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Q. No Question Marks| Course | Bloom’s
Outcome |Taxonomy
(o) | (BL)
1. | a) For languages A and B, let the perfect shuffle of A and B be
the language {w |w = aibi---akbx, where ai--'ax €A and
3 CO3 BL3
bi-*bk €B, each ai,bi €X}. Show that the class of regular
languages is closed under perfect shuffle.
b) Prove using pumping lemma, the following language is not 5 CO3 BL2
regular L={w €{0,1}*| w contains more 0’s than 1’s}
2. | (a) Design a CFG for the language L={wwRzzR | w,z € {0,1}",
011 is a substring of w and |z| is odd, w® is the reverse of w, 5
z® is the reverse of z}. Explain the use of each production in Co3 BL2
the constructed grammar?
(b) Convert the given Context free grammar G into an
equivalent context free grammar G in Chomsky normal form
(CNF)
S — aXbX 5 G BL2
X—=>aY|bX|A
Y->X|c
3. | (a) Show that the language L = {B#BR#B | where = {a,c,#} | 5 CO3 BL3
and Be{a,c}*} is not context free (BRis the reverse of B).
(b) Write the above language L (in Question 3(a)) as the 5 CO3 BL3
intersection of two context-free languages (over X).
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4. | Consider the following context free grammar (where A is the
start symbol)
CO3 BL3
A—->BA|AC |a
B—>CB|BA|b
C—>AC|CB|a
Apply CYK algorithm for the input string abbaa. Find the
nonterminal set where X i1s marked in the table. Without steps
full marks will not be awarded.
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5. | Give a push down automata (PDA) that recognizes the
language L of all strings we {0,1}* such that the first and last
symbol of w are the same, and moreover, if the length of w is CO4 BL4
odd, then the middle symbol of w is different from the first and
the last. For example, strings 00, 11, 010, 010100010010,
0101010 are in L, but A, 0, 1, 000, 111, 110, 00001, 1001001
are not. Show the configurations made by the constructed PDA
for the input strings (a) 0101010 (b) 111
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