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Given piecewise smooth function RG
defined on an interval On

Want Use Fourier series to analyze
Issue F S needs a periodic function and

we do not have one

o f

one way
to do it
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can redefine as average of side

rani
o I

can take F S of this it will converge



to f on oil or average of its side
limits

rotor wayInstead

StepI Extend f to interval E L L
2 natural ways gang

as an even function
as an odd function

Can I fu extension of f on E L L
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step Extend feven as a 2L periodic

function on B
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can redefine
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A 21 periodic function can write F S
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Even fats no sine terms
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Effggldt
an frosted
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In Oil feven t flt

The Fourier Cosine series of a

piecewise smooth function flt defined
on Oil is

fat Et ÉaucosCIt
do Effetldt an feticos hit dt

So F Cosine series is the usual F S
of the even extensionof f

Note F C S converges to f or



average of side limits at discout

on interval 0123 to fever on
R

E MH sinCH t E on

I Draw even periodic extension
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Fourier cosine series
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Oz Egan cos nt

a If'sinctldt Ef cost
O

ans I I sincHcos at dt HW

Ex fact cos Ct on Colt
f t cosCH on o



Draw even extensions extended to R
Different wording what does F cosine

series of f f converge to
1 fr even

IN

fullperiod

Notice faven cos Ctl on Rf
so cosine series of fact has only
one term f f cos Ctl
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f is not the usual cosCH on R F cosine

series has so many terms

f G I an cos Yt
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an fi Itasca cost e dt

Saw how to use an even extension
to produce a F series Can do

same w rodd extension
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Extend periodically

redefine

No

It
food extended on R

Fourier series of todd is by
def n the Fourier sine series of f

f E basin nite

but I PCH sine Hdt

It converges to f on oil to Todd
on R

Kote E Sine cosine series converge
to different functions on

R but to the same function
on oil



Ex flt ginCt F E on

T
odd extension

it

This is the usual sin CH on R
Fourier sine series has only one term
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