Math F608: Homework 7 Due: October 23

1.

a. Find a solution: of the wave equation on the half line with initial displacement®. That
is, solve
Ut — Uz =0 0N (0,00) x (0, 00)
u(x,0) =ze "
ut(z,0) =0
u(0,t) = 0.

Notice that even though the initial data are smooth, the solutioroisa classical solution.
Determine where the singularities of the solution are located.

b. For the problem
U — Uze =0 0N(0,00) x (0,00)

u(z,0) = g(z)
ut(x,0) = h(z)
u(0,t) = 0.

find necessary and sufficient conditionsgand/ to ensure: is a classical (i.eC?) solution.
2. Evans 2.5.16
3. Evans 2.5.17

4. Find an exact solution of the Darboux problem

U — Ugy =0 fOrt > |z
u(z,xz) = ¢(x) forx >0
u(—z,z) =¢(x) forx >0

whereg andy areC? functions on0, co) that satisfyp(0) = 1(0).
5. Find a solution: of the wave equation on the half line with a forcing term on the left boundary.

Uy — uzr =0 0N (0,infty) x (0,00)

u(z,0) = g(z)
ut(x,0) = h(z)
u(0,t) = a(t)

wherea(0) = 0. Determine conditions oa that will guarantee the solution .



