Num. anal. of diff. eq. (winter 2025/2026) Jun. Prof. Dr. M. Schedensack

Exercise Sheet 4
winter term 2025/26
Discussion on 17.11.2025

Exercise 1. Determine the coefficients of the Adams-Moulton-method for m = 3.

Exercise 2. Show that the Adams-Bashforth-method with m steps is consistent of order m
and the Adams-Moulton-method with m steps is consistent of order m + 1.

Exercise 3. Let (dy, Bg)g:()wm define a linear, explicit multistep method and (ay, 5¢)r=o....m

define a linear, implicit multistep method. The approximation yi.,, is defined by yri, =
y,iﬂzm, where y,(flm is defined by the following algorithm:

1. Compute the solution of the explicit method, i.e., compute

m—1 m—1
eim =— > dypre+7 > Bef (e, Yeye).
=0 =0

3. Compute j steps of the fixpoint iteration of the implicit method, i.e., compute y(j )

K+
with
m—1 m—1
i+1 i
?J;(g_:rm) = - Z OYkye + T Z Bef (teres Yure) + TBm [ (Ligm, y;iim)
=0 (=0

Show that, if f is Lipschitz continuous in the second argument, this algorithm defines an
explicit multistep method with order of consistency p = min{pexpl + 7, Pimpl }, Where pexp1 und
Pimpl are the orders of the explicit resp. the implicit method.

Exercise 4 (Programming exercise). Implement the Adams-Bashforth method and the
Adams-Moulton method with 3 steps and compare the results to those of the already im-
plemented methods. For the first two steps, the midpoint method can be employed. Do the
methods converge with the optimal rates?
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