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Problem One: Undecidability Reductions

For each of the following languages, show that the language is undecidable by reducing Ay to it.

i. Prove that ENTERS = { (M, w, q) | ¢ is a state in M and M enters ¢ when run on w } is
undecidable.

ii. Prove that INFINITE = { (M) | /M) is infinite } is undecidable.
iii. Prove that JUSTONE = { (M) | |AM)| =1} is undecidable.

Problem Two: Unrecognizability Reductions
For each of the following problems, show that the problem is unrecognizable by reducing the
indicated problem to it.

i. The language AaiL is defined as Aa = { (M) | AM) = E* }. Auwu is unrecognizable
(you'll see a proof of this later on). Using this fact, prove that the language SUBSET v
defined as SUBSETw = { (M, M>) | M, and M, are TMs, and AM,) € AM>) } is
unrecognizable by reducing Aair to SUBSETru.

ii. Prove that Ery = { (M) | #AM) =@ } is unrecognizable by reducing Ay to Ery.



