) Without any double letter.

B) State, prove and give applications of pumping Lemma.
OR

4. A)Prove the followings sets are non-regular using pumping Lemma

) L:{Oiz/i is an integer, izl}

i) L={a' b /> 0}
B) Show that:
(a* b*)* =(a + b)*

5. A) Design a (FG, that is unambiguous, for arithmetic expressions that consists of
the following operators:

+ = x, %, A, ().
B) Convert the following right linear grammar to Left Linear Grammar
S — OA/IB
A — OC/tA/O
B — IB/1A/I

C —» O/0A
OR
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6. A) Write pseudo — C code to convert regular Grammar to Finite Automata. 12

B) Write CFGs for the following languages
i) ¥ ={a, b} Number of a’s = Number of b’s
i) X ={a,b} Number of a’s is a multiple of 3.
SECTION - II

7. A)Construct a PDA equivalent to the following CFG

S — OAB

A — 1A/l

B — OB/1A/O.

Is your PDA a DPDA or NPDA ?

B)Let L="{a"b"/n<m}.

Construct
i) CFG accepting L.
ii) PDA accepting L by empty store.
iii) PDA accepting L by final state.
OR

10

8. A) Construct a CFG which accepts N(A), where
A=(ayql (8 b), {2z, 2}, 8, 4y 25 0)

8 =25(qy, b, 2,) ={(qy, 22,)}
6((]0, A Zy)= {(qo’ SH
3(qq, b, 2) ={qy, 72)}
8(qy, a,z)=(q,, 2)} i 10
3(q, b, 2) ={(q;, A}
8(qy, a, 24) = {(dy- Z))

B) Show that CFL’s are closed under union, concatenation and Kleen’s closure. 8
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10.

A) Write a Turing machine to delete a symbol from a string ¥, ={a, b}. 8

B) Write a note on Halting problem and describe its implications. 8
OR

A) Write a Turing machine to copy a string Y, ={a, b}. 8

B) Write notes on: 8

i) Multitape TM.
i1) Universal TM.

. A) In a tabular format, show-the various Grammar’s under Chomsky’s hierarchy,

their names, definitions and the machines that accept the language

corresponding to those Grammars. 10
B) Write a note on ‘Growth rate of functions.’ 6
OR

. A) Justify the following, whether it is True or False

i) NFA = DFA [Finite Automata)
it) NPDA = DPDA [Push Down Automata]

1ii) NPM = DPM [Post Machine]
B) State applications and limitations of Turing machine. 7
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