
Let f be a 24-periodic function
.

Question :
Under which assumption ,

the Fourier Series

of f converges absolutely ?

1. f tC => Absolute Convergence of Fourier Series

Proof : fin = Effe**dx
= Th fixe dx integral by part
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# f Lipschitz => Absolute Convergence of its Forrer Series

Recall the definition of Lipschitz : If(x)-fys) -> <(x -y)
,
i.e.,

1-Holder. By Tutorial 3
, Ifcns) = 0 (ii) .

However
, It diverges.

Proof :

Step 1 : For any h<0, /sinnhl Ifins =O e

Pf : Let g(x) = fixth) - fix-h)

Then in= i gixe" x

= fixthem"dx- fix-here
= einh fin)-e-inhfing
= Zismuh Flus

Ther

4. sinwhifinP=Odiginc

= if *gMidx Parseval's Identityo



= 2π(f(x+h) - f(x-h) x

42 Lipschitz

Step 2 : [lfinsk = 0(Fi)
zP- <(u)

,

> 2
P

Pf : Let h =T
For n with 20" < Ink > 20

,

we haveInhl-E
,
thus

* /smnhl2 = I

Then I1finsP-22 /FinsMIsinhl
zP-< (v)->>P zPk(n/>P

2(a) Step 1

T



Step 3 :
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II. f 2-Holder (2 >) =) Absolute Convergence
of its Fourier Series·

Proof : Step 1 : FinsPIsihul=

Step 2 : I Pfin = 0 ( +p)& kInk>

Step 3 : I Pfin)) =0Ttp)2P- 'n/=P

Step 4 : Finl -> c.
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