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Exercise 3.1 (Regular languages, Pumping lemma)

Are the following languages regular? Prove it.
(a) L:={a'a |i,j > 0}.
(b) L:= {b*a"b™a® | m,n > 0}.

(¢) L:={a* | k>0}.

Exercise 3.2 (Pumping Lemma)

Find the minimum pumping length of the languages L(R) where
(a) R =Ry :=0%101".
(b) R =Rz :=10*1.
(¢) R=Ri1URs.

Exercise 3.3 (Context-free languages)

(a) Provide a context-free grammar G = (V, X, R, S) that generates the language of palindromes
over an alphabet =.

(b) Prove that L(G) = Lpq,.
(c) Consider the context-free grammar ({X,Y},{0,1}, R, X) where R is defined as follows

X —ell,
X >1X1]Y,
Y —¢€]|0,
Y —+0YO0.

Which language does this context-free grammar generate?



