D-MATH
Prof. Marc Burger Functional Analysis I HS 2024

Exercise Sheet 13

1. Show that if f,g € L'(R") then f + g = /4.
2. Show that if f € L*(R™) and f * f = f then f = 0.

3. Show that if » > 0 and f(z) = |z|" for € R then the weak derivative of
f is given by (d/dx). f = rsgn(z)|z|"~1, where sgn(z) is the sign of .

4. Show that if f,g € W*2(2) then the inner product given by

(f,9):= > _ (Daf, Dag)r2

la| <k

is well-defined and the corresponding norm is equivalent to || - [|x,2-



