Non-homogeneous linear 

ODE’s and Fourier analysis
Particular solution of linear differential equations for  damped oscillators subjected to a harmonic force.
General solution of 2nd order linear ODE’s and its application to oscillations.

Phenomenon of the resonance.

   General properties of linear differential equations.
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Integral properties of basis functions


  ,

 

Representation of periodic functions 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 
Fourier  representation  of        -periodic functions
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We take here all harmonic functions, which have the same period
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Let us consider this function within one period,                 which is a representative enough interval to describe a

       -periodic function  f(t)  for any  t.
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Let's apply 

[image: image23.wmf]mt

nt

dt

f

n

sn

cos

sin

1

2

0

×

+

å

ò

¥

=

p

[image: image24.wmf]cm

nm

n

cn

f

f

p

pd

=

+

×

=

å

¥

=

0

0

[image: image25.wmf]mt

nt

dt

f

n

cn

sin

cos

0

2

0

×

=

å

ò

¥

=

p


and






to both sides
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Kronecker delta 
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    any  n,m
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special 

case 
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Each function        -periodic function,  f(t+2
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)=  f(t) 

can be represented in the form of a Fourier series
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    in one unique way
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Example:
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Fourier series representation
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Home reading

Example: 
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This confirms uniqueness of Fourier series representation. 

Fourier representation using functions 
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Home reading
More about representing functions in the form of Fourier series
Example: ‘Shifted function’
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Conclusion:
Each 
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-periodic function can be represented 




in the form of a Fourier series
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and, equivalently,
That is, Fourier series representation provides us with an alternative way to describe functions. 

Uniqueness: For each function, set of coefficients  fcn  and 
fsn   is fully determined, and each particular set of coefficients  {fcn ,fsn}   determines its own function.

_______________________________________________________________
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Be careful:
Representation of a periodic function in the form of a Fourier series depends on the period of that periodic function. 
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