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ABSTRACT

Our study starts with the following problem. Suppose n: black chesses and n: white chesses
are arranged 1n a line under the condition that the first chess 1s black. For any arrangement of
these chesses, an adjacent pair of chesses having the same (respectively, different) colors 1s

associated with a value of 1 (respectively, -1).  Let ¢, , ) denote the sum of these values.

The purpose of this problem is to calculate the average value g, , ) of these £, , ) which

runs over all possible arrangements of the chesses described above. We begin from observing
various values of n: and n2 and find a possible formula for the solution. We then give a
rigorous proof for the formula. After some refinements, simple proofs are also established.
Based on this, we also make some generalizations. In summary, the research includes the
following:



1. Study the problem by using binomial coefficients.

2. Calculate a, ) when ¢, , runs over all possible arrangements in which the first chess can

be black or white.
3. Increase the types of chesses from two to many.
4. Variant the arrangement method of the chesses from a line to other configurations.

During the study, we find that whenever we extend the problem to a more general case, we make
the 1deas for the original problem clearer.
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