Numerical Methods in Electrical Engineering SS 2012
Tutorial 6 Wednesday, 2 May, S2 346, 10.15

Show that
(a) Vo € Hg(Q) : v(Ve) =0,
(b) Yw € Hoy(curl, ) : v,(curlw) = 0,
l.e.

HY Q) - Ho(curl, Q) 5% Ho(div, Q) 2% L2(Q).

Hint: Show the identities for ¢ € C§°(Q2) and w € C°(Q2)?, use integration by parts
and use density.

Prove Lemma 2.33 (iii) from the lecture, i.e. show that for each q € H(div, () with
div ¢ =0, 7, @ = 0, there exists w € Hy(curl, Q) with

q=curlw, divw =0, [w|geuw 0 <Claqlr2q:.

Hint: Set wy € H'(R?) as in the proof of Lemma 2.33 (ii) and let ¢ € H}(Q) be
such that

/ Vi - Vodr = / wy - Vodr Yo € Hy(Q).
Q Q
Set w := wy — V4 and show the properties. Show and use that

V]2 s < |lwal| L2

Let ¢ € H(div,Q) with div ¢ = 0 and let Q D Q.
Show that 3q € H(div,Q) :

q= in 2,
div g =0,
Y@ =0 on O

Hint: How should you choose v,, ¢ on 0€27 Use Exercise 13 on the domain Q\Q



