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Predictor-corrector methods

1. In this problem you “experimentally” determine the leading term in the global error
of Adams-Bashforth-Moulton predictor-corrector method vs the integration step.

• Use the third order Adams-Bashforth predictor

yn+1 = yn +
h

12
(5fn−2 − 16fn−1 + 23fn) +O(h4)

(in the notations of the course handout on multistep methods) and the third order
Adams-Moulton corrector

yn+1 = yn +
h

12
(−fn−1 + 8fn + 5fn+1) +O(h4)

to solve the initial value problem

y′ = y, y(0) = 0

on the interval 0 ≤ t ≤ 5.

• Use a Runge-Kutta method to jumpstart the integration process.

• Conduct your calculations for different values of the integration step size, h ∼ 2−k,
k = 2,3, . . . ,8. Plot the global error of your method vs h−1 in double logarithmic
axes. Using the slope of your graph make the conclusion about the accuracy of
the method.

(a) (10 points) Why do you need a single step integrator, like a Runge-Kutta one, to
jumpstart the integration? For how many steps you have to use a Runge-Kutta
integrator? What is the needed precision of your Runge-Kutta integrator?

Provide your answers and explanations in your README.md project file.
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(b) (20 points) Write three matlab functions, myrungekutta, myadamsb, and myadamsm

for the integration steps of all required methods. Decide what arguments each
function needs. (Do not use global variables to pass the parameters to the func-
tions.)

(c) (15 points) To test your code write a matlab script (call it e.g. hw09pc.m) that
integrates your IVP in 25 equidistant point and plots your solution together with
the exact solution of the IVP.

(d) (15 points) Write a matlab script (call it e.g. hw09pd.m) that integrates your IVP
using predictor-corrector method and calculates the absolute value of the error
for the different values of the integration step h.

(e) (10 points) On the same graph, in double logarithmic axes, plot the graph of
errors vs. 1

h . In addition, as a guide, plot a graph of y(h) = hk, for the suitable
choice of k. Analyze the graphs and by visual inspection determine the order of
the error of your method. Describe your observations and results in git’s readme
file.

Gitlab

2. (10 points) Create a gitlab project called hw09 (name it exactly as shown). Upload
all required matlab code and create your readme file. Share the project with the
instructor.
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