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Project 1 (2+2+2+2 points). Consider the initial value problem y′ =
√

1 + y2, y(0) =
y0 on the interval [0, T ), T = 1. The exact solution is given by y(t) = sinh(t), see Project
2 on Sheet 3.

(i) Implement the Adam-Bashforth method.
(ii) Use a fixed point iteration with a suitable termination criterion to implement the

Adams-Moulton method.
(iii) Implement the Adams-Bashforth-Moulton method.
(iv) Compare the approximation errors |y(T ) − yK | at the final time tK = T of the

three methods for m = 2, 3, 4 and step sizes τ = 2−s, s = 2, 3, . . . , 6. As initial
values you can use the values of the exact solution.

Exercise 1 (4+4 points). (i) Write a program to algorithmically determine the con-
sistency order of a given linear multistep process.

(ii) Test your program using the three Adams methods, see Project 1, for m = 2, 3, 4.


