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One of the many calculations we learn how to do in math, especially in Calculus and on, is how to find roots (zeros) of functions. A solution of the equation f(x)=0 is called a root of f. With simple functions, such as x2-2, we may are able to find the roots by hand. However, for more complicated functions finding roots with paper and pencil can be much more difficult.  We will describe the Bisection Method which can be is used to find a root of f in a given interval.  This method is based on the Intermediate Value Theorem which guarantees the existence of a zero of a function f in an interval if f is continuous on the interval and has values of opposite signs at its endpoints.  Intuitively the continuity of f means that its graph is a curve that does not break.  The Bisection method can be used to find a root of a function f in an interval [a,b], if f is continuous on [a,b] and has values of opposite signs at a and b.  It creates successive approximations of a zero by successively halving intervals, starting with the interval [a,b] and using the Intermediate Value Theorem to track where a zero occurs.  The length of an interval gives an estimate of the error of approximation.

Advantages of the Bisection Method are that it does not require the function to be differentiable, that it always converges and that it gives us a reliable error estimate.  The only disadvantage is the slow convergence.
Using Maple we create a program that implements the Bisection Method and illustrate it on different examples.
