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Abstract

Assume there are N black/white chess pieces placed around a circle. We perform the
following process to change the placement of the N pieces. If two adjacent pieces are of the
same color, we insert one black piece in between; otherwise, we insert a white piece. After
that, we remove all the original pieces. In this way, we can create a new placement of N
black/white pieces. We observe that after repeating the process, at some iteration, the new
placement of the pieces will be the same as a placement in a earlier iteration. This is called
a cycle. We use Pascal triangle and Euler theorem to derive formula for the cycle length.
In addition to the model of black/ white pieces, we further investigate the multiple color
cases and its corresponding cycle. We divide the multiple color case into two sub-cases.
One has the number of colors to be a prime, while the other has the number of colors to
be a composite number. We found that the prime color case can be solved similarly to the
two color case. When the number of pieces is given, we are able to find the corresponding
cycle of the prime color problem. For the composite number color case, we provide a new
definition.((Is this necessary?)) By using the cycle calculation of the prime color problem,
we expect the solution can be found by using matrices to represent the relationship between
color changes.
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