




This is a fundamental question in Formier analysis.

suppose the answer is yes , then formally we have

1. f Sinuxdx= Am Sinmx) sinux

=> A sinmx sinux

= An
,

here we use the fact that

Sinux sinmx dx =

"& if new

Si S8 o otherwise

Henc

An= fexsinaxdx
,
n= 1

,
2, ...

Now we call

= An Sin nx
m= 1

the Forier sine series of f on To , it.)



1.7 Fourier series

Suppose a "reasonable" function f on To,I has

a Forier sine series· Then extend o to an odd function
the same

on EN, #1
, f still has fine series on ET, iT]

·

We
may

believe that an even function & on En,]

also has a cosine series

g( = 20 Bmcosmx,
(Formal argument : G"is odd , so

g'(= bmsinmx

=> gx =S gmdx = [Bmmx)

Notice that every function F on En,I can be expressed
as f + g

,

where f is odd and g is even

To see so
,
let fex = #FFx ,
g




