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KRR PETE » ZEITRPED » Write your answers legibly; otherwise youwill get zero score.

1. Let L = {@™b™c* | m = |n — ki,n,m, k& > 0},

(a) (10%) Write a context-free grammar for L.
(b) {10%) Design a pushdown automaton M io accept L. You need
to specify M formally.

2. (15%) Let L = {a™™|n = m? n,m > 0}. Show that L is not context-
free,

3. (15%) Let M = (Q,%,6,40, F) be a deterministic finite automaton.
Consider the language L; = {v | uvw € L(M), for some u,w € IZ*}.
Design a nondeterministic finite automaton M to accept L. You need
to specify M; formally by using the components of M.
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(10%) Prove that a language A is decidable if and only if A <, 0"17.

(10%) Let L = {{M,w)|M is a Turing machine and M accepts w}. Use the diagonaliza-
tion method to prove that L is undecidable.

3. (15%) Prove that if P=NP, then an algorithm exists that takes a formula ¢(zy,...,z,)

as input and finds a satisfying assignment in polynomial time or declares ¢ unsatisfiable,
State and explain your method.

(15%) Let ¢ be a 3CNF-formula. We say ¢ is NAE-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-satisfable}.

A cut in an undirected graph is a separation of the vertices V into two disjoint subsets S
and T. 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}.

[t 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.

o Write your answers legibly; otherwise youwili get zero score.




