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1. Let L ⊆ Σ∗ be the language

L = {w ∈ {a, b}∗ | |w|a 6= 2|w|b}.

Describe a Turing machine that decides L.

2. Show that the language

L = {〈A,B〉 | A and B are DFAs and L(A) ∩ L(B) 6= ∅}

is decidable.

3. (a) Show that the class of decidable languages is closed under complementation.

(b) Show that the class of recognizable languages is closed under intersection.

(c) Show that the class of recognizable languages is closed under concatenation.

4. A Turing machine with doubly infinite tape is like the Turing machine we have defined,
but its tape is infinite to the left as well as to the right. The tape is initially filled
with blanks except for the position that contains the input. Computation is defined as
usual except that the head never encounters an end to the tape as it moves leftward.

Show that this type of Turing machine recognizes the class of Turing-recognizable
languages.

5. Let Σ be a finite alphabet. We denote by FIN(Σ) the set of finite languages over Σ.
That is,

FIN(Σ) = {L ⊆ Σ∗ | L is finite}.

Show that FIN(Σ) is countable.


