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Abstract

The following is a question from the math competence competition in the 108 academic year.
There are two boxes: A is filled with 22 marbles while B is empty. In every move, one can choose to
take a marble from box A and put it into box B, or to remove £ marbles from box B, with & being the
same as the number of marbles in box B. What is the minimum number of moves that should be taken
to clear all the marbles in box A ?

This research adopted the arithmetic-geometric mean inequality and the floor function. When
given the number of marbles in box A, the minimum moves needed, the final number of marbles left
in box B, and the total methods to clear box A can be quickly found. By extension, the process of
each method can be listed one by one, and this is related to the renowned problem: integer partition.
In addition, we extend the question to find out the relationship between the minimum number of
operations required to clear out box A and the final number of marbles in box B when box A has the

same number of marbles of 1 to 4 colors.
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