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Appendix A: Mathematical Facts and Fourier Analysis  
A.1. Elementary Complex Functions: 
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A.2. Trigonometric Identities:  
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A.3. Elementary Series: 
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A.4. Sums and Geometric Series: 
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A.5. Integrals: 
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 Integration by Parts: 
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A.6. Fourier Series and Fourier Transform: Fourier Series of a well-behaving function as discussed in 
the body of the text is defined by: 
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and the coefficients can be evaluated from inverse relations: 
 D.C. Term = Time Average of :)(tx   
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 Sine Terms with odd symmetry: 
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and the conversion formulas from one set to another: 

    00 ca =      22
nnn bac +=        and   )arctan(

n

n
n a

b
−=θ                  (A.5)  

 
Fourier Transform: The Fourier transform of a well-behaving signal )(tx is defined by:  
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and the Inverse Fourier Transform: 
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Last two equations form the Fourier Transform Pair: 
  )()( wXtx ⇔  with 

  )}({)( txFwX =  and  ( ) )}({1 wXFtx −=   
In general, )(wX  is a complex function of the real-valued independent variable w and it is written in terms of 
the magnitude and the phase: 

  )(.)()( wjewXwX φ=                      (A.8) 
 

Table A.1 Continuous Fourier Transform Properties  
 Property Time-Domain Frequency-Domain 
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Table A.2 Important Continuous Fourier Transform Pairs 
 

          Description              Time-Domain                        Frequency Domain                          Constraint 

 1       Exponential      )(. tue at−    )/(1 jwa +       0>a  

 2       Reflection      )(. tueat −    )/(1 jwa −        0>a  

 3       Laplacian                        ||tae−    )/(2 22 waa +        0>a  
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