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Fourier Analysis

Normal Modes: ¥, (x,¢)= 4 sm(nL jcos(a)t J5,)

One equation, infinity unknowns ...

..Thanks for nothin' Joel

Joseph Fourier, 1768-1830




Focus on the shape first!l yx)
y(x)= Z B sin[%)
n=1

How to find a specific B,  Multiply by #n harmonic and integrate.
This reduces series to 1 term!
Mathematically...
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L'Hopital's Rule:

If ffc)=0 and g(c)=0 then llmf(x) hm ( )
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z y(x)sin[n*Tm]dx =

B.L
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y(x)= Z B, sin[?j B,
n=1
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Any shape y(x) between 0 and L
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Integrate by parts:
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B = —2iLcos(n7r)

() = ZB sin[?)
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(French's Fourier Foibles)
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Not so good for other shapes..
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More General: function periodic on interval x =-L to x = L.

y(x)= 4 + Z A Cos(ﬂj + Z B, Sin(@j
2 n=l L n=l L
1 L
A, = Z—J;y(x)dx
17 nx
A = Z;[ y(x)cos[T}Lr

L
B = %—J; y(x)sin [?)dx




Something hard:
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Any well behaved repetitive function can be
described as an infinite sum of sinusoids with
variable amplitudes (a Fourier Series). On a
stretched string these correspond to the
normal modes. Fourier analysis can describe
arbitrary string shapes as well as progressive
waves and pulses.



