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Exercise 1. Let = B(0,1) C R? be the open ball of radius 1 centered at 0 € RY. Find

¢ € HY(Q) such that A¢ € L*(Q) however ¢ & H?(Q). In other words find ¢ € H'(Q, A) such
that ¢ & H?(S2).

Exercise 2. Let Q = {x € R?|z1, 29 € (—1,1)} denote the open cube centered at the origin with
length 2. Show that the trace operator o : H'(Q) — L%(09) fulfills

1vo0ll 2200y —H1(0) < 2

You can find some hints on the next page.



Hint 1: Show the estimate for v : C®°(Q) N H'(Q) — L*(09) and argue by density.

Hint 2: Show the estimates only for one of the four edges of 92 and use the symmetry.

Hint 3: Use the auxiliary function s — su(s, 1)? for s € (0,1) and make use of the fundamental
theorem of calculus.



