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Figure 5.9 Steps of the bisection algorithm.

different, ẑ should replace b when f(a) and f(z) have opposite signs.
Otherwise, ẑ will replace a. This leads to the tail-recursive method in
Listing 5.15, which contains two recursive cases. The code uses the func-
tion f(x) = x2 − 2 that allows us to find an approximation of

√
2, since

it is a root of f(x). Note that the initial interval [0, 4] contains
√

2. Fi-
nally, the error of the approximation will be less than or equal to 10−10

(the result will be accurate up to nine decimal digits to the right of the
decimal point).

5.7 THE WOODCUTTER PROBLEM

In this problem a woodcutter needs to collect w units of wood from a
forest composed of n trees. He has a special machine that is able to
cut the trees at some height h, where he would gather the wood from
the trees above h. Assume that w is an integer (not greater than all of
the wood in the forest), and that the heights of the n trees, which are
also integers, are specified through a list t. The goal of the problem is
to find the largest value of h that will allow him to collect at least w

units of wood. Figure 5.11 shows an instance of the problem for n = 20




