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e Motivate your answers.
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Exercise | Points
la 2
1b 2
le 3
2a 1
2b 1
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Numerical Mathematics

Question 1.
Consider f: R = R
f(z) = exp(-z*) ~ =

a) Sketch f and df /dx on the interval [0,1] and prove that f has exactly one positive
root.

Hint: use the mean value theorem and the fact that 1/e < 1.

We compute the root of f by iteration.
b) Starting from the interval [0, 1], how many steps will the bisection method require
to approximate the root with an accuracy of 1053

¢) Formulate Newton’s method to determine the root of f and compute the first
iteration starting from zo = 1.

Question 2.

Consider the problem
dy
= fty); y(0)=yo,

with a given smooth function f and yo an arbitrary number. The midpoint rule may be
used to solve this problem. Writing the numerical solution at t, = nh with h the step
size as y, the method proceeds as follows:

1
Yn+1 = Yn + hf(tn+1/2> E(yn + Ynt1))-

with tn1/2 = (tn + tnt1)/2
(a) Is this method explicit or implicit?

(b) The local truncation error is of third order. What is the order of the global error?



