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PECS 5304
Fifth Semester Examination — 2012

THEORY OF COMPUTATION
Full Marks —70

Time : 3Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)
(c)
(d)
(
(f)
(9)

(h)
(i)
()
2. (a)

State De Morgan’s three important laws for languages L., L, and L.
Define a - recursive function.

State the PumpingLemma for regular sets and Ogden’s lemma.

Define the different types of grammar according to Chomsky Classification.
Define the PDA with its tuple specifications.

State Church-Turing hypothesis.

Develop the regular expression for representing a block comment statement
used in C programming.

Mention all the characteristic specification fora TM.

What is Earley’s algorithm ? Briefly discuss with an example.

What is NP completeness ? Give an example.

Consider the finite state machine whose transition function § is given in the
table given below in the form of a transition table. Here Q ={q,, q,, 4,, 0,1,
¥ ={0, 1}, F={q,}. Give the entire sequence of states for the input string

11010101. Draw the FSM transition diagram. 5
Input
States 0 7
-7 gy 9, q,
q, 9 Y%
q2 qo qs
9 q 9

P.T.O.
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3. (a)
(b)
4. (a)
(b)
5t5(a)
(b)
6.- (a)
(b)

Construct the NFA for the regular expressions given below : 5
(i) R=a'(a+b)

(i) R=(a+b)’(a+bb)

State the Pumping lemma for regular sets. Prove that the language
L={a"b"|n>1}is not regular. 5
Construct the NFA for the regular-expression (a|b)*abb over ¥ ={a,b}.
Construct the equivalent DFA for the same by minimizing the number of

states. 5
Obtain a CFG to generate a language of all non-palindromes over the
alphabet »={0,1}. 5
Convert the given grammar to CNF 5

S = AOB

A - AA|0S|0

B — 0BB|1S|1

Let G be the Chomsky Normal form grammar 5
S — AX|AY|a

X—> AX|a

Y > BY|a

A—a

B—b

Give the upper diagonal matrix produced by the CYK algorithm when run
with the grammar and the input strings baaa and abaaa

Find a solution for each of the following Post’s Correspondence systems : 5
(i) [a,aa], [bb,b], [a,bb]

(i) [a,ab],[ba,aba], [b,aba], [bba,b]

Design a PDA to accept the language of nested, balanced parentheses. 5
Construct the PDA for the following grammar : 5
S — aSA|a,

A—> bB,

B—b .
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7. (a) Compute the Godel number for the following sequence : 5

(i) 30
(i) 0,0,1
(i) 1,0,1,2
(iv) 0,1,1,2,0

(b) Whatis an Ackerman’s function ? By defining the Ackerman’s function find
out the values of 5
(i AR2)
iy A(2,1)

8. (a) Design a TM that recognizes the language L of all strings over {a,b} with

number of a’s equal to the number of b’s. 5

(b) Write short notes on the following : 5

(i) Complexity class P vs NP
(i) Linear Bounded Automata vs Turing Machine
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