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PROBLEM 1 (5 points)

Consider the following game with two players:
Repeatedly flip a coin. On heads, player 1 gets a point. On tails, player 2 gets a point. A player

wins (and the game ends) as soon as they are ahead by two points. Draw a DFA that recognizes
the language of strings (with alphabet {H,T}) which represent a possible series of flips in which
player 1 wins.

PROBLEM 2 (5+5 points)

(A) Draw an NFA that recognizes {w ∈ Σ∗ : w contains aba or w contains bab}

(B) Give the 5-tuple representation for the DFA below, and then describe informally the language
it distinguishes.
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PROBLEM 3 (5+5 points)

Consider the following NFA.
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(A) Give the 5-tuple representation for this NFA, and then describe informally the language it
distinguishes.

(B) Convert this NFA to an equivalent DFA. (You may omit states not reachable from the start
state.)

PROBLEM 4 (8 points)

For a language L, let LR = {wR : w ∈ L} (where wR is the reversal of w). Prove that if L is
regular, then so is LR.

PROBLEM 5 (3+3+3 points)

Are the following statements true or false for all languages L1, L2, and L3? Justify your answers
with a proof or counterexample.

(A) (L1 ∩ L2)
∗ = L∗

1 ∩ L∗
2.

(B) (L1 ∪ L2) · L3 = (L1 · L3) ∪ (L2 · L3), where · is concatenation.

(C) {ε} · L1 = ∅ · L1.

PROBLEM 6 (Challenge 1 points)

A DFA M reads its input x once from left to right. What if M can read x again? That is, M reads
x from left to right then goes back to the start and reads x from left to right again. Call this a
two-pass DFA. Does re-reading the input help a DFA overcome its limited memory? Prove that a
two-pass DFA is equivalent to a normal DFA.


