
 Lesson 25 03 11 2022

faggoting
hoped to write a 2m periodic

pea s Can Hens

Today determine au au bn in terms of
the given f

Motivation pp vi ve known

4W vectors V v2 O

W given want
to write

M
w w air 92k

for some ar 92
unknown tbd

Is w V a v v t 924
0

a

similarly ar Yj



Want f 9oz ancoscut basin ut

Analogies f es w

do an bn I 91,92

I cos at sin at a vi v2

important ingredient u ve o
T

Analog of dot product Fg fight
T

Deft 2 functions ult ult defined on

a b are called orthogonal on

Laib if b

ult vetldt 0

a Tumultiplication

Ext a act 1 vet cost Laib l nm

f t cost at sint o

I cosh orthogonal on Min

Interval is important



It 1 costdt sint If I

I cost not orthogonal on f n

b act cos t VCH Sincil
a b f nin

coscHsinct dt I sin 2Hdt o

n

c

It
ÉcHuctidt

o

a'Tb

Fat proof exercise

h me 1 2

a cos Imt coscutldt o n m

T U M

cosines of different frequencies
are orthogonal on nin



b sin lent sin ut dt o u m

T U by

c f sin mt cos ut dt o m n
n
T n

d f cos ut I dt sin ut Idt

O

Assumptions f piecewise continuous
27 periodic
it has a Fourier series
which can be integrated
term by term

f E L t E an cosine t basin ut

To find a o Multiply by 1 and integrate

fifettedt sat E.at fttIdtygt
E bn sinlntt.at



of fidt ffcHdt
T

In

a Ifaldt

To find am for some fixed m Multiply
by cos t integrate O fact

fctscoslmtldt q11 co tldt

É an IicoslutlcosCmtldt

É buff sinfutcoslutldt
8

É an.fi tosimHdt
fact

t



f f cos ut aunt

am I 1 fet cos mt dt

similarly

bn I f fol sin nt dt

Logic of what we did if f well behaved
and is equal to its series expansion then
the coefficients have to be as above

Regardless of whether this is true we

will define the Fourier series of
a piecewise cont 2T periodic function
as

Elancoscutltbusincut yes
offWl ao au bn as above



trite
f n q E coslutlebusinlutl

p

meaning do an bu are given by the
boxed formulas in terms of f
no claim that f is equal to
infinite sum

Ex
o o

n T 37 IT

O O O
C an

Compute F S

flt t on

a f tat I I 0

Exercise if u I an O



but I 1 tsinlutldt

in t cogent dt

TT n

tcostuti tut coslutldt

R R

In to start tacos hit t I sixty
i

Z cos na In i


