Fourier Series

Periodic Functions



The Mathematic Formulation

* Any function that satisfies
f@)=f@+T)

where T is a constant and is called the period
of the function.



Example:

f()= cos§+ cos% Find its period.

f@)=f@+T) mm) cos%+cos£:cosé(t+T)+cos%(t+T)
Fact: cos0=cos(0+2mm)
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Example:

f(t)=coswt+cosm,t Findits period.

f(@)=f(t+T) wmp coOS®+COSW,t=cos®(+1)+cosm,(t+T)

o1 =2mn

®, m o, mustbea
- ®, n ‘ ®, rational number

0,1 =2nn



Example:

f(t)=cos10z+cos(10+m)t ><
Is this function a periodic one?

o, 10 not a rational
®, 10+m  number




Orthogonal set of Sinusoidal Functions

é A
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1 COS M, COS 20, COS 31, "+ ¢

SIN My¢, S 2m,¢,SM 3m 7, -

/

an orthogonal set



Define w,=2m/T.

T/2 TI2 |
[ cos(mwgtydt=0, m#0| || " sin(met)dt =0,

m#0
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_[ - sin(mw,t) cos(nw,t)dt =0, forall mand n




