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Given an application of bisection:

1. How good an approximation is the result?

2. How much work is needed to compute the result?



Analysis of Bisection

Hx&@g =0

1. How good an approximation is the result?

Given an application of bisection:

2. How much work is needed to compute the result?
Notation:

> ay, bi: the interval endpoints at step k
» my = (ax + bx)/2: the midpoint of interval k
=D =§xexact — mkﬁ‘the absolute error at step k
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» Need to have a guess for the initial interval.

» Some (rare) root cannot be found: F(x) = x? never changes
sign.

» Workload seems fair: every 3.3 steps we gain a digit. But we
can do better!
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Suppose f is continuous on [a, b] and differentiable on (a, b).
Then there exists & € (a, b) such that Sope ‘5




f(b)—-f(a)
b-a

Pe) = $l) + s'(z).(x,-,.,)
(6) = S0+ #18) (o)
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