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Now that we have seen we can use superposition

to build solutions to the war equation we

might ask can we use the concept of
superposition to deal with more general
periodic signals

We've claimed that any flt that is
periodic can be written as

Xlt do Eancoslnwotltbusiulnw.tl
A where nwo representharmonics of some base
periodicity no typratly the It observed

foggy Est pond signal
this is maybebestconducted via example

thpginfightnal
in electronic systems is the

dutycyle A signal is turned off and on

at some regular interval thewhich can vary interval widths
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and can ramp up and downdifferently

HEE
In all cases we can use FerDecompristin
flt not I ancostawot tbusinluwot
A later we will use the fast farriertransform FFItoshowhoutogetapmxruteans.int

EIamplethesquareway
Consider the square wave 50 dutycycle
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Mathematically this signal is discontinuous
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We will use Fouriers Trick to find
an's a bus to approximate this duty
cycle with continuous functions

HH Eg Eancosluwotltbnsinlnw.tl
An Sect cosInwot dt no

ToIbnFofoxasinland
usingorthogonalfunctions
to getcoeffs

Lets lookat it first and comparetothe model
Vet is not symmetric so
ans 0 follows sine symmetry

If is just theDcoffset average of signal
Ao Vo

Oursimplihednd
flt VIE bnsmlnwot
All thats heft is to find bn



but Fit sin Inwot dt Wo EE
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our integral simplifies to

but I fjo sin aft at
2

sin Itt dt

In loosen EID
but 2 Eun costar 1
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TtButwhatoes this look
like


