
2. THE BISECTION METHOD 17

Graphical idea:

f(a1)f(b1)<0
f(a2)f(b2)<0

f(a3)fb3)<0

{pn} → p or lim
n→∞

pn = p

Method:

Given p ∈ (ai, bi) with f(ai) · f(bi) < 0, let

pi = ai +
bi − ai

2
, the midpoint of (ai, bi).

If f(pi) = 0, we are done and p = pi.

If f(pi) 6= 0, set ai+1 = ai and bi+1 = pi if f(ai) · f(pi) < 0 and

ai+1 = pi and bi+1 = bi otherwise.

Note the use of pi = ai +
bi − ai

2
, a definite correction, instead of pi =

ai + bi

2
.

In the latter case, if bi− ai is near the maximum precision of the machine, it is
possible that pi 6∈ [ai, bi].

Note also that at each step |pn − p| ≤ b− a

2n
.


