Math 240 – Spring 2005

Homework #11
Due date: April 18
All work must be shown in order to receive full credit
1. The following integral cannot be calculated analytically:
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Use the midpoint rule to numerically evaluate this integral, with N=2, 4, 8, 16, 32, and 64 subintervals. Repeat your calculations using the trapezoid and the Simpson rules (also using 2, 4, 8, 16, 32, and 64 subintervals). Present your results in a form of a table with two columns, first of which lists N, the number of subdivisions used, and the second column showing the corresponding integral value. Discuss the differences between the results obtained using these three methods.
2.  Find the value of the following integral, using each of the three integration rules:
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For each method, use N values increasing as 2m, where m=1:10. Since this integral can be evaluated analytically 
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, include in your table the error value for each N (error equals the difference between the integral calculation and the exact integral value). Plot the value of the integral against m. Place the plots corresponding to the three different methods on the same set of axes; remember to label your curves. Comment on your results.
3. The errors of the trapezoid and the Simpson rules are given by:
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Trapezoid rule: ''()''(),  where 
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Simpson rule: ()(),  where 
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Thus, the error of the trapezoid rule decreases like 1/N2 with growing N, while the error of the Simpson rule decreases much faster, like 1/N4. 

Demonstrate this power-law dependence of error on N using the results of problem 2. Namely, for the trapezoid and the Simpson rule, plot the logarithm of the absolute value of the error as a function of log(N), and calculate the slope of the resulting line.
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