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free SE KO i.e if 4141 I 1 4 tix 4 RexIRI a

recall solutions to thestationary SE Ed 011 E011 give us solutions
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formally the eigenfunctions of IA are planewaves

forH eik eii forany k eIRD since thouIH Ik OwlH

thisgivessolutions 4 It x e'i te ofthe freeSE

but I4 Hall I so onRd HultH1 dx is butwewant 1412 1

bylinearity we findthat formally414 1 5 flutheftHdx fflv.ie teiwdx

is also a solution and fRd sa is determinedby theinitialcondition
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Conclusion we need to studyFourier transform onRd



2 1 FourierTransform on S
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recall LP IRD f Rd E HfIlp SHIPtch
note all integrals are lebesgueintegralshere alsocalled esssupf theessentialsupremum

LolRd f Md HfHw inf GO Ifall EC foralmostallx on

note one can showthat figgHfIlp HfHp f felonLotforsomeof
for all lepers LP11124 areBanachspaces lie completenormedvectorspaces
if oneidentifies functionsthatagreealmost everywhere always assumed I
really LMRd arevectorspacesof equivalence classesof functions

only L41129 is a Hilbertspacewith scalarproductof.gs ffg
Def 2.1 let f e L lRoll thenwedefine the

Fourier transformof f as filet Ef k 2e dy flH e dx

inverseFouriertransformoff as Itxt f f HI 2e Ffaflkle dk

Next want toknowaboutregularityof ft ie continuitydifferentiability
needtotakederivative of integralwithparameter



lemma2.2 IntegralswithParameter

let Ily I fad fixg dx with f IRdx T s E where I CIR anopeninterval

and let flx.gl e L lTRY for all fixed yeta a
a I f j te f It y1 is

continuousforalmostallxelRd

and if I get11129with ftp.lflxylleglx for a a x cRd

then I lyl is continuous

b If g to fix f is continuously differentiable theRd

and if I g e c
HRM with

ftp dgflxy1 EglxlVxEIR

then I gl is continuously differentiable and

ddtjI ddffyflx.gr dx fadgflty1dx

Proof HW Usedominated
convergencefortheLebesgueintegral 0

Note Commas likethisone are oneofthemainadvantagesof Lebesgue over
Riemann integral

next a basicpropertyoftheFouriertransform on L


