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4 set of exercises, 26.2.2003

1. Consider the interior Dirichlet problem

(A+k)u=0 inD
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whereD = {x € R?||x| < 1}. Find a condition for the resonancesi.e., for those values & for
which (1.D.) has a non-trivial solution.

2. As Problem 1, but consider the Neumann condition,
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What is the smallest resonance? How do the resonances change when the radius of the disc
changes?

3. By using a spherical harmonics expansion, solve the scattering problem

(A+K)u=0 inR?\D = {xe R?||x > 1}
ulpp =0
U = Uinc + Usc

whereug. satisfies the radiation condition and
Uine(X) = €K& 4| =1.
(Hint: Use & (e (2c00+0)gg — jnJ,(2).)
4. The integral kernel of the single layer operator on the unit circle was

L(t,s) = L4(t,s)In <4sir12t;2S

)+um$
where L .

. t—s
and

Lo(t,s) = zl_1H(<)1) <2k‘ sint_TS D —Li(t,9)In <4sin2 '[;25>

is the regular part. We need to calculbatgt,t). Calculate ,(t,t) by using the asymptotics cbfél)
at the origin,
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