
 

May7 2020

Numericalanalysis

Last time Analysis of one step methods for solving
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Consider the model problem

y Xy
Exact solution is ylt Celt

O iffRH L 0



Disintite using for example the forward Euler method
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The following condition must be met for stability of
Forward Euler
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If the region of stability is the entire left
half plane Inch
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then this means that for a X with Relt co any
choice of h 0 yields a stable solution i.e yuso
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Example Backward Euler
Backward Euler replay
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Fourier Series

Any function f C 0,2T and periodic can be

written as ftp.ganeino ycontnius
Turinseries
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Goa compute the coefficients a
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Define the DiscreteFourierTransform
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This is a matrix actor product
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Goal Compute this matrix vectorproduct first
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Looks like a disciteTorrierTransform of size N z instead

of N
But k goes from h 0 N I
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permutation matrix

The cost of doing this is
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Since we assured N 2h we can split Fry again and

repeat the procedure There will be log N splittings

Eventually arrive at the cost 01Nlog N FastFourier
Transform FFT



Two important facts Ut FFT is an exact algorithm

which relies on algebraic properties

of 4N

The FFT is at the heart of
all digital signal processing in
electrical engineering


