Partielle Differentialgleichungen

8. Ubung

Losungsvorschlag

Hausiibung

H1 Letu(z,y) =In\/22 +y2 for U =R?\ {(0,0)}.
1. Prove that Au(z,y) =0 for (z,y) € U.

In polar coordinates:

1
Au = (lnT)rr + ;(ln’r),’, = —— 4+ = =

2. For r > 0 calculate the integral

ou
—(y)dS,.
/c’)B(o,r) 5’/( ) Y

Again, in polar coordinates % = u, and so

/ updS = InrdS = |0B(0,r)|1nr.
dB(0,r) dB(0,r)

3. Explain why the above result doesn’t contradict Gauss’s theorem.

The function u is defined in the set U = B(0,7)\{(0,0)} and so U = 0B(0,r)J{(0,0)}
and in fact, we did not integrate at (0,0), where the function is infinite (Au looks at

(0, 0) similarly to Dirac’s delta).

H2 Prove that Au = v, + %UT + T%UM) in radial coordinates.
Hint: Let

r=rcos¢, y=rsing.

Take u(x,y) = v(r,¢) =v (\/$2 + y2, arctan %) Then compute dyu, Opgtt, Oyu, Oyyu using

the chain rule.

Similar exercises have been done before.



