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Question 1: True/False Questions. You do not need to justify your answer. You may assume
that the alphabet is {a, b}.

1: If Ly and Lo are regular then L; \ Ly must be regular. (Lq \ L2 is the set of strings that
are in Ly but not in Ly.)

2: The language { ab®a : n >0 } is regular.

3: If L1 and Ly are context-free then L1 N Ly must be context-free.

4:  The language { w : |w| is odd and w’s middle symbol is a } is context-free.

5: If L1 and Lo are decidable languages then L U Lo must be decidable.
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Question 2: Consider the grammar G = (V, X, R, E) where V = {E,T,F} and ¥ = {1,2,3,+, x, (,) }.
The rules are

E— E+T|T
T— TxXF|F
F— (E)[1]2]3

Draw a parse tree for the string 3 x (1 + 2).
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Question 3:

(a): State the Pumping Lemma for regular languages.

(b): Use the Pumping Lemma to prove that the language L = { a® :n>0 } is not regular.
Here, a®" means a string of 2" a’s. (Hint: Very few integers are powers of two.)
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