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Finite Fourier Series and Stability
The approach is to consider a discrete Fourier mode for the problem of the form
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Using the form in difference scheme, we get:
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Since we want the 
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 term will not grow without bound, we will restrict 
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 so that 
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The above process using the Fourier mode is discrete von Neumann criterion for stability.

The basic approach using finite Fourier series is the same as its continuous counterpart. Choosing 
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periodic complex valued 
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and 
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 functions:
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Defining
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Also, we can represent a function in terms of the finite Fourier series as follows.

THEOREM: If 
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 is defined on 
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 can be written as
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Example: Use finite Fourier series to solve the following difference problem.
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Solution: 
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. Hence, by the theorem given, we have a solution of the form
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The form should satisfy the equation:
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Using (1) and (2):
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Let 
[image: image28.wmf]2

sin

4

1

2

x

j

r

j

D

-

=

p

x

, then:
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Using (3) in (0):
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The final step is to determine 
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Multiplying both sides by 
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, we get:
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Therefore, the solution of the equation is:
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