
 

Application 5 Fouriertransformof21Tperiodicfunctions
Definition For a function u Co t e we define

Fu n I n Te int ult dt ne Z

For a sequence a Can ne z we define
F a G THE eintan XE Coat or xEIR

Thus Fu is welldefinedfor U E L 66,23 and
F a is welldefinedfor a E l 2

TheFouriertransform is particularly wellbehavedon EC6,277
LemmaThe functions enCtl e inte 2410,23 are orthonormal

Proof We compute en em f einmtdt 6 Ifm D

CorollaryFor U E E110,250 wehave 11Fully EMulligan
lil let El 2 a Caninez an to onlyforfinitely

many ne23Then I F allyap alley for a e Cc Z
Thus F extendsby continuity to F A2 226,17

Proof i III Fuat Én I la en tell ultraay forallNew
Notehere that El tuenen orthogonalprojectionof
u onto span e n en

Iii 11F allEgyptIl Tanen112 5 lankllallei D

Notethat F F as a for a e cat andthereforefor a etc
checkthis However we donotyetknow if F Fu u forall












