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recall a topologicalvectorspace V its dual Itar2,2020

weak
convergencewishjmfu f EV means T fn THI V Te V

weak
convergencewuhjmTu T means I f THI Ff eV

next extend Fanddi to operators S S

Theorem2.30

let A S S be linearandcontinuous Thentheadjoint A S S definedvia
CCl

T IAH f f E S is aweak continuous linearmap
ES Eg Cre
W CfA'tbg AfitIssiES

Proof first A TE S sinceToA compositionof continuousmaps

sequentialcontinuity let IT T thenV fes

ftTn ft TuIAf TIAfl ftTIIft so ATu AT

problem topologyin S notgivenby ametric so sequentialcontinuitydoesnot
necessarilyimplycontinuity

buthereit does usingthetopologicalconceptofnets proofomitted 0

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

The S by TH Tff Ff ES



Corollary2.32 F S S is aweak continuousbijection and If Tq for
all f e S for fel't recallTfIgfSfg

Proof F S SSis continuousandlinear so weconcludewithThem2.30that F S S

is weak continuous

Bijective F E'T HI T F ft T Ff f Tff
yeswithcontinuousinverse F F

Also for f E S or f C L plancherel

TheCgt Ill gtTIEgtfflxlglxldxtfflxlglxl T.ly VgeS 0

Ex Fouriertransformof 8 SCH fall

If1 8 I I 101 5 2e fHdx TgIflw
gal

Tgwith gH 2e E is theFouriertransformof 8 or 51k172m 1

next derivatives

note of S s S is linearHeartand continuous since

11OffHgs 11 8000411 HfHg i.e continuityonSfollows asusualfrom
sequentialcontinuity



Definition2.34 0 4 411 04 S S ii e for Te s thedistributional

derivative0,5T is definedby f HI TH il f tffes

Corollary2.35 E f J is weak continuous and Tg Tang HyeS

Proof weak continuityfollowsagainfromThu 2.30

Also Tg ft Tg l il f Ight l il If Hdx
INtimes SfgxD find x To.ggHI tf ESintegrationby
parts

Ex for 01 1 14 11 1 wefind adz0 8 seeHW

E'S SeeHW

Corollary2.38 ForgeS Ig TI IfkTty f withgIxkgtxt defines a
weak continuousmap and g Th Tg h for heS

Corollary2.37 ForgeCp IgTHH Tlgf defines
againa

weak continuousmap

Proofs similartobefore



Remarks

GTwelldefinedfor geCp butproductofdistributions undefined
muchresearcheffort todefineit atleastforsome distributions e.g Haier's
regularitystructures

TfE S f e s is denseinS w r t weak topology notobviousproofomitted

Tfallowsus toidentifyS with somesubsetof S

Thus forA S sS continuousandlinear thedefinition A II TafuniquelydefinesA
So it makessenseto saythat Atf Taf uniquelyextends A S S to an operator
S S andjustwrite AE A

Conclusion wehavedefined FT of'T gT forgcCp y T HorgeS on S


