HW?2

September 18, 2025

Exercise 1 Let (2 be a bounded C!-domain. Show that there is at most one solution u € C*2((0, 00) x
Q) NC%([0,00) x Q) that solves

Owu(t,z) = Au(t,x) + f(t,z), t>0, z€Q,
Ju(t
ué(%;a:) = g(z), x € 09,
u(0,2) = h(x), x € €.
Hint: for two solutions uy,ua, compute ¢'(t) where ¢(t) = [o|V(u1 — ug)|? dz.
Exercise 2 Compute the Fourier transform of the following functions defined on R.

1.

1, |z] <A,
= A>0.
fil=) {Q|M>A

e x>0
x) = ’ " a>0.
f2(@) LL z <0,

3. fy(z) =e "l o> 0.
4. fu(z) = ﬁ, a > 0.
Exercise 3 Let f € L'(R?). Use Fourier transform to solve the equation
—Au(z) +u(z) = f(z), =R

Exercise 4 1. Show that )

E sin(2m&t)
5 —_—

1(—t,t) (m)]/\ = ome

2. Show that
[(5(:U —t)+0(x+ t)]/\ = 2 cos(27&t).
You can treat §(z) as a function such that [ é(z)f(z)dz = f(0) for any continuous f.
3. Use Fourier transform to solve the wave equation in R!:
Oyt = Ogpu, t>0, z €R,
u(0,z) = p(z), x€R,
9(0,2) =v(z), =zeR



