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Provide common sense explanations

[image: image1.png]Note: For this assignment, please use the following convention for Fourier transforms.
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This is the convention that is most commonly used by physicists. There are other con-
ventions, but all of them should have two things in common: a combined factor of 1/27
pre-multiplying both integrals, and that exponentials in the kernels of both forward and
inverse transforms are conjugates of each other. Asmar defines the transforms more sym-
metrically so that a 1//27 factor appears before each integral.




[image: image2.png]3. The nefarious Evil Corp. is dumping radioactive pollutant into a river moving with
speed c. Define  to be the downstream coordinate, with the pollutant being injected at
= 0. If the pollutant is injected at a constant rate ), the distribution of the pollutant
will eventually settle to a steady-state distribution (averaged across the width of the
river), which we will call u(x). The pollutant concentration can be modeled by the
ordinary differential equation

au+el(z) - Du'(x) = Q(z)  on — o0 < T < 00

where a and D represent the decay and diffusion constants for the pollutant. (You can
assume a, ¢, D, and Q are all nonnegative quantities.) Solve for u(x) using Fourier
transforms and residue caleulus,
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