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-32Perseve'sidentitya be a T-periodic sit . fand o

af piecewise defined. Then :

=Cf(x)dx=a
where Sanyo and brines are the Forier coefficients.

Example :
let f : to , 2T2 -> Re defined as

f(x) = 4 ! XeT and extended by -pica



The Forier coeffs. are do = 1 , an
= 0 Xn> 1 and

if n is even

bu =1 otherwise

We have :

->(fro=(f(x)dx=2
= 1

.

=Can +b)=
n= 2k+ 1

1=



Proof of Perseval's identify : for the save of simplicity we

assume that T= zit and thatf is continuous.

Then fix) = Ffox) -XR ·
and

#(f(x) dy =1x Ff(x) dy

-(x)(lancosux + businux)y

-xaux-> = Ham

# As 2π

+



-a
Note :

th
fx(x-vo)+ f(x) (x-x.

fM
It

an = So fix cosux bu = 2xsinnx
I

T= IT

-



differentiationand integration term by term

Fourierseies

· Theorem 1 : Let fiR-tR beatimous T-periodic

function st . fendf" are piecewise defined. Let

Ff(x)=x) +busin(x)
its Forrier series · Then , the series obtained by differentiating

Ffexs term by term converges FX-Otte
and we have :

# - an sin (x) +b(x)

= E (f'(x +o) + f(x-0))
where



f'(x +o) =lim fit) , fx = lim fl
t-X

tX

· comment : As f is continuous , fren Ff(x)
= f(x) VxeR

and , imparticle , the series obtained as fox converges

to f(x) XXeR where f is continue

Examples :

a) let f : to , 2T
- R defined as

f(x) =1 XTOT isextended by2.
a f(x)

i



The Former coeffs are bu =0 # n> 1
,
90 = It

if > is even

on =I if us, is old

f(x) = Ff(x)=-
y
feP(IR)

f'(x) is presence defined

-



xfx+of a

(Ff)'(x)
1
(1 - 1) =0 if X=0

Z
+10

I & (e+u = 1 = f(x) if xe]0 ,H I
t( - 1 + 1) =0 if x = π %
& ( - 1 - 1) =6 = f(x) if Xt [π ,

25

I if x = 2π
=
(a - 1) = 0


