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Define the following languages

o A= {(M,w)|M is a Turing machine and M accepts w},

® B = {{M)|M is a Turing machine and L(M) = 0},

o C = {wleither w = 0z for some z € A, or w = 1y for some y € A}.
1. (15%) Answer the following questions.

(a) Is A decidable? Prove your answer.
(b} Is B Turing-recognizable? Prove your answer.
(¢) Is A mapping reducible to B? Prove your answer.

2. (20%) Prove that neither C or C is Turing-recognizable.

3. (15%) Let ¢ be & 3CNF-formula, We say ¢ is NAF-satisfiable if there is a truth assignment
such that ¢ is satisfied and in each clause of ¢ not all literals are set to be true. Define
NAE-SAT={¢|¢ is NAE-satisfiable}.

A cul in an undirected graph is a separation of the vertices V into two disjoint subsets S
and 7. The size of a cut is the number of edges that have one endpoint in S and the other
in T. Let MAX-CUT= {{G, k}|G has a cut of size k or more}.

It is already known that NAE-SAT is NP-complete. Show how to reduce from NAE-SAT
to MAX-CUT and prove that MAX-CUT is NP-complete,
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1. (10%) Show that if L is a regular language, so is LR, where LR={wR
wel}.

2. (10%) Show that the language L={anbm : In-m|<3} is not regular.

3. (15%) Give a pushdown automata (PDA) for L={we{ab}*:
na(w)=nb(w), w contains ‘aab’ as a string}, where na(w) is the
number of ‘a’ in string w..

4. (15%) Show that L={a"bmck : n<m and |m-k|>2} is not

context-free.
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