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Divergence of a multistep method

We consider the explicit linear multistep method:

exact values ug = 1 and u; = e™".

h

Ujt2 = 4’£Lj+1 — 5’le = h(4f(tj+1, ’le+1) an Qf(tj, ’U,j))
for the initial value problem y' = —y, y(0) = 1 which has the exact
solution y(t) = e~*. As initial values for our method, we use the

t | exact solution| h=0.1 h=0.01 h=0.005
1.000 1.000 1.000 1.000
0.1 0.9048 0.9048 0.9044 -289.9512
0.2 0.8187 0.8187 |[-4.9039e+03 | -2.9452e+16
0.4 0.6703 0.6700 |-5.2730e+17| -3.0199e+44
0.6 0.5488 0.5399 |-5.6690e+31 | -3.0966e+72
0.8 0.4493 0.1990 |-6.0947e+45 |-3.1751e+100
1.0 0.3679 -6.6773 |-6.5524e+59 |-3.2557e-+128
1.2 0.3012 -197.9577 | -7.0444e+73 | -3.3383e+156
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