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The Bisection method
Newton's method is a popular technique for the solution of nonlinear equations,
but alternative methods exist which may be preferable in certain situations. The
Bisection method is yet another technique for finding a solution to the nonlinear
equation f(x) = 0, which can be used provided that the function f is continuous.
The motivation for this technique is drawn from Bolzano's theorem for continuous
functions:
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The bisection algorithm attempts to locate the value c where the plot of f
crosses over zero, by checking whether it belongs to either of the two sub-intervals
[a, xmJ, [xm, bJ, where Xm is the midpoint

a+b
Xm=-
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The algorithm proceeds as follows:
• If f(xm)

= 0, we have our solution (xm) and the algorithm terminates.
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Geometrically, Newton's method approximates f(x) at each step by the tangent
line to the graph of f(x), while the method we just described approximates f by
the secant line as illustrated below:
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We can show that, once we are "close enough" to the solution, the error
the secant method satisfies
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Thus, the secant method provides superlinear convergence. In practice, it may
need a few more iterations (about 50% more?) than Newton, but we need to weigh
in the fact that each iteration is likely cheaper, since no derivatives of f need to be
evaluated.

