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Please note:

(1) You must justify all answers; no credit is given for a correct answer without
justification.

(2) Proofs should be written out formally.

(3) Homework that is difficult to read may not be graded.

(4) You may work together on homework, but you must write up your own
solutions individually. You must acknowledge with whom you worked.
You must also acknowledge any sources you have used beyond the textbook
and two articles on the class website.

In these exercises, “the handout” refers to the article “Self-referencing, Uncount-
ability, and Uncomputability” on the 421/501 homepage.

(1) Let
L ={(M)| M is a T.m. that halts on input €}
(where € is the empty string). Show that L is (Turing) undecidable but
(Turing) recognizable. What can you say about the complement of L?

(2) Let
L ={(M)| M is T.m. that uses all of its states}
(i.e., for each state, g, of M, there is some input to M on which M reaches
q). Show that L is (Turing) undecidable but (Turing) recognizable. What
can you say about the complement of L?
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