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1. Show that Iz
exp(—|lx

k(r) = —————+=
dr|z||

is a fundamental solution for
p(0)=0]+0; +05 — 1

in R3.

Hint: Use Green’s second identity on the region

/(u divgrad v — v divgrad u) = / (ugradv —vgradu) - n
Q o9

where 0f2 is the boundary of 2 and n is the exterior unit normal there.
You'll want
Q={rcR%e<|z] <p}

u=Fkand v =¢p € D(R?).
2. (a) Find a fundamental solution for the differential operator
p(0) = 9”4+ 20 +2
on R.

(b) Use the fundamental solution you just found to solve the initial
value problem for the inhomogeneous equation

u'(z) + 2u'(x) + 2u(x) = f(x), u(0)=«, «(0)=24.

If you didn’t manage to find a fundamental solution then just take
as given that there is one and call it k.



