Exercises for Fourier Transform Methods for Solving PDE's

1.(a) Use Fourier transform methods to derive d'Alembert's solution to
the initial value problem for the 1-D wave equation

8 = — -—
Uy —C U = 0] for —o < x < @, —® < t < o,
ulx,0) = @(x) and ut(x,O) = wlx) for —-w < x < co.
(b) What assumptions on ¢ and w do you make in order for the

derivation in part (a) to be rigorous?

2. Solve problem # 16 in Sec. 2.4 by Fourier transform methods.

3. Solve problem # 17 in Sec. 2.4 by Fourier transform methods.

4. Solve problem # 18 in Sec. 2.4 by Fourier transform methods.

S. Let f be a piecewise-continuous absolutely integrable function on

- < x < oo
(a) Use Fourier transform methods to solve the 2-D Laplace equation

U + uyy = 0 in the upper halfplane -o < x < w, 0 < yv < ®
sub ject to the boundary condition
u(x,0) = f(x) for -~ < x < ®
and the decay condition
u(x,y) — O as xE + y8 — 0.
_ 1 if x| <1, .
(b)Y Let fix) = { 0 otherwise. Compute an explicit formula for

the solution u = ui(x,y) in part (a).
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