What have we learned so far:

1) The complex exponential function ejt  is a shorthand notation to describe phase-shifted sinusoidal signals:   ejt  = cos t + j*sin t. The phase is coded into a complex amplitude factor A. The physical signal is represented by the real part of A* ejt .

2) Sinewaves and complex exponentials are eigenfunctions of linear and time-invariant systems: their waveform is not changed by the system.

3) The frequency-dependent amplitude ratio of Output / Input (the complex amplitude response or gain) is a mathematically simple function: it is the ratio of two polynomials, T()=P(j)/Q(j). 

4) The variable of the Laplace transform, s, may be substituted for jThen H(s) = P(s)/Q(s) is called the Transfer Function.

A polynomial P(s) can be represented in different forms:

As a sum: 
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As a product of linear factors:   
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As a Product  of quadratic factors: 

(one linear factor remains when the order is odd)  
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The three sets of coefficients  cn , si , (k , hk) can be converted into each other.
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