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Newton-Raphson Method for Finding Roots of Functions

The Newton-Raphson Method, sometimes referred to as Newton’s Method, is one of several methods for finding roots of functions classified as slope methods.  Slope methods use the slope of a straight line to project to the location of a root on the x-axis.

Description

Recall from Calculus that the first derivative of a function represents the slope of the function at any given point on the curve, as illustrated in the following diagram.
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If 
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 represents the slope of the function 
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, then we can write the following relationship:
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Noting that  
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Solving for 
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Then, similarly,
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In general,
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Thus, we have an iterative algorithm such that, given some starting value for 
[image: image11.wmf]0

xx

=

, we can solve the algorithm repetitively until two successive values of 
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 are within some arbitrary limit 
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Advantages and Disadvantages

The Newton-Raphson method generally provides rapid convergence to the root, provided the initial value 
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 is sufficiently close to the root.

How close is ‘sufficiently close’?  That depends on the characteristics of the function itself.  As illustrated by the following graphs, certain initial values of x may cause the solution to diverge or not produce a valid result.
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In example (a) above, a runaway situation is encountered where the solution algorithm does not yield a finite value for the result.

In example (b) above, a flat spot on the curve is encountered which does not produce a new value of 
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 which lies on the 
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-axis.  Since the slope of a horizontal line is zero, this situation could also result in a divide-by-zero computational error, causing a computer program to crash.

In example (c) above, a cyclical or oscillatory situation is encountered where the solution algorithm produces values of 
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 which cycle back and forth between the same values and never do converge.

Overall, the Newton-Raphson method is a widely used technique which produces good results provided its limitations are recognized.
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