SOLUTION OF HW7

- Problem 6.23

The general multistep method is:
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To make the scheme consistent, we need that 7 is at least O(h) such that 7 — 0 as

h — 0. We then have
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The first two terms must be equal to zero, which implies that
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and

k=0 k=0
¢ -1
= — Z ]C(Ig_k = — (f — k;)ak
k=1 k=0
{—1 {—1
= Z k&k —/ Z Qg
k=1 k=0
{—1 l
= kay + la, = Z kay,
k=1 k=1

By the definition, 1 is a root of the characteristic equation given by (6.55).

- Problem 6.25
We approximate Y’ (z) using polynomial interpolation on (z;_1, Y'(z;-1)), (zi—2, Y'(2:-2)),

and (l’i_g, Y’(Ii_:g)). We have
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We then have
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which suggests the numerical scheme:
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i.e., the A-B-III.

- Problem 6.28
We approximate Y’ (x) using polynomial interpolation on (z;, Y'(x;)), (z;—1,Y"(z;-1)),

and (l‘i_g, Y’(l’i_g)). We have
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We then have
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which suggests the numerical scheme:
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i.e., A-M-IL



