
Discretization, Errors



Error

• A field variable f can be represented as a Fourier 
Series.  A given term (mode) n of the series is

– kn is the wavenumber of the mode
– cn is the complex coefficient (amplitude)

• The exact derivative is 
• The discrete approx. is 

• Sub (1) into (3) and compare to (2). The rel. error is
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Error

• The number of grid intervals to 
span half a wave is

• For 0.1% error, 2nd, 4th, 6th, 8th

order derivatives we need 41.9, 
7.7, 4.3, 3.2 grid intervals across a 
half-wave:


