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Homework 6, due on 29 March 2013

1. Let J : Wy*(U) — W~12(U) be the map used in the proof of Theorem 2,
Lecture 17 and defined by

(J(u),v) :/ wv dz.

U
The adjoint is naturally defined as a map J* : W=12(U)* — W~12(U). But if
we let I : Wy *(U) — W~12(U)* be the isomorphism given by I(u)(v) = (v, u),
we may consider J* oI : Wy *(Q) — W~12(Q). Give a simple description of the
map J* o [.

Hint: This is really easy, once you figure out what the problem asks.

2. Evans #4. Hint: Consider the form B(u,v) = [;, Vu - Vv dz. This form is not
coercive on W12(U). However, if U is C', then the form is coercive on the
subspace WH2(U)N{u : [udxr = 0}. Why? Note the standing assumption that
OU is smooth which appears at the beginning of the problem section of Chapter
6.

3. Evans, #6.

e Read section 6.3 on regularity for weak solutions of elliptic equations.
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