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Partial Differential Equations
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Worksheet 7 Tuesday, November 28, 2017

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

Problem 1

Assume F = (E', E?, E3) and B = (B*, B2, B®) solve the Maxwell equations:
E,; =curl B

B; = —curl £
div B =divE=0

Show that uy — Au = 0 where v = B? or E* for i = 1,2, 3.

Problem 2
Let ¢ : R — R be C¥*1. Then for k = 1,2, ..., prove that
0) G L10%10(0) = (L2 8)),

(ii) (2 d)r=1(p2k=1e(r)) = Z?;ol ﬁfrﬁlﬂ(r) , where the constants ﬁj’?(j =0,....k—1)

rdr dri
are independent of ¢.

(iil) BF =1.3.5.....(2k — 1).
Problem 3
Let u solve

ug —Au =0 in R3 x (0,1)
u=g,uy =h onR3xt=0,

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

sup |u(z,t)| < (z € R3,t > 0).

z€R3 3

Problem 4

Let u(t,z) : R x R — R be a solution of the wave equation uy — uy,; = 0. Show that

2
+oo -4
v(t,x) = / exi)/;t u(s, x)ds

satisfies the heat equation u; — u,, = 0 for every t > 0 and = € R.
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