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1. Which is lexicographically the first binary string b = (M) for which the
encoding of Turing machines presented in the lectures yields L(M) # (?
Does it hold for this b that b € L(M)?

2. Show that the complement of the diagonal language D from Lemma E, D,
is Turing-recognizable.

Hint: Use the Turing machine Mpyp, which duplicates the input string
(e.g., input string abb becomes abbabb), and the universal Turing machine
My from Theorem F.

3. Let ALLpps = {(A) | Aisa DFA and L(A) = X*}. Show that ALLpg, is
decidable.

4. Let Aecre = {(G) | G is a context-free grammar that generates ¢ }. Show
that Aecrc is decidable.

5. Let B be the set of all infinite sequences over { 0,1 }. Show that B is un-
countable, using a proof by diagonalization.

6. LetT = {(i,4,k) | i,j, k € N}. Show that T is countable.



