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Question 1 (25 points)

Find a grammar G such that L(G) = {0'192¥3! | i, j ki€ Nand i+ j+k=1}.

Question 2 (75 points)
Given a string w € {0, 1}*, we write diff (w) (“difference”) for
the number of 1’s in w — the number of 0’s in w.

Then:
o diff(c) =0 —0=0;
o diff(1)=1-0=1;
o diff(0)=0—1=—1;
e for all z,y € {0,1}*, diff (zy) = diff (z) + diff (y).

For example, diff(10010) =2 —3 = —1.
Let
X ={w e {0,1}" | diff (w) = 3n for some n € Z}.

That is, X consists of all elements of {0,1}* whose diff’s are divisible by 3.
(a) Find a DFA M such that L(M) = X. [25 points]

(b) Prove that your answer to Part (a) is correct. [50 points]



