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ERERNTHELE  BRAFTFD. Write your answers legibly; otherwise you will get zero score.

1. (25%) This is about solvable and semi-solvable problem.
(A) What is a solvable problem?
(B) What is a semi-solvable problem?

(C) Show that if /is computable and strictly increasing (that is, f(x)<f(y) for any
X<y), then the problem of determining whether a value y is in the range of f,
that is, there exists x such that f(x)=y, is solvable.

(D) Give a semi-solvable algorithm for the following problem: given two Turing
machines M and M>, determine whether there exists x that is accepted by both

M1 and M.

2. (25%) A vertex cover for a graph G=(V, E) is a set CcV such that for every (u,v) €E,
either u or v is in C. The vertex cover problem is that, given (G, k), determine
whether G has a vertex cover C of at most k nodes.

(A) Give a non-deterministic polynomial-time algorithm to solve the vertex cover
problem.

(B) Give a method @ of reducing the 3SAT problem to the vertex cover problem
in polynomial time.

(C) Show the above method @ is correct by showing that for any 3SAT instance
that 1s satisfiable if and only if ®(c) is vertex-coverable.
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1. (10%) Prove or disprove that the class of regular languages is closed
under the operation of complementation.

2. (10%) Prove or disprove that the class of context languages is closed
under the operation of complementation.

3. (10%) Prove or disprove that the union of two non-regular languages
is a non-regular language.

4. (10%) Let Ly = {a™™ | n > 0 }. Prove or disprove L, is context [ree.

5. (10%) Prove or disprove that Ls = { a"b? | n # £ } is regular.




