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CO1: Compare and analyse different computational models

CO2: Apply rigorously formal mathematical methods to prove properties of languages,
grammars and automata.

CO03: Identify limitations of some computational models and possible methods of
proving them.

Q.No

Question M

a. Construct the equivalent Finite Automaton (FA) for the following grammar by clearly
specifying the set of states, input alphabets, start state, final states, and transition function.
Finally, draw the state-transition diagram for the constructed automaton.

S>0P|1P 5
P-> OP|1P[+Q-Q
Q~> 0QI1Q[01

b. Prove that the language L={a" b a b"*! } is not regular. 5

a. Consider the following context-free grammar (Given in CNF).
S> AB|BB

A> CC|ABja

B>8BB|[CA|b.-

C-> BA [AA | b .

Using the CYK algorithm, determine whether the following strings belong to the language
generated by the grammar G. Show all the steps.

) aabb

i) ababa

b) Prove that the following grammar is ambiguous by constructing at least two parse

trees for the input string abaabab. 3

S—RS|&, R — Ra|aRb | ab
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a. Convert the following Context Free grammar (CNF) to Chomsky Normal Form (CNF).
The grammar G = < {§, A, B}, {a,b}, S, P> with S as the start symbol.

P:{ S—AB
A—adA ¢
B —bBB | &}

b. Consider the following grammar G. Eliminate the useless productions and null
productions from the given grammar.

G={S. A, B, C. D}, {ac.d}, S, P>
P:

S>alaA|B]|C

A>aB | ¢

B—>Aa

C—>cCD

D—->ddd

a. Let Ly = {a@"b™c™ | n,m > 1}, L, = a*b*c*, Find L1nL2 and prove it is context
free.

b. Find a context-free grammar for £ = {a, b} for the language L = {a"ww®b" : w €
X* n>1}.

Const_ruct a PDA for the following language.
L=a'bick | i, j, k >0 and j= i+k

Show the moves of the PDA for the string aabbbbec using instantaneous description

10
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