Exercises (Context-Free Languages)

C1: Construction of Context-Free Grammars

Task: Give context-free grammars that generate the following languages.
(a) Ly := {a*b'c**! | k1 € N}

(b) Ly := {a*¥Fdd" | k,l € N}

(d) Ly :={w € {a,b}* | |w| odd, @ in middle position} (= {uav € {a,b}" | |u| = |v|})
(e) Ly = {a*t'e™ | k,l,m e Nk =1lor k=m} /]
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C27 Frony’'Regular 6 \Context-Free Languages

Jask: /Show that every regwlar expressién cah dipectly be/ trapstated/ingd” an/equitalgnt
contgxt-free gyarnmar.
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C5: The Emptiness Problem for Context-Free Languages

Task: Using the marking algorithm, check whether the following grammars generate

empty languages or not: O Sk CO([/‘)M/_ ()u_
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C8: From Context-Free Grammars to Pushdown Automata
Task: Construct a PDA that accepts the language generated by the grammar

S —aSa | bSh|e

(which is L = {ww® | w € {a,b}*}, i.e., palindromes of even length).
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