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Wewanttodefinemultiplicationoperators 411 to fix41 1 as continuous maps on S aswedid

with e
i t y For that f cannotbetoowild an appropriatespaceis

Definition2.18 Thespaceof smoothpolynomiallybounded functions is

ChoRd e card HaeHodJuerrandCaca s t If exilecallthy

Note a a common notation is 1 1 1
I

ex

eg allpolynomials e poi etheCpc e pic

Thenindeed

lemma For feCf Md themultiplication operatorMf S S 4 HH faith
is continuous

Proof clear if 114 Ulla OKa B thenalso

11414 4111 SEE IX'd fix14.1144111 O O

Thesolutiontothe freeSE canbewrittenas f ie i tf yo F MfFY for
flu e

i t Sincemultiplication inFourierspace derivativesin x space we

introducethe followingnotationfor F'Mf F



Definition2.19

For f eCp Rd wedefine the pseudodifferentialoperator

fl it Stadt SIR 41 1l Ifl iE 4 x FMft4 At F flat 4 1 1

Note o f l ill continuous sinceMf F F continuous

o f k k fl in l it d is theusualdifferentialoperator

Example semirelativisticorpseudorelativisticSchrodingerequation

ifUHH FT 4A x
feudaldifferentialoperator

Examples

translation operator for aend letTalk e
idk TaeCpa

for Ye S wefind Tal i0 4 1 1 12n Sei eidk Ilk idk
ar t feint atElkidk
4 x at

freepropagator Pf k e
i t

PfeCpc

solutiontofreeSchrodingerequation is 41tix E ie i tf Yo x

Pelt it Yo x

Thus we found 414 e
i t 410



heatequation offetal A fitx1

Wit kk e
Et

e picfor t O

for flu l f e S t O wehave fit l e
tht fo wit it fo

Lastly I'Mf FYo F flu tolull so wewanttoknowabout the inverse Fourier
transform of a product

Definition2.22

The convolution of f es andges
is If g At a

fix ylglady

Amma2.23 For figheS wehave

a If g h f lg h and f g g fi

bl themap S S g
t fig is continuous

c fig ar tf g and fig cart I g
inparticular gliolf F myFf F gI art g f

Proof a and c aredirectcalculations

thenb followssince f g
12mi f Ig i.e compositionof continuousmaps 0

Example heatequation fetal Wit ill float wit ki e Et

2n E We f x

withheatkernel6 tix 12 t t F w Ital anti te wefind



fit x bitt f at anti d f e folyldy

To summarize The solutiontothefree SE is

Yo t FMEYo et
1
40 611 4 withPf Ikke

i t
bit x amit teÉ


