



































































































































Foundationsof MathematicalPhysics ConstructorUniversityBremen Session11

Prof SorenPetrat Fall2023 Ost11,2023

22TemperedDistributionsm

Definition2.27

let V be a topologicalvectorspace over a fieldF hereusuallyF e
ThenthedualspaceV is the spaceofall continuous linearmaps V F

For fer TeV we write III If Thinaturalpairing
RecallfromlinearAlgebra

Infinitedimensionalvectorspaceselementsin V insomebasis columnvector canbe

identifiedwith elements in V nowvector

But in infinitedimensional spaces V canbe larger than V Ideal tobasisinVisnot

necessarily abasis

Definition2.26

Theelementsof thedualspace s'd of 511124 arecalled tempereddistributions

or generalizedfunctions



Examples

let 1 1 1 galeL Rdl forsome men define

Tg Slim C f to Sghfieldx

Ty linearclear

Tg continuous If fu f inS does TyIfn f 0 as a sequencein a

Tg fu fl fgal full fix dx e f lgall Ifull fail dx

Infield lluthiI.tt tfwttln
Tge S

Delta distribution 8 S e f HS f f lol

S e S clear 1 If ulol floll ell fu fila

A usefulnotation inthespiritofpreviousexample is

S fl f lol SSCHfieldx andsimilarly fSix alfadx flats If aeRd

butkeepinmindthatSixt is not a functionRd e

S canbeapproximatedbyfunctionse.g inthe followingway

let gel th d there Sgladx 1 and gulfngluxt ladilationasinHwa
st.fgulxldx fugluxldx fgl.cldy 1



LingTg Itt hisSg Ef fix to

f lol Guyfngluxllflxlflaldt
SYML.IE11

to bedominatedconvergence

f o 81ft

NextWehavetwonaturalnotionsof convergence for fu fuev andTuluTheV

Definition2.29 Let V be a topologicalvectorspaceWedefine

a fula fueV convergesweaklyto f eV if himThnI THI K TeV

Weuse thenotation uglyfu f or f n f

b Tula TneV is a weak convergentsequencewithlimitTe v if

LingTHI THI F f eV

Weusethenotation wth Tn T or Tn T

E Tg
It s

Next extend Fand I to operators S S




