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L. (20%) The halting problem (HALT) is that given a Turing machine M and a string w, determihe
whether M on input w halts. Show that HALT is undecidable.

II.  (5%) What is the Church-Turing thesis?

1. (25%) This problem is about the NP complexity class.

Give a formal definition for the class NP.

Give a formal definition for an NP-complete problem.

Give a formal definition for an NP-hard problem.
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The traveling salesman problem (TSP) is that, given a directed graph G=(V,E)and a positiﬁre
number k, determine whether there exists a path of visiting every node of G exactly once and of

length less than or equal to k. Show that TSP is NP-complete.
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Let ¥ = {0,1}, w e 27, and w® denote the reverse of w. Please prove or
disprove the following statements:

1. (10%) The class of regular languages is closed under the operation of
complement.

2. (10%) Ly = {w | w + w’} is regular.

3. (10%) The class of context free languages is closed under the operation
of complement,

4. (10%) Ly = {on1n | n > 0} is context free.

5. (10%) Ly is context free,
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