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Instructions:
e The exam is closed—book.
e No crib sheet is permitted.
o No calculator is permitted.
e Answer each question within the space provided.

e You may use the last blank sheet if necessary.




1. (30%) Consider the nondeterministic automaton G (Fig. 1).

(i) Find a deterministic automaton Gget such that L, (Gget) = L (G) and L(Gget) =
L(G).

5"*?(u) With 7 denoting the transition function of G, find 7(1, aya). Explain.
(iii) Determine if aya € L,(G). Explain. )
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2. (30%) Consider the alphabet £ = {a, 3,7} and a language L C £*, with
L = {s | s contains at least one B and ends in + }.

(a) Find a regular expression for L.
(b) Construct a complete deterministic finite-state automaton to mark L.
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3. (40%) Consider the two automata G, and G, in Fig. 2.

(i) Find sync(G,, Gj).

(ii) Find a complete automaton to mark P;!(L,,(G;)) where P[! is the inverse pro-
jection from X, = {a, 8,7} onto Pwr(Z; U {},d}).




