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Exercises: 
 
1. Compute the Fourier coefficients, a0,  an and bn for the “flipped” bipolar, triangle 

wave, in the time domain: 
 f ( ) = f (kx) =  (2/)         for       0    <  /2 
 f ( ) = f (kx) = +(2/)   2   for   /2   < 3/2 
 f ( ) = f (kx) = (2/)  + 4   for    3/2   < 2 

Compare these Fourier coefficients with those obtained above for the “unflipped” 
bipolar triangle wave. 

 
2. Compute the Fourier coefficients, a0,  an and bn for the “shifted” bipolar triangle  

wave, in the time domain: 
 f ( ) = f (kx) = +(2/)   1   for  0    <   
 f ( ) = f (kx) = (2/)  + 3   for     < 2 

Compare these Fourier coefficients with those obtained above for the “unflipped” and 
“flipped” bipolar triangle waves. 
 

3. Work your way through the details of computing the Fourier coefficients, a0,  an and 
bn for the above-discussed specific case of the bipolar sawtooth wave. 

 
4. Concoct a waveform shape of your own interest, write out its mathematical 

representation,  f ( ) over the interval 0    <  2, and compute the Fourier 
coefficients, a0,  an and bn associated with your waveform. 
 

5. For each of the above exercises, use e.g. MathLab, or a spreadsheet program, such as 
Excel to make plots of the harmonic amplitudes, |rn|, the loudness ratios, Ln / L1 and 
Fourier contruction of the original waveform, for e.g. the first few harmonics. 

 
 
References for Fourier Analysis and Further Reading: 
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