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以下の問題から１問選んで答えよ．(Answer one of the following three problems.)

Problem 1 (5 points): 有理数は可算集合であることを証明せよ．(Prove that the set of rational numbers
is countable.)

Problem 2 (5 points): 自然数の集合N は可算集合である．N の部分集合の集合 2N は非可算集合であ

ることを対角線論法で証明せよ．(The set N of natural numbers is countable. Now, prove that the
set 2N of subsets of N is not countable by diagonalization.) (Hint: For S = {1, 2, 3}, we have
2S = {∅, {1}, {2}, {3}, {1, 2}, {2, 3}, {1, 3}, {1, 2, 3}}.)

Problem 3 (5 points): 2回目の授業で使ったスライドの 4.2節で「実数の集合 Rは非可算集合である」

という定理の証明を行った．この中の「実数」をすべて「有理数」で置き換えてみると，一見「有理

数全体の集合 R′は非可算集合である」という定理の証明になる．しかし有理数は可算である．証明

のどこが間違っているか，指摘せよ．(In the slide of section 4.2 in the second lecture, we prove the
theorem that claims “The set R of all real numbers is not countable.” Now let replace each “real”
by “rational”. Then it seems that we prove the theorem that claims “The set R′ of all rational
numbers is not countable.” But, the set of all rational numbers is countable. Point out where is
wrong.)


