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o Another Example (Fourier Series Methods):
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The last result warrants careful consideration. The result is not always = 0.
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Fourier Series (Complex Form)
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e Example (Problem 2, p 119):
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Proof
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° Example1 (Problem 4, p 119):

fl)=r*0<r<2x, f(t+27)= f(r)
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! Modified, to include amplitude and frequency spectra
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Amplitude Spectrum:
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Frequency Spectrum:

10des

¢ Fast Fourier Transform (FFT)

As evidenced in the above calculations, it’s an inefficient procedure to find the
Fourier coefficients a;, by from first principles.

Consider instead the following scheme: Suppose we wish to find the Fourier
coefficients a;, by for 0 <k <N
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Define (complex) numbers: cp=a, +iby =% ) f (0, )exp(ik@r) (IX.2)
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Define integers M, K such that: 2N = MK . Then, for 0< jy, <M, 0<r, <K:
J=IM + jo,r=nK+r,

o Exercise:
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Using the fact that any sum of the form: Zy, can be re-written in the form:
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which is the FFT algorithm



