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lasttime wehavedefined É t S s and 8 1y I s s

Furthermoreone can show

Fixinghes we candefinetheconvolution he S s via h T If TIh f
with THE hi x Thisdefinition ischosensuchthat LEETEforges

th TgFdxg a Sdyhly x fly
dyflySdxhlyIght

FixingyeCpi wedefine MT My ii e MyMitt T.gg

Note gtwelldefinedfor geCpc butproductofdistributions apriori
undefined muchresearcheffort todefine it atleastforsome distributions e.g
Haier's regularitystructures

Both areweak continuous
maps

Note te S f e s is denseinS writ weak topology notobviousproofomitted
Thus I allowsus toidentifySwithsomesubsetof S
Becauseofdensityandcontinuityof theadjoint thedefinition ATf Taf uniquely
definesA on allof S this iswhywe definede.g I 1 11 I

From now on wewill forget
about or inthenotationfortheadjoint

Wehavedefined IT IT h T forhes igT forge pic
Te s



Withthat we can solvethefreeSchrodingerequation on S

Theorem2.40

LetYoe s thentheuniqueglobalsolution tothefree Schrodingerequation

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

with Ye C Rt S call

Proof Firstnotethat 414 5 e
i tf 4 e s since F t Mf S s

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

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

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

t F f YoIs sofYoS e

Ee IEEE Is

f f f F e FYoIss

51
the

If 14411s sdistributional

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



Summary on if 4Hat I 4h x

First approach regardthis as a classical PDE for classically differentiable
functions 4 tax

Secondapproach regardthis as an ODE if4h I 41t for 4ft E S or more

generally some functionspace i.e 4 R S Thenshowthat Ye c l it s or

even Cl R Sl as in our case forsomeotherspaceas appropriate

Thirdapproach regardthis as anODE inthedistributionalsense i.e Y R s

f f isthennottheclassicalLaplacianbutthedistributionalLaplacianl Thenshowe.g
YeCP R S forsome leper

Recall probabilitythatparticleattimet is in Acad is Platte 11 1141text'dx

Whataboutmomentum f velocityheresincemassin11 Aprionnotdefined inQM

Letus consider theasymptoticvelocity d4 for largetimes t

Probability thatvelocityis in FcRd is IP III et P title t t 141tall'dx

Sonext wetrytofind EI IPI EH



Let's compute

41text knit f e 4 lydy

eiElitpdnl2rtdSeiEYfei 1t1 4olyldy

Ya 411 t
e h 1 wherehely let 1 4.141
TtI shouldbesmallforlargetisincetgoestooast o


