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G 4 StabilityofTime stepping Methodsmurmur

Stability Doesthe approximating1discretized solution courageto thetruesolution

letusjust considerthesimple exampleof exponential decay
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Iuparticular Givenyo we want the y tobedecreasing

So we need that H XSH c 1 ii e
I XSte I 1St O holds anyway
H TSH c7 X Itc 2 St c

this is a condition on stability



Here we need toclose It smallenough s t At a

General conclusion easy towritedownandtosolvefor y it fintermsof y
thereare usuallystabilityconditions e.g It mustbechosensmallenough
forlater It mustbe small enough comparedto AS or Ix
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Sohere we need that at
c 1 which alwaysholds for t 0

So here the scheme converges unconditionally

General conclusion might notbeso easy tosolve foryi intermsof y and

computationally lessefficient thanexplicitschemes

implicit schemes are usuallyunconditionally stable

4 5 Application to theHeatEquation
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Inmatrixnotation
boundaryconditionstillmissing
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unite solution as fit's A ft ie need toinvertA i
or equivalently solvethesystemof linearequations ti AFJ eg by
Gaussianelimination

Boundary condition
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So theright equation includingthe boundaryconditions is
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