§ e Sobolev ZEfH
Sobolev space H:=HY(M)

An eigenfunction f of A is a function feH,f =0 - that satisfies
Af(x)=Af(X) for all xeQ

All eigenvalues A are nonnegative °

1. Integration by parts (or Green Identity)

IM <Vu,Vv>dVv +JM uAvdV :LM u?nds

2. div(fAf)=VfVf + fdiv(Af)
A =—div(grad) = div(Vf) = —-Af
div(fAf) = VfeVf + fdiv(Af ) = VI «Vf — fAf

jM div(fAf)dV=J'6M(fAf)-ndS=O (Stokes theorem and M is compact * no

boundary)

w ], QVE[ = fAf)dV =0
[ fafdv =4[ f2dv

[ fafdv =] <VfVE>dv =] [VF[dV - we have A fidv =] |vi['aV

SA20
Let Q< R"be an open set ° 1< p<oo,keN

The Sobolev space WP(Q)consists of all locally integrable
functions uel’(Q) such that for every multi-index a with |0¢|Sk :
the weak derivative D“U exists and belong to L°(Q) -

The norm on W*P(Q)is given by :
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] 1< p<o

”u”w“(gz) = ( Z ‘

‘a‘sk

And for p=oo: ||u||Wk,,,(Q) = max||Du

|er|<k

L*(Q)

Hp HY(Q)=W'*(Q) 7F Laplace equation H{REZ «



