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• 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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• Example (Problem 2, p 119): 

 

f(t) = t , 0 < t < 2π 
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Proof: 
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• Example
1
 (Problem 4, p 119): 
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 Modified, to include amplitude and frequency spectra 
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(k > 0) 

( ) ( ) { } 2

3
4

2

0

3

3
1

2
1

2

0

2

2
2

0

2
0 π

π

π

π

π
==== ∫∫ tdttdttfC

p

p
 

 

Hence: ( ) ikt

nnk
k

ik

k

ikt

k eeCtf )(2
0,

12

3
4

2∑∑
≠±=

+

∞

−∞=

+== ππ  

Amplitude Spectrum: 

( ) ( ) 22211 122* 222 πππ kCCC
kk

ik

k

ik
k +=== −+  

 

259.1251

576.1161

106.291

181.341

594.612

159.13

2

25
2

5

2

8
1

4

2

9
2

3

2

2
1

2

2

1

2

3
4

0

≈+=

≈+=

≈+=

≈+=

≈+=

≈=∴

±

±

±

±

±

π

π

π

π

π

π

C

C

C

C

C

C

 

 

      Cn 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

n 



 5 

Frequency Spectrum: 
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• Fast Fourier Transform (FFT) 

 

As evidenced in the above calculations, it’s an inefficient procedure to find the 

Fourier coefficients ak, bk from first principles. 

 

Consider instead the following scheme:  Suppose we wish to find the Fourier 

coefficients ak, bk  for Nk ≤≤0  
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0101 , rKrrjMjj +=+=  

 

• Exercise: 
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which is the FFT algorithm 


