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Review :

· We construct a tion on the circle
, say g , such thatt

SNG(0) +> g(0)

Chap 4. Applications of Fourier series

We are going to give the application of Eourier series in

geometry , number theory, analysis and PDE.

34. 1 Isoperimetric inequality.

Thm1
.

Let T be a c simple closed curve in the plane.

Let & denote the length of T ,
let A denote the

Area of the region bounded by T. Then

A E
Moreover"holds if and only if T is a circle







It is not difficult to check that

anycF simple curve can be reparametrized by
arclength .

Lem2. Let f , g be integrable on the circle

Then < f, 9)= Fans Tn)
,

(*)

where

3 f , 9) = So
*

f() dx.

Pf. This result is a generization of the Parseval identity.

Indeed if f = 8
,

then (* ) becomes the Parserval identity

To prove (*) , let us use the following identity

<f . 9) = 4)11f+gl)- If -gl - :(If + igl -11f-igl)
which can be checked directly. Then by the Parseval identity

<f, 9) =4) /F(n) +5(n))-/ cn)-g
+ i) / F(n)+ igcn))- 1 F(n) - ig(n)(4)










