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Homework number: 
7

Homework Title: 

Exercise 8.14
Problem description:

Suppose that the first-order accurate, forward difference approximation to the derivative of a function at a given point produces the value –0.8333 for h=0.2 and the value –0.9091 for h=0.1. Use Richardson extrapolation to obtain a better approximate value for the derivative.

Problem solution:

Richardson extrapolation uses two or more known approximations of a given function with different stepsizes h to estimate the approximation for stepsize h=0.

If two stepsizes are given (h and  
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) , we can use the formula 
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Results:

Given the use of first-order accurate, forward difference approximation, we have 
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, which let us figure out that p=1 and r=2.

Our stepsizes are h=0.2 and 
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=0.1, so q=2.

The given approximations are F(h)= –0.8333 and 
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= –0.9091.

Richards extrapolation then gives:
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Discussion and Comments: 

[image: image1.wmf]q

h

The following  picture shows a visualisation of the problem :
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