Math 2900 — Spring 2008
Homework V
Due Feb 15

Problem 1: Show that the equation xu, — yu, = x® + y? has no continuous solutions in
any neighborhood of (0,0). (Hint: convert to polar coordinates.)

Problem 2: Carry out explicitly the reduction of the Cauchy problem for the equation
u, +u' Vu = f in 2 spatial dimensions with u = (u;,u,) to a first order system needed in
the proof of Cauchy-Kowalevski theorem, assuming u(x,, X,,0) = g(x, X,).

Problem 3: Show that the function

1 for |x, —&|<& %,
0 otherwise

u(X;, X;) :{
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Is a fundamental solution for L = — = with pole (&,,¢,)
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Problem 4: Verify:

I(vAzu —UA%V)dx = j(v%—Auﬂ—uﬂ+Avd—ude
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