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Numerical Differentiation
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  Suppose we are interested in the behavior of  ( ) when .
  Definition:  We write  iff  there exists a positive

    constant  such that
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( ) ( ( )
  Suppose we are interested in the behavior of  ( ) when 0.
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Richardson Extrapolation
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  Since          lim ( ) ,

    we may expect to get a better and better approximation
    with a smaller and smaller .
  That is not always the case because of limited machine
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  Write ( ) as  ( ).
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    the error of ( ) as an approximation to  is in the order
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Numerical Differentiation
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  Derivative:
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  Numerical approximation:
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2Suppose  ( )  cos( ).         
( ) ( )               ( )  ( )  ,  with 3.
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