Building a Triangle Wave from Cosine Waves

A=1 Amplitude of the triangle wave

Xi= 21t Lambda is the wavelength of the triangle wave
n:=12.7 Set of harmonics to use

k :=n- 2w Wave numbers, one for each harmonic

n A
Exact triangle wave function, for comparison:

2A PN
F.(X) = | —x if x>20AXx<—
a(®) N 5

2A .
—-(\ = x) otherwise

_ 2A-[(—1)n - 1] "Magic" formula for the amplitudes. (This is
4= 2 derived from Fourier analysis.) Note that only
(7c-n) the odd ones are non-zero.
20,= A a0 is twice the average value of the function.
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f(n,x) := an-cos(kn-x) The individual cosine waves

= — E f
£ = 2 + (Z (n,x)] Truncated Fourier series to approximate the saw-tooth wave.
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Some Individual Cosine Waves
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Triangle Wave and Fourier Approximation
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Fourier Approximation
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