MATH 5620 NUMERICAL ANALYSIS II
HOMEWORK 2, DUE WEDNESDAY FEBRUARY 10 2010

Note: Please do not loose time solving systems or finding roots of polynomials
by hand (unless the roots are trivial to find). You can use Matlab, Maple etc...

Problem 1 (K&C 8.4: 4,5) Use the method of undetermined coefficients
we saw in class to derive:
(a) The fourth-order Adams-Bashforth method:

h
Ynt+1 = Yn + ﬂ(55fn —989fn—1+37fn_2— 9fn—3)
(b) The fourth-order Adams-Moulton method:

h
Yn+1 = Yn + ﬂ(gfn-i-l + lgfn - 5fn—1 + fn—Q)

Note: The linear systems are easy to setup by hand (you can reuse most
of the values given in the class notes).
Problem 2 (K&C 8.4.16) Determine the order of the method

Yn = Yn—2 + 2hfn—1

using the procedure outlined in class (compute dy, di, ... stopping at the
first non-zero d,+1. The method will be of order m.)
Problem 3 (K&C 8.5.1) Determine whether each of the following methods
is stable, consistent or convergent. Please use the definitions of stability
and consistency we saw in class.

(a) Yn — Yn—2 = 2hfn71

(D) Yo — Yn—2 = (1/3)(Tfa1 — 2fu-s + Fr_s)

(©) Yn — Yn-1 = (h/24)(9fn +19fn—1 = 5fn—2+ fn-3)
Problem 4 B&F 5.6.2 and 5.6.6 (a,b only).



