CNS 3320
Program 5
“Adaptive Integration”

Date Due: See Syllabus

Write a function, area(double a,double b,double f(double),double tol), that computes the area between the curve of a function, f(x), and the x-axis on the interval [a,b]. Use the adaptive Simpson technique described in pseudocode in the class notes (also found on pages 224-225 of the text). The user-specified absolute error tolerance, tol, is input via argv[1] (use 1.0e-6 if no command-line argument is supplied). Test your program on known integrals, or use Matlab’s quad() function to check your work. Then test on the following three integrals:
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Try to minimize the number of function evaluations. The expected output for these three integrals with a tolerance of 1.0e-10 and 10 digits of output precision is shown by the following execution:

C:\UVSC\3320\prog5> prog5 1.0e-10

e^x^2[-1,1] = 2.925303492 (737 fevals)

sin(x)/x[-1,10] = 2.604430665 (1425 fevals)

sin(x)/x[0,1] = 0.9460830704 (65 fevals)

The numbers in parentheses are the number of function evaluations (of f) performed for each complete call to area(). (I did some optimizations to get those low numbers—get things working before you worry about that.) Also, remember that 
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