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Lecture 24

The non-linear Dirichlet problem
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then the extremality relation
pi = —D;u|Dyu|* .
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The Neumann Problem
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as before we have,
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Extremality
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Z_)T = 767 ﬁ; = 7vfa
——
n—dim .

Now, letu € H(Q),v €Y
< Au,v >=< (u, Vu), (v1,v2) >

=< u,v; >+ < Vu,vy >
=< u,v; >+ < u,—div ve > + < Yu, yv2.v >r=< u, A*v >
for v =p* A*p* = —f

<u, A*p* >=— <u,u >+ < u, Au >+ < You,Yov2.v >r

<u,—f >=— <u, >+ < u, At >+ < You, yove.v >r, Yu € H(Q),
in particular, for u € H}(Q)
<u,—f >=<u,—u+ Au >
<u,—f+ua—Au>=0, Yue Hy(Q)
so we have
—Au+u—Au=f, in (H'(Q))*
and for uu € H'(Q)
< You, 70(—Vﬂ.v >pr=0,

ou ou
< You, 770% >r=0, I = 0 onT.

The Stokes Problem
V=HN Q)" Vi=H Q)" Y =Y*=LQ),
Given f € V* find u € V,p € L?(2),such that
—Au+Vp=f

Vau=0
u=0 onl.

Let
W ={ucH}Q":Vau=0,

this is a Hilbert space.
The minimization problem
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oo otherwise

G(p) = xq03(p) = {

G*(p*) =sup < p,p* > —-G(p) =0
peY
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ueV 2
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x L2 *
= < s > —— n = _
Sup < u,u +f 5 [ullfgs @pn = lle" + fllg-1(q)
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the problem
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