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5A Numerical Analysis
Consider the ODE of the form
y’(t) = f(t y(t))$ y(O) =Y € R3 (*)

where y(t) exists and is unique for ¢ € [0,7] and T > 0.

(a) State the Dahlquist equivalence theorem regarding convergence of a multistep
method.

(b) Consider the following multistep method for (%) with a parameter o € R: g?’s RLD T

Yn+3 + (20‘ - 3)(yn+2 - yn+1) —Yn = ha (f(t7L+27 yn+2) f(tTL+17 y7L+1))7 ’4_'

producing a sequence {y,}n<n, where N = L%J and h > 0 is the step-size. It is
given that the method is of at least order 2 for any a and also of order 3 for @ = 6.
Determine all values of « for which the method is convergent, and find the order of
convergence.
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