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1. (15%) An integer function f:D->N has a finite domain if the size of the
domain D is a finite subset of N. Let A be the set of integer functions that
have finite domains. Show that the set A is countable.

2. (15%) Show that the following problem is unsolvable: given a C program p,
determine whether there is an input-output pair (x, w) of strings such that

plx)=w?

3. (20%) Consider the clique problem: given an undirected graph G=(V, E)
and a positive integer k, determine whether G contains a complete subgraph
of k or more nodes.

(a) Show that the clique problem is in NP.

(b) Show that we can reduce the SAT problem to the clique problem in
polynomial time. The SAT problem is, for given (¥, F), to determine
whether the conjunctive normal form Boolean formula F is
satisfiable, where V is the set of Boolean variables used in F.
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1. (10%) Let ¥ = {0,1} and A be any language over &. Prove or disprove
that A= A% if and only if AA C A.

2. {10%) Let & = {0,1}. Prove or disprove that L = { w | w contains
an equal number of occurrences of the substrings 0 and 1 } is regular.

3. {(10%) Let ¥ = {0,1}. Prove or disprove that L = { w | w contains
an equal number of occurrences of the substrings 01 and 10 } is regular.

4. (10%) Let ¥ = {0,1}. Prove or disprove that [ = { zyz | z,z €
¥* and y € ¥*1E*, where |z| = |2| = |y| } is context-free.

5. (10%) Let ¥ = {0,1}. Prove or disprove that L = { zyz | 2,z €
¥* and y € B*15*15%, where |z| = [2| > |y| } is context-free.
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