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[32] 5. 4 points per part. Briefly justify your answers; you will not get credit for just
writing “yes” or “no” (or any short answer without justification).

(a) Show that if Cy,Cy, ... are countable sets, then Cy UCy U - -+ is countable.
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(b) What does Savitch’s theorem a,ssgrt and whv does this show that NPSPACE 7y 2.
(non-deterministic polynomial space) is equal to PSPACE (polynomial space)? J )
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(¢c) Let A be any problem that is complete for PSPACE under polynomial time
reductions. Is PSPACE contained in PA?

\' é""p‘h\'—\,\‘{,m 3 A s PSFA((- 'C,OW'P\‘CJQ(_, mee.ny
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(d) Let LNp easy consist of all descriptions of a triple, (M,4,t) where M is a non- g « LE f A‘
deterministic Turing machine that accepts input ¢, running in time ¢ where ¢ is
expressed in unary. Show that any language in N P can be reduced to LNp easy
by a polynomial time reduction.
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Continued on page 7
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Marks

[10] 1. Give a formal description of a Turing machine—and explain how your machine
works—that recognizes the language

L = {0™10™ | n is a non-negative integer}.
You should explicitly write your choice of @, %, T, §, g0, gaccept) Greject- YOU may use

two tapes if you like. You may either write out the values of 4, or depict these values
in a state diagram.

L= {o"1 0"}

Continued on page 3
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