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T 1. Let d € R. Prove that if u,v € C%((0,00) x R) are solutions of

{ut + u, = d(v —u)

vy — v, = d(u — v).
then they also solve the Telegraph Equation: wy + 2dw; — wy, = 0.

T 2. Let g, h : [0,00) — R. Find a solution of the boundary value problem

Upp — Uyy = 0 in (0, 00)?
u(0,-) = g,u(0,-) = h on (0,00)
uz(-,0) =0 on (0, 00)

under the assumption that the even extensions g and h of g and h satisfy § € C%*(R) and
h € C*(R).

Hint: Consider the initial value problem of the wave equation with initial data given by g
and h.

T 3. Let f € C%(R) be a compactly supported function. Find a solution of the initial
value problem

U (t, ) — U (t, ) = f(x) cos(t) for (t,z) € (0,00) x R

u(0,2) = 0,u(0,2) =0 forx e R
without referring to Duhamel’s principle but via separation of variables (i.e. make the

ansatz wu,(t,x) = T(t)X(x) for a particular solution of the above wave equation - the
solution will depend on a solution v € C*(R) of the ordinary differential equation v” +v =

f)-



