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2" _order Runge-Kutta stability analysis, for either 2"*-order R-K method:
A =1+ (cA1) + (cAH*/2

TimeDifferencingStabilityRegion.m (downloadable from class web page)

% s = sigma*dt

sr=-3:0.1:3;

si=-3:0.1:3;

[Sr Si] = meshgrid(sr,si);

S = Sr + Si*lj;

A=1+S+S8."2/2; % Amplification factor
contour(sr,si,abs(A) ,[1,1]); % Plot |A|=1 contour
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The stable region includes oscillations with frequencies |6;A¢7] < 2.8 and pure exponentially decaying modes

with —6,At < 2.8. The favorable stability properties for oscillations and the high order of accuracy make the
RK4 method especially popular for PDEs in which accurate wave propagation is important.



