



































































































































Foundationsof MathematicalPhysics ConstructorUniversityBremen Session12
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Next define II Mf S s

Westartwith F

Definition2.31 FF Fs meaning for Te S wedefine its Fouriertransform

Te S by TH TIF Ff es

Corollary2.32 F S S is aweak continuousbijection and IIe for
all festorfel I d

Étaffgtges

Proof I S S is continuousandlinear so weconcludewithThem2.30that f S s

isweak continuous

Bijective IF'T HI Y'T Ffl TIFF f Tif

yeswithcontinuousinverse F F

Also for fesorfel Plancherel

Ily I Ig Ilg Sfalgadxtsfalght Ily Ages 0

Ex Fouriertransformof S 841 fall

gift 8111 1101 Sky fHdx Tgif






































































































































Tywith g x ar t is theFouriertransformof S or Ilk 2n

Next derivatives

Note I S S is linear clearl and continuous since

11 If Ily IlXt diff lip Il fly as i.e continuityonSfollows asusualfrom
sequentialcontinuity

Definition2.34 I 111 Il S S ii e for Te S thedistributional

derivative IT is definedby ET H T l l If tf es

Corollary2.35 I S f isweak continuousand Itg Tag Ages
Proof Weak continuityfollowsagainfromThu 2.30

Also E Ty f Tg 111 If fgall11 If lady

1
I SIght fieldx TagIt Ffesintegrationby

Ex For 01 1 Heon x df 8 wefind 0 8 seeHW

I's SeeHW

Summary wehavedefined F F S S and É l 7 Il s S








































































































































Theorem2.40

LetYo es thentheuniqueglobalsolution tothefree Schrodingerequation

if 4 114 inthesenseofdistributions with4101 4 is 441 F'e
i

Yo

with Ye C Rt S call

Proof Firstnotethat 414 5 e
i tfYo e s since F t Mf S s

Next letus check if this414solvesthe SE Forany f e S we find

if If YetiIs if I f f e
i tf 4Iss

bydet if I f e i tf f Yo s s
continuity

I fidget
t F f YoIs sofYoS e

Ee s

f f f F e FYoIss

1 1
the

If 14411s sdistributional

Similarly if f 4 itllsg ft f 4ltlls.si so 4He ColaShirdi O


