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1.[4] If A = {1, 2, 3} and B = {a, b}, list all elements of the following sets:

(a) A×B =

(b) The power set of B, P(B) =

2.[4] For every i ∈ IN, we define a string si as follows.

s0 = ba

s1 = ab

si = si−1 · si−2, for i ≥ 2

For example, s3 = abbaab, which contains three a’s and three b’s. Give a careful proof that,
for all i ≥ 0, the string si contains equal numbers of a’s and b’s.
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3.[4] Let L = {x ∈ {a, b}∗ : x contains at most three a’s}. Draw the transition diagram of a DFA
for L. For each state of your machine, give a precise description of the strings that take the
machine to that state.

4.[3] Is it true that L∗
1∩L∗

2 = (L1∩L2)
∗ for all languages L1 and L2? Prove your answer is correct.
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