Non-homogeneous linear 

ODE’s and Fourier analysis
Particular solution of linear differential equations for  damped oscillators subjected to a harmonic force.

Phenomenon of the resonance.  

General solution of 2nd order linear ODE’s and its application to oscillations in electric circuits.

   General properties of linear differential equations.
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Integral properties of basis functions
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Representation of a function in the form of 

Fourier series 

Elements of Fourier analysis.

Literature: 

All you wanted to know about Mathematics, 

but were afraid to ask,  L.Lyons  -  V. 1, Chs. 5, V.2; Chs. 11,12 

Other reading:
Mathematical Methods for Science Students, G.Stephenson – Chapts.15
Mathematical Methods in Physical Sciences, M.L.Boas 
Each 
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can be represented in the form of a Fourier series
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Another equivalent form of Fourier series is
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where  n  are integer numbers, 

n=…-2,-1,0,1,2,…
and 
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Complex Fourier series 

(expansion over exponential functions of an imaginary argument)
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Functions










represent an equivalent ‘basis set' of functions which can be used for a Fourier series expansion, which has the following 'orthogonality' property:
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Example:
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How to change from a complex Fourier series representation to cos-sin Fourier series representation:
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Function determined within the interval  
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       Home reading
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Another way of finding representation of the following function in the form of cos-sin Fourier series.  This calculation uses the method of integration by parts.
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Fourier series representation of this function:
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