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Fourier series
Some important PDEs

So n using Fourier series

Consider the interval E L L
consider complex valued continuous or Riemann integrable

function on E L L

Let fix fix be such nice functions on I L L
we define inner product

f g I f fix gix dx
L

Tcompare this with Hermitian inner product on Q
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remarks if we consider the L space on I L L

with the above inner product then
Enix nez forms an orthonormal basis

Given any continuous function fix on E L L

we can define its complex Fourier coefficients
Cn net

Cn Len if fi é fix dx



complex Fourier series

fix I Ey Cn Enix

Pompey suppose V is a finite dim Hermitian
rectorspa

and en en is an ONB

Then for any UE U we have
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For fix continuous then for any X E E Lil we

have

fix Zz Enix Len 7 I find ElenaLeaf

Real functions's Fourier expansion

Given a real valued function fix on I L L

we can use

y sin In cos n n

to expand f i e
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fix Ao t É An Cna t bn sum

To extract ao we do

41 fix 21 Ao JI a dx
I I fix dx Ao

a E SI fix ax
Cuca Coste

to extra it an we apply L Cn 7

Cn fix An L Cn Cn An

but I fi sin Itn fix dx

find its complex Fourier coefficients

read ODE



Famous tittle
Given a function that depends on more

than one variable say fix y

we can talk about its partial derivative
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We can define higher order partial derivatives
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In the case that f is twice differentiable

then 2x2yf Jy2xf
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If measures how much a function bend

EI on IR afix 25 fix

a fix o E 25 fix o

fix at bx straightline

Ex on IR a fix g 25ft Ijf
a foxy o E 25foxy 2jfex.gs o

sol'n fix g at bxtcy
foxy Xy



or f xy x2 y

The so n to If ix y o is called
harmonic functions

Eigenvalueproblem for D
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Heat equation
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Fourier expansion

If foix É bn sin toxin
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