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1. Exercise 7.2.6 of the handout (you have to prove this “from scratch,” i.e., without
relying on any theorem we have learned; you can adapt a proof that we have seen).

2. Describe a Turing machine that decides the language

{x ∈ {0, 1}∗ | x has an odd number of 0’s},
i.e., the language consisting of strings over the alphabet {0, 1} that have an odd
number of zeros (for example, 1011 and 000). You should give: (1) a high level
description (the rough algorithm), (2) an implementation level description (describe
the set of states, the alphabets, and the tape movement), and finally (3) a formal
description (an entire description of the δ function).

3. Describe a Turing machine that decides the language

{x ∈ {0, 1}∗ | x has more 0’s than 1’s}.
You should give: (1) a high level description (the rough algorithm), (2) an im-
plementation level description (describe the set of states, the alphabets, and the
tape movement), and finally (3) a formal description (an entire description of the
δ function).

4. Give a high level description (the rough algorithm) and an implementation
level description (describe how things are organized on the work tape, some rough
idea about what the state set will look like) of a Turing machine that decides the
language

{x ∈ {0, 1}∗ | x in binary represents a prime number}.
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