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Solutions to the problem sets

Problem 1. The Tokyoites who always lie and the Akitans who always tell the truth (after
Smullyan (1978, 21–25)).
(a) If A is a Tokyoite, then A has lied: then neither A is a Tokyoite nor is B Akitan. Under this

supposition, in particular, A is both Tokyoite and not Tokyoite. Hence A is not Tokyoite
and must be Akitan. Hence he has told the truth and B is Akitan too.

(b) A cannot be right: if he were Akitan, he would have told the truth, so he would be Tokyoite.
Hence A is Tokyoite and there must be at least one Akitan among them. If B is also a
Tokyoite, then C must be Akitan, but then what B says is true and B is not a Tokyoite.
Hence B must be Akitan and tells the truth. Hence C must be a Tokyoite.

(c) If A is Akitan, he tells the truth and B and C are from the same city. If C is Tokyoite (and
B is too), C will answer “yes”, because A and B are not from the same city and C is always
lying. If C is Akitan (and B is too), he will answer “yes”, because A and B are of the same
city and C never lies.
If, on the other hand, A is Tokyoite, A has lied and B and C are not from the same city. If
C is Tokyoite (and hence B Akitan), C will answer “yes”, because A and B are not from the
same city and C is always lying. If C is Akitan (and hence B Tokyoite), then C will answer
“yes” because A and B are from the same city and C never lies. In all cases, C will answer
“yes”.
In all four possible cases, therefore, C will answer “yes”.

(d) The only possible conclusion is that the supposition is false: A cannot have said this. If he
had said it and were Akitan, then 2 + 2 = 5, which is impossible. If he had said it and were
Tokyoite, he would not have lied, which is also impossible.

Problem 2. How logic helps to flirt (from Smullyan (1997)). A sentence that will do the job is
(there are many others):

(D) You will neither give me your number nor a kiss.

If (D) is true, then he will have to give his phone number (that was the first promise). But
then (D) would be false. Hence (D) must be false, i.e. the logic student will either get his phone
number or a kiss. But he cannot give her his number (that was the second promise). So he must
kiss her to keep his word.
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Problem 3. Lying Tokyoites and honest Akitans again.
(a) Because Kentaro and Ryo are brothers, either they both tell the truth or they both lie.

Because the two statements are in conflict with each other, they cannot both be true. Hence
the brothers are both lying: Ryo is married but Kentaro is not.

(b) If both statements are true, both sisters are unmarried. If both statements are false, then
Misako is married but Akiko is not. In both cases, Akiko is unmarried, but we cannot say
anything about the marital status of Misako.

(c) If the younger brother said that he was married, then it is both possible that both statements
are false (and hence that both brothers are unmarried) and it is possible that both statements
are true (and hence the younger brother married and the older either married or unmarried).
So the interlocutor would not be able to draw any conclusion.
If, on the other hand, the younger brother said that he was unmarried, it is not possible that
both assertions are false: if the younger brother’s statement is false, then the older brother’s
statement must be true. Hence in this second case, both statements must be true, which
means that the younger brother is unmarried and the older brother married.

Problem 4. Here are some sentences that do the job (there are many others):
(a) “I am a woman” – made by an Akitan woman, the assertion is true; made by a Tokyoite

man, it is false. The assertion cannot be made by an Akitan man (because it would be false)
nor by a Tokyoite woman (because it would be true).

(b) “I am either an Akitan woman or a Tokyoite man” – made by an Akitan woman, the
assertion is true; made by a Tokyoite woman, the assertion is false. The assertion cannot be
made by any man from any of the cities.

(c) “I am not an Akitan man” – true if made by an Akitan woman, false if made by an Akitan
man and true (and hence impossible to make) for any Tokyoite.

(d) “I am a Tokyoite man” – the Akitans cannot make this assertion (because it would be false),
and Tokyoite men cannot make it because it would not be false.
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