
THE ANOTHER PIECEWISE FUNCTION EXAMPLE
. . .

- A common misconception when 1st learning about

Fourier Series is that you have to work out

multiple series for a function w/ a piecewise
definition .

This is not the case ! We just
work at one FS . for the whole thing .

- A function is
"

piecewise
" if we have to

break its definition up into differentintervals& write it differently on each one .

- Some examples :
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- Piecewise functions are used whenever we are

working w/ a quantity that is discontinuous

or has derivatives that are discontinuous



- Examples are the binary voltages used in

digital circuits
,
where V= t 5 volts for "

on
"

& O volts for ' 'off "
,
or the periodictriangular

wave in the last example .

- ( In that last example I specified thebehaviourof Fcx) outside of E- 1,1 ] by stating that
f- (xt2 ) = Fcx)

.

So any x can be followed back

to a value in E- I
,
I ] .

For instance , 7139.57=137 's)= . . .

= III. 5) = 710.5 ) = 0.5
. )

- When we evaluate integrals involving a function

w/ a piecewise definition we have to break

it
up into sub - integrals according to the

definition of the function
.
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- When we work out the F. s . of a piecewise
function we 'll need to do this for the

integralswe evaluate to get ao
, an , e: bn .

- EXAMPLE :
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This is a perfectly good result for an
, though

its a little messy .
Can we simplify it @ all ?

Usually when we have trig functions evaluated @

integer multiples of it or ith we can write the

result in terms of C- IT or I ± C-Dn
, etc .
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One way to write this is to consider even e: odd

values of n separately .
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Now for the bn
,
which should be zero .

bn = ¥ Itxlsmlnx )
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First lets show bn - O by directly evaluating the

integrals :
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Alternately , you could use FC- x ) -- Fix) on [ - it, it ]

while sin f- nx ) = - sinlnx) to show this before evaluating
the integral .
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So our Fourier Series for Flx) is :

F- ( x) = Ao t ⇐ an coslnx) + ⇐ b.IS?nCnx )
= Ao t Ff

,
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Did we get it right ? Lets plot the first N terms

in each sum & compare w/ our original function .

That is
, we 'll plot FIX ) and

t II. '
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- Now here's the important point : We only
worked out one FS . E: it describes the whole

piecewise function everywhere on E- IT, it ] . We did

not write a separate F.s . for the 3 intervals

E- IT , - the] , Eth , 'The ] , and [Hz
,
it ] where Flx) has

distinctdefinitions !


