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We assume all the functions to be smooth, unless stated otherwise.

Problem 1

Assume E = (E1, E2, E3) and B = (B1, B2, B3) solve the Maxwell equations:
Et = curl B

Bt = −curl E

div B = div E = 0

Show that utt −∆u = 0 where u = Bi or Ei for i = 1, 2, 3.

Problem 2

Let φ : R→ R be Ck+1. Then for k = 1, 2, ..., prove that
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(r) , where the constants βkj (j = 0, ...., k − 1)

are independent of φ.

(iii) βk0 = 1.3.5.....(2k − 1).

Problem 3

Let u solve {
utt −∆u = 0 in R3 × (0, 1)

u = g, ut = h on R3 × t = 0,

where g, h are smooth and have compact support. Show that there exists a constant C
such that

sup
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|u(x, t)| ≤ C

t
(x ∈ R3, t > 0).

Problem 4

Let u(t, x) : R× R→ R be a solution of the wave equation utt − uxx = 0. Show that
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u(s, x)ds

satisfies the heat equation ut − uxx = 0 for every t > 0 and x ∈ R.
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