Simpson’s Rule

This is the result of integrating a third order La Grange interpolating polynomial (don’t worry you do not need to be able to do that).

Simpson’s rule is very similar to the mid-ordinate and trapezium rules in that an integration is performed by splitting up the area under the curve into smaller areas and then summing the smaller areas. In the mid-ordinate rules these shapes are rectangles and in the trapezium rule these shapes are trapeziums (no surprises there then).

Simpson’s Rule uses quadratic curves to model the function being integrated (that’s just for interest). Any cubic function will ‘integrate’ exactly using Simpson’s Rule.
IMPORTANT – you must split the area you are integrating into an even number of strips (this is of course an odd number of ordinates)
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If we count 
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 as ‘odd terms’ and  
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 as ‘even terms’ then we can abbreviate Simpson’s Rule to:

[image: image10.wmf][

]

1

()()()2()4()

3

b

a

ba

fxdxffirsttermflasttermfeventermsfoddter

ms

n

-

=´++´+´

ò


For the diagram below we have:
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  with 6 strips
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               = 37.3 (to 3 sig. fig.)   - which agrees with the true value 

                                                         (try it yourself if you don’t believe me)
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                             =  0.325   (to 3 sig. fig.)
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