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Date: 20.1.2004

Homework number: 5

Homework Title: Exercise 5.14

Problem Description:

Supply the details of a proof that if 
[image: image1.wmf]*

x

is a fixed point of the smooth function 
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, then the convergence rate of the fixedpoint iteration scheme 
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 is at least quadratic if started close enough to 
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Problem solution:

Let 
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 be the iteration scheme used to find the fixed point for smooth function 
[image: image7.wmf]Â

®

Â

:

g

. We expand g in a Taylor series up to second order around the fixed point 
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Results:
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for some c which is contianed in the interval between 
[image: image10.wmf]n

x

 and 
[image: image11.wmf]*

x

  .

Taking the modulus on both sides and using the facts that 
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, we find that
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Since the function is smooth, all its derivatives are bounded on the intervall between 
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. Moreover, for 
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 close enough to 
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, it is clear that 
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for some constant K. Therefore, we know that there exists a constant M such that 



[image: image21.wmf]2

*

*

1

x

x

M

x

x

n

n

-

£

-

+

,

=>  that the convergence is at least quadratic.
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