EE 443 Homework #4

Due: 1 December, 2003
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Use polynomial interpolation and rational interpolation to evaluate the function f(x) at 100 equally spaced points in the interval 
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. Make a plot of your results. Discuss which method is better.

2. Given the function 
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, and we want to approximate this function over the interval 
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. Use

a. 5th order Taylor’ series approximation,

b. 5th order polynomial approximation using 6 equally spaced points over the interval 
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, i.e., 
[image: image9.wmf]1

0

-

=

x

, 
[image: image10.wmf]6

.

0

1

-

=

x

, 
[image: image11.wmf]2

.

0

2

-

=

x

, 
[image: image12.wmf]2

.

0

3

+

=

x

, 
[image: image13.wmf]6

.

0

4

=

x

, and 
[image: image14.wmf]1

5

=

x

,

c. 5th order polynomial approximation using 6 Chebyshev points over the interval 
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d. Cubic spline approximation using 6 equally spaced points over the interval 
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e. Padé approximation 
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 is a second order polynomial and 
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 is a third order polynomial.

Determine the maximum error over the interval 
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 in each case and discuss which approximation is better.

3. Find the Padé approximations 
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 for the function 
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. Determine the largest value of x for which the error is less than 10-5 for both cases. Discuss which approximation is better.

4. We want to approximate the function 
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 over the interval 
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by a 4th order polynomial in the form
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in the least square sense, i.e.,  we want to minimize
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Determine the coefficients 
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 and compare your approximation with the 4th order Taylor’s series for this function.
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