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Variationsrechnung

4. Ubung

Gruppeniibung

G1 Let fe LP(R") and g € LI(R") for 1 < p < oo and % + % = 1. Define the convolution of f
and g by the formula

(fxg)(x) = A flz=y)g(y)dy.
1. Prove that fxg=g~* f.
2. For f = x[o,1] compute f x f and sketch its graph.
G2 Letl<p<oo.

1. Prove that the space Cp(R") is dense in LP(R").
Hint: Start by approximating characteristic functions by continuous functions.

2. Prove that for f € LP(R")

18+ 9) - fa@)pda—o

when |y| — 0.
Hausiibung

H1 Let pe C§°(R") be such that

plz) >0, / playdr =1

and take pe(z) = Cep (£) for € > 0.
1. Compute C for which [, pe(z)dz = 1.
2. Take 1 < p < oo. Prove that

fxpe—f inLP(R")

when € — 0 and from this conclude that the space C5°(R") is dense in LP(R"™).

3. Show that the above convergence does not hold for p = co.



