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Tutorial 13

(Weak derivatives and Sobolev Spaces)

In this tutorial we covered the following topics:

- Approximation of weak derivatives with smooth functions, using mollifiers. In particular,
if u € Ll () has a weak derivative %, E CC ©, and g, is a mollifier (where 0 < € <
dist(E, 0Q), then for z € E,

(ecx ) = (en 5o ) @),

- If w € L}.(Q) has all weak derivatives equal to zero, then it is (almost everywhere)
constant.

- A discussion of some properties of the Sobolev spaces WP (Q): e.g. density of smooth
functions in WhP(Q) for 1 < p < oo; if Q is bounded and O is Lipschitz, then u €
Whee(Q) if and only if it is Lipschitz continuous.

Homepage: http://www.mathematik.uni-muenchen.de/ soneji/pdel.php



