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Lasttime Kl tix e
i tf Yo x formallysolvesthefreeSE

Moreexactly

Theorem2.16 Solutionto freeSE inS
foraltlasopposedto

local forsomefinitetimeintervalI

let Yo e S RY Thentheuniqueglobalsolution YeChia Sardi tothe

freeSE with 410 x You is for t 0

4 taxi f e
i tf Yo x knit f e Yolyldy

Furthermore 114 til llama 1140land KE EIR

Importantnote Whatdoes Ye Chia Sardi mean

First Y is a mapfrom IR to StRd i.e forfixed t 4 tax as a functionof x liesinS
Second themap 4 Rt Stadt is a oftendifferentiable i.e
Kathi l Kit 1 IF Fitt forsomelittleSh

Proof Theformula Kl tix f e
i tf 4 x amit of e 4 yldy

canbechecked bydirectcomputation useFouriertransformofGaussian



Next Let us showthat t to 4ft is once differentiable then

Ye CAR S followsbyrepeatingtheargument

Guess derivativeis Vittal i F e tf 4 x whichweknowis inSind

To show 41g
44th 414
h 414 la D VapeRod

By continuityof F lemma2.111 thisis equivalent to

liq115 y
4 Eiti llap 0 tapeNod

Wecompute Its Ig
Ht t Faillah

uttfdiof
yyqgygppeihtthl

e.itteqabove
n ti e

t
4 k 0

since fYo es and e
t
smooth as a functionofK and t

Wecompute furthermore

1144 illa f 141tall'dx S IF e
i tf YoHildy

Plancherel

gpettyyou dx

f IF You dx
Plancherell

I g youPdx 11410 Illia



Note 1144 Ill 11,141t.tl syqC2rit1
dSei d4olyldy

E att 114.11 É o

wavefunctions spread

in it in
Next A fewmore propertiesapplications oftheFouriertransform

Wewanttodefinemultiplicationoperators 411 to fix41 1 as continuous maps on S aswedid
in e

i t y For that f cannotbetoowildi an appropriatespaceis

Definition2.18 Thespaceof smoothpolynomiallybounded functions is

CfcRd f e card HaeHodJuerrandCaco s t If exilecallingÉ

Note a a common notation is 1 1 1
I

ex

e.g allpolynomials e pot etheCpc ex Cp

Thenindeed

lemma For feCf Md themultiplication operatorMf S S 414 A fatal
is continuous

Proof clear if 114 Ulla OKa B thenalso

11414 4111 SEE Ix'd fix14.11 41111 O O



Thesolutiontothe freeSE canbewrittenas F e
i tf yo F MfFY for

f k e
i t Sincemultiplication inFourierspace derivativesin x space we

introducethe followingnotationfor F Mff

Definition2.19

For f eCp Rd wedefine the pseudodifferentialoperator

fl it Steal SIR 41 1l Ifl iE 4 x F M F 4 At F flat 4 1 1

Note o f l iDl continuous sinceMf F F continuous

o f k k fl in l it d is theusualdifferentialoperator


