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[ Write your answers in the question paper itself. Be brief pratise. Answer afjuestions,

1. From the following four NFAs and four regular expressiomgnitify the equivalent pairs. (6)

ap = ab+ (aa+b)(a+b)ala+0b)

as = (ab+ (aa+b)(a+b)ala+0b))*

as = (ab+ (aa+0b)(a+b)*ala+b))*(aa+b)(a+ b)*

ay = (ab+ (aa+b)(a+b)*ala+b))" (e + (aa + b)(a + b))

The NFA N, is equivalent to the regular expression

The NFANs is equivalent to the regular expression

The NFA N3 is equivalent to the regular expression

The NFA N, is equivalent to the regular expression

2. Consider the following four context-free grammars overalghabet{a, b} and with the start symbdl.

S — aaS | Sbb | € S — aaSSb| aSSbb | € S — aSb|bSa|e S —aSb|bSalalb
GrammarG, GrammarG, GrammarGs GrammarG,

For each of the following strings, there is a unique gramnmaorg the above four, which generates the
string. ldentify these respective grammars. (6)

The stringaabbaabb is generated by the grammar

The stringaabbbbbb is generated by the grammar

The stringaabbbaabb is generated by the grammar

The stringaabbaabbb is generated by the grammar
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3. Let Ly and L» be regular languages over the alphabieDefine the language

L3 - {045’7 ’ ary € L17 ﬂ € L2}7

that is, L3 is obtained by inserting strings ik, inside strings inl;. Prove thatls is regular too. (6)
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4. Consider the following language ovEr= {a, b, c}:

L=A{xcy | z,y € {a,b}", #a(x) = #b(y)}.

Using the pumping lemma, prove thatis not regular. (6)
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5. Consider the following DFA.

Use the DFA state-minimization procedure to convert thiAD& an equivalent DFA with the minimum
possible number of states. Also draw the quotient automaton (6)
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