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Example

%% Problem setup

x0 = 1;

a = -1;

h = 0.1; 

T = 5; T = 5; 

tau = 0:h:T; 

%% Exact solution

x_exact = @(t) exp(a*t);

figure

plot(tau, x_exact(tau), 'b.-')



Example
%% Forward Euler
f = @(x) a*x;
y_approx = -ones(size(tau)); 
y_approx(1) = x0;

% Initialize vector
for i = 2:length(tau)
y_approx(i) = y_approx(i-1)*(1+h*a);

end

hold on
plot(tau, y_approx, 'r.-') 
title(sprintf('a = %.1f', a))
legend('Exact', 'Approx.')
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Numerical Consistency: Forward Euler



Numerical Consistency: Forward Euler



Numerical Consistency



Numerical Stability: Forward Euler



Numerical Stability: Backward Euler



Numerical Stability



Numerical Stability



Numerical Convergence



Numerical Convergence





Stiff equations


