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Instructions

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

2. Answer all questions in Section A. Answer any two questions of Section
B. Maxtuwum mark is 100, .

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




Section A
Question 1 [25]

a [4] Name the cssential featares of an automaton,
b (5] Show that [ = {a.wd tw € {a,b}*} is regular.

¢ [4] Find grammars for £ = {a, b} that generate the sets of all strings with
no more than three b's,

d [6 + 6] The following languages are given on ¥ = {0,1}. Asswne w ¢
0,1+

I L1={w,|w}=2mm=1,23,.. 2}
T L2 = {w, such that 01 is always a substring of 1w}
IIL £3 = {w, such that fw] mod 3 = 0}

The following set of words is given —

{A,0,1,01,001,0100, 00101, 1111, 1111101, 100000,0011110,010101}

1 From the above set, write all words belonging to L1, all words belonging
to L2 and all words belonging to L3.

ii Write the regular expressions representing L1, L2 and L3.

Question 2 [6 + 6 + 14]
The following non deterministic ﬁmte acceptor (nfa) is gwen M = ({4, q1, 92}, {0, 1}, g0, 5, {0, 21

where the trausitions are Eiven as:

6(([0) = G 6(([9) - {(101 9’1};
8(1,0) = ¢2;8(q1, 1) = {@ };
32, 0) = q1;0(¢2, 1) = {g0 };

a Draw the transition digraph of the nfa.
b Compute 6* (go, w) where w = 0171, 1000 and 0101

¢ Convert the above nfa into an equivalent dfa and write its state transition
table.



Section B

Question 3 [25]
a [10]A context free grammar, G = ({S}, {a, b}, S, {S — aS1aShS|A}).

Using G, write leftmost derivations for wy = aceab and wy = abab. Taking
examples of both w; and wy, show that G is ambiguous by drawing two
distinct parse trees for each 1wy and wy. What is the complexity of G

[9 + 6] Assuming n,m and & > 0. Find Context Free Grammars (5 and
G2 that generate the following languages.

1 L(G1) = {a* W™ i =m +n)

i L{Gy) = {a™h™ e cm = k)
Write leftmost dervivations for w, = aeb,wy = bee,wy = aebbee using G
and iy = bbee, ws = aabbee, wg = eabe vsing Gy,

Include production munber at cacl step of your derivation.

Question 4 [25]

a [10 + 5] Design a detenministic pushdown automaton’ (dpda) to recog-
nize Lhe language— .
L={wed™™ n>m}

Drescribe the functional steps of your dpda. Write instantaneous descrip-
tions for wy = gaabl and wy = aaabbb.

[6 - 4] Design a non deterministic pushdown automaton (npda) to rec-
ognize the lauguage generated by the grammar in Griebach Normal Form

G = ({5 A, B}, {a,b}, 5, P)

where the set of productions P is —

S — eABBjoAA
A~y aBBa

B — bBBA

}

Write instantaneous descriptions of your npda for w = aaab.

Question 5 [15 + 5 + 5]

Write the functional steps of the design of a 'lwing Machine to compute:

F(z) = % div 3

3




Assue z to be a non zero pusitive nteger i unary representation. Also write
the design and Instantancous deseriptions using the values of 7 as 131 and 11111
(in unary representation) for your Turing Machine.




