Logs on a dogbone — Residue Theorem and friends btep/resiguetneorem.COTI UL FEEal L s imadr e

of these integrals, the pole at s = 1. (Polesats = 3 and beyond will have
subdominant behavior.) Thus, we need only consider
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The ahove residues were evaluated by noting that the poleat s = lis a
double pole in the former integrand and a triple pole in the latter integrand.
Now we may take these resulis and plug them into the limit expression for the

original integral:
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Note that all terms depending on R cancel, and we finally have
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| know this was a long read, but | hope by introducing the Mellin transform
approach to determining the limit we needed, the approach ended up
expressing the original integral in terms of other integrals that could be
evaluated — or in this case, approximated, more simply. | think it led to
completely new places to which | have never been, and | hope this leads the
wary to more interesting integral evaluations using complex analysis.

4 COMMENTS

isgordomhiog wrute: 1 like dogs.
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Frask wrote: ‘There's an ermor with your latex, 1 dont think it recognizes
Fhecrinber 23, anry sl sy ‘mperamame.
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Hum wrate: Frank, thanks for writing in. 1t is the Mathjax server more than
Decemirey 27, om0 anything - it will render everything after a few reloads. 1 have
g Am

been trying to understand the problem bat at this point all 1 can
say s, keep reloading until the inline equations and the
operatorname stuff renders propery. It does, eventually,
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