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Note: (a) All questions are compulsory.

(b) The candidate is allowed to make Suitable numeric assumptions wherever regtff;‘ed %ﬁ‘

"
Jor solving problems /j %‘% g
Q.No Question oy Marks
Q1 Consider the language L= {ww® | w € {a, b}'} , where whis the reverse of 3 5[2+3]
string w.
(a) Classify this language in the Chomsky Hierarchy and specify why it
belongs to that specific type of Chomsky Hierarchy.
{b} Construct a respective grammar that generates L.
Q2 [ Consider the Context-free grammar (CFG) G below wﬁg st% Symbol S: 3 | 5[2+3]
S-+aSb|X
X-»aX|Xb|a|b “%
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(a) Describe L(G) and give a short, clear der vé’t Eﬁftem (step-by-step) that
shows how the productions build strings n?‘r;,thg lg%age

(b) For the string “aaabb”, show al%gzenvap(fﬁs (or parse trees / leftmost
derivations) needed to decide W ethér the grammar is ambiguous or
unambiguous for that string, and. J:a & Volir éonclusion.

Q3 Construct the Context-Free Grﬂanﬁn {QFG) for the following languages: 3 5[2+3]
(a) The set of all even integét tc; 998
(b L={a"b™ n>=2, m>=

Q4 Consider the given grﬁmmar*(h# ( {S A;B,C D, E} {a, b}, P, §) where P is | 3 5[2+2+1]
: given by
P S — aAa| bBb| ¢
%f A—(Cla
B—-C(C|b
C— CDE|¢
' D - A|B| ab
(LfCOnstruet a CFG G, by eliminating e-productions from G.
(il, éogstruct a CFG G: by eliminating Unit productions from G;.
(‘11 “Construct a CFG Gj by eliminating any useless symbols fiom Go.

- Qf %, «;(a%l;How many steps are required to genérate a string of length‘ ‘n”if 3 5[2+3]

T () The glven grammar is in CNF.
i (i) The given grammar is in GNF.
(b) Convert the following CFG in GNF.
A — Aa|Bb
B—Bcld
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