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Instructions
1. The thue allowed is THREE (3) HOURS.

2. Read all the questions in Section A and Section B before you start
answering any question.

3. Answer all questions in Section A. Answer any two questions of Section
B. Maximum mark is 100.

4. Use correct notation and show all your work on the answer script.

DO NOT OPEN THIS PAPER UNTIL YOU ARE INSTRUCTED
TO DO SO BY THE INVIGILATOR



Section A

Answer all two questions in this section.

Question 1 [25]
The following languages are given on symbol set {0,1}. Assume that uw,v,w €
{0,1}*.
i L= {uwv:|ul=2and v} =1}
i Ly = {0w0} U {lwl}
iti Ly = {w: |w| mod 4 =0}

The following set of words is given -
{A,0,1,01,001,0100,00011, 1111101, 6001111, 00000011, 001111011, 010101}

a [6] From the above set, write all words belonging to Ly, all words belonging
to Ly and all words belonging to Lj.

b [6] Write regular expressions representing Ly, Lo and Ls.
¢ [12] Design three deterministic finite aceeptors accepting Ly, Ly and Lg

respectively.

Question 2 [25]

The [ollowing non-deterministic finite accaptor is given:

M = ({q07q17q2}) {O) 1}) o, (Sa {91;‘?2})

where the transitions are gien as:
6(g0.0) = {q0, a1 };
6(g1,1) = {qo, @2 };
6(a2,1) = {q, a2 };

a [6] Draw the transition digraph of the above M.
b [8] Trace computatious of all the words of L, where L = {111,000, and 010}
[

¢ [14] Find the equivalent DFA of M and write the state transition tale of
your DFA.



Section B

Answer any two questions in this section.

Question 3 [25]
a A context free grammar, G = ({5}, {e, b}, 5, {5 = aS]aSbS|A}).

Using G, write leftmost derivations for wy = aaaab and we = abab. Taking
examples of both wy and ws, show that G is ambiguous by drawing two
distinet parse trees for each w; and wy. What is the complexity of G7

b [9 + 6] Asswmning w,m and k > 0. Find Context Free Grammars G and
G5 that generate the following languages.
i L(G)) = {&*"0*c®™ . § = m + n}
i L(Gy) = {a™"c** . m = k}
Write leftmost derivations for w; = aab, wy = bee, wy = aabbee using G,
and wy = bbee, wy, = aabbee, wg = aabe wsing Gy,

Include production number at each step of your derivation.

Question 4 [25]

a [10 + 5] Design a deterministic pushdown automaton (dpda) to recog-
nize the language—

L=A{a"V" :n>0}m>n

Describe the functional steps of your dpda. Write instantaneous descrip-
tions for w; = aabbbb and wo = aaabbbb.

b [6 + 4] Design a non deterministic pushdown automaton (npda) to rec-
ognize the language generated by the grammar —

G =({S,4,B,C}, {a,b,c}, S, P)

where the set of productions P is — {
5~ aA
A = bBleABCla
B - bBJb
C — cCle
}

Write instantaneous descriptions of your npda for w = agabe.



Question 5 [15 + 5 + 5]
Write the design of a Turing Machine (TM) to compute:
Flx) =z div 2.

Assume x to be a non zero positive integer il unary representation. Clearly write
the functional steps of your TM computations. Also write the instantaneous
descriptions using the values of z as 11 and 1111 (in unary representation) for
your Turing Machine.



