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CO 1: Demonstrate the knowledge of mathematical models of computation and describe 
how they relate to formal languages 

Questinn 

CO 2: Derive an appropriate model of computation for a given language and vice versa 
CO 3: Infer the equivalence of languages described using different automata or 
grammars 

Obtain a context free grammar to generate the iollowing language. 
L= (01(1 100)"T i0(10)" |n> l, ne N} 

ia) Show that tlhe following language is not regular. Use pumping lemuna to 
support your answer. = {ain>1,nN; 

(a) Show that the following context free grammar G=(V,T, P, S) having 
productions S’ aB| bA, A ’aS | bAA| a, and B’ bS| aBB| b is 

E} E!iminate the seless symbols from the context free grarmar 
G=(VT, P, S) having productions S’ aAl bB, A ’ ad|a, B ’ bB | d, 

) Obtain an equivalent context free grammar by eliminating the null 
productions of the following context free gramnar G= (Vy,I, P, S) having 
productions S’ asa | bSb| B, ’ aBb| bBa, and B ’ aB |bB| A. 
6 Obtain an equivalent context free grammar in Chomsky Normal torm for 
the following context free grammar G= (.T, P, S) having productions 
S’0AAA| IBI0, A’0AB| 1S | 1, and B’ IBB|0S |0. 

Construct a pushdown automaton that accepts the following language by final 
state. Illustrate the construction by considering even and odd strings. 
L=fa"b" |n>l,ne N} 
Prove or disprove that the string w baabaa belongs to the language 
generated by the following context free grammar G(V.T,P, S) having 
productions S’ AB| BC A’ BA| a, B’ CC|b, C’ AB|a. Use CYK 
algorithm to support your answer. 
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D’ ab| Ea and E’aCld. 
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