Coupled Oscillations

Interaction-4
The Riemann zeta function, ζ(s), is a function of a complex variable s that analytically continues the sum of the infinite series real part INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/en/math/3/7/c/37c2553e0c858414f115b9cb65bdb0c0.png" \* MERGEFORMATINET 


which converges when the  of s is greater than 1.
http://en.wikipedia.org/wiki/Riemann_zeta_function
Knowing that ζ(4) = 4/90, analytically find the value of the following integral:
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The final answer is 4/15.

Check your result using a computer package (i.e., Mathematica, Matlab, Maple... or the like).

You might notice that this integral is useful when calculating the low-temperature limit of the specific heat due to phonons.

Something to think about: are you working hard enough for the course?!! (
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