MATH348. Harmonic Analysis. Problems 4.

Office hours are 11-1 Monday and 3-5 Tuseday. I am also in my office from 9 on
Wed Work due on Wednesday 27th October.

1. Work out the Fourier coefficients f(n), §(n), h(n) of the following functions on
[_71'7 7T] .
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¢) h(z) = |z|m - 37°.

2. Regard the functions f and g of question 1 as 2m-periodic functions on R. Show
that f * g = h. You may find it helpful to note that if 0 < z < then

f*g(af)=/_ ydy

and if —7m <z <0 then

fxg(z)= / ydy+/ ydy.
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Verify that h(n) = f(n)g(n).
3. Consider the Laplace equation in {(z,y) € R?: 22 +y? > 1} in polar coordinates:
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assume that wu(r,0) is continuous for 1 <r < oo and 6 € R, and write
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a(r,n) = / e~ "0u(r, 0)d.
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a) Show that if u is bounded then
[a(r,n)| < 2msup{|u(r,0)|: 7> 1, 6 € R}.
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b) Assuming that @(r,n) = A,r~? + B,ri?lif n # 0 and @(r,0) = Ay + Bologr,
show that B,, =0 for all n.
c¢) Show that
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d) Deduce that
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