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2 More on stability of discrete schemes
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3 Stability via ODE schemes
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function ode( sigma, dt, tmax )
% ode( sigma, dt, tmax ) Plot discrete solution of ODE

nstep = floor(tmax/dt);
tmax = nstep*dt; % make tmax be exact multiple of dt

% Uncomment just one of these statements

eta = 1 - sigma*dt; % Forward Euler
%eta = 1/ (1 + sigma*dt ); % Backward Euler
%eta = (1 - 0.5*sigma*dt)/(1 + 0.5*sigma*dt); % Trapezoid

t = linspace( 0, tmax, nstep+1 );

u = zeros(l,nstep+1); % allocate storage for whole array
u(l) = 1,

for i=l:nstep; u(i+1) = eta*u(i); end

% Exact exponential solution
t0 = linspace( O, tmax, 101 ); u0 = exp(-sigma*t0);

plot( t, u, "-ok’, t0, u0, 'k' ); xlabel('t); ylabel(u(t)' )
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4  Stability for PDEs
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