Problem 12 Hints
You can easily verify the general formulae in Problem 12 of Challenge 2 for specific cases. However, I suspect that proving the general case is more challenging than the rest of the problems. It will take some manipulation of the known formulae and an understanding of how to obtain the denominators. I provide the following hints for those who wish to pursue the general form. This can be fun if you have the time.

You need to solve for periodic orbits 
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 for M a vector of integers. Thus, you solve the system (Let A’s represent elements of 
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Cramer's Rule gives the solution as 
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At first thought, you might suspect that the denominators for the periodic orbits are just the determinant. However, one can factor the numerator and denominator and eliminate common factors. For 
[image: image6.wmf]1

v

 you need the greatest common divisors of 
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 to see if this gcd is a factor of the determinant. 
In the Fibonacci Maple worksheet, I show how one can explore the factors of the matrix elements and determinants. This depends if the period is even or odd as indicated from the problem statement. From these explorations, one determines that you have to prove the following:

For n odd,
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The determinant follows as 
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  The result then follows. [Note: This follows also from Step 10 since  
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 So, you really do not need identity 4.]
For n even,
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The determinant in this case is 
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. The results follow.
So, how does one prove the identities? You already know some identities and definitions. Namely, you know 
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For example, for n odd, identity 10 leads directly to identity 1.
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