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1. (10%) Prove or disprove that every NFA can be converted to an equivalent one that
has 4 single accept state.

2. (10%) Prove or disprove that for each n > 1, B, is regular, where

B,, = {a* | where k is a multiple of 7} .

3. (10%) Prove or disprove that C is regular, where

C = {1*y | y € {0,1}*and y contains at most & 1’s, for k > 1} .

4. (10%) Let D be the language of all palindromes over {0,1} containing an equal
number of §’s and 1’s. Prove or disprove that D is context free.

5. (10%) Let G be a CFG in Chomsky normal form that contains & variables. Prove or
disprove that, if G generates some string with a derivation having at least 2° steps,
L(G} is infinite.
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6. (10%) Language A is mapping reducible to language B, written A <,, B, if there is
a computable function f : &* — £*, where for every w, w € A < f(w) € B.
Is the following statement true? If A <,, B.and B € NP, then A € NP. Prove
your answers. Answers without any explanation will not get any credit.
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7. (10%) Show that the set of < M,w > pairs such that M halts when given input w
is RE but not recursive.

8. (15%) A Zenf-formula is an AND of clauses, where each clause is an OR of at most
two literals. Let 2SAT = {< ¢ > |¢ is a satisfiable 2cnf-formula}. Is 2SAT an
N P-complete problem? Prove your answer.

9. (15%) Prove the following problem is N P-complete: Given graphs G and I, does
G contains a copy of H as a subgraph?




