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Problem:

There are several red and several white boxes on the table, each of these boxes contains
at least one ball. A positive integer number not exceeding 1111 is written on each of these
balls.

† Any two boxes contain different number of balls.

†† No box contains two balls with the same number.

††† For each 1 ≤ i ≤ 1111 there is at most one red box containing ball with number i.

†††† For each 1 ≤ i ≤ 1111 there is at most one white box containing ball with number i.

Find the maximal possible number of boxes on the table.

Solution: Answer: 66.

Suppose that the total number of boxes is n and these boxes contain a1 < a2 < · · · < an
balls. Then

2 · 1111 ≥
n∑

i=1

ai ≥
n∑

i=1

i =
n(n + 1)

2

The largest integer n satisfying the above inequality is n = 66. Now one can construct a
proper example for n = 66 when there are 46 red boxes containing 1, 2, . . . , 15, 16, 18, 19, . . . , 46, 47
balls and 20 white boxes containing 17, 48, 49, . . . , 46, 47 balls, respectively since here the
total number of balls in red boxes is 1111 the and the total number of balls in white boxes
is 1100.


