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Explicit Euler Method and Stiff Problems
Consider the one-dimensional problem
u'(t) = =du(t), u(0)=1.
This is an ordinary differential equation (ODE) of the form
W () = F(t,u(), u(0) =1,

and can be solved by the explicit Euler method on an interval [0, T] in the following way.
Let N be the number of time steps, so that h = % and t; = th. Then the approximation
up, (with the notation u; = uy(x;)) is calculated as

uy = u(0) =1,
Ui = Uj—1 + hf(ti_l,ui_l) = Uj—1 — h)\ui_l, Vi= ]_, .. 7]\/v.

Implement the explicit Euler method to solve the above ODE for T'= 1, A = 10, 50, 150, 200,
N =1,10,...,100. The correct solution is given by

ut) =e ™ €0,
Compute for each N, A the error

=U,...,

What do you see?



