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1) A magician has one hundred cards numbered from 1 to 100. He distributes them between
three boxes (a red one, a white one, and a blue one), so that each box contains at least one card. A
person from the audience draws two cards from two different boxes and announces the sum of the
numbers on those cards. With this information, the magician is able to locate the box from which
no card has been drawn. How many ways are there to distribute the cards between the three boxes
so that the trick will work? (Two ways are considered different if at least one card is put into a
different box.)

2) Let f be a continuous function on R which takes values of both signs. Prove that there exist
a, b, c ∈ R (a < b < c), which form an arithmetic progression, such that f(a) + f(b) + f(c) = 0.

3) Let f ∈ C∞(R), f(0) = 0, and f (k)(0) = 0, f (k)(x) ≥ 0 for all k ≥ 1 and all x > 0. Prove
that f(x) = 0 for all x ≥ 0.

4) Does there exist a sequence {fn} of continuous functions on R such that fn(x) → +∞ for
every rational x, whereas it is not true for any irrational x?


