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March 10, 2011
In-class, Closed Book, Time: 1 hr, 10 mins
All the subproblems carry equal weight. There are 5 subproblems in this examination.
I. Design the specified automaton for every one of the following languages.

1. An nfa for the language L1 = {zcy| z,y € {a,b}*, aba is a substring of both z and y, and the
last symbol of z=last symbol of y = b}.

2. An npda for the language Ly = {a*t7b7a*b?| i,4,k,£ > 1, and (k =i or £ = 2i or k = £}.



3. A dlba for the language L3 = {zcyczey| z,y € {a,b}*, |z| = |y|}.

4. A CFG for the language Lo, which is respecified:
Ly = {a"7b/a*v?| 4,5,k > 1, and (k=i or £ = 2i or k = /£}.



I1. Prove that the following language is not an fa language by applying the pumping lemma.
Ls={a'®|i,j > 1, (i>7) or (i <j and j is a multiple of i}.



