LAB SESSION 9

Consider the integral 
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where f(x) is an arbitrary real function and b>a. An approximate value for this integral can be obtained using the Trapezoidal rule:             
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where

Tn   = Approximate value of the integral (n=1,2,...)

Δxn = interval size (b-a)/n.

For example, 
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Note that better and better approximations are obtained as n is increased. Write a FORTRAN function that will implement this formula to calculate the integral of an arbitrary function F. The interface of your function may look like the following:


REAL FUNCTION T(A,B,N,F)


IMPLICIT NONE


REAL A, B, F


EXTERNAL F


INTEGER N

The following code shows how the integral of 1/x from 1 to 2 can be calculated using this function:


REAL FUNCTION ONEBYX(X)


IMPLICIT NONE


REAL X


ONEBYX=1./X


RETURN


END


PROGRAM TEST


IMPLICIT NONE


REAL ONEBYX, T


EXTERNAL ONEBYX


PRINT*, 'N=1: ', T(1.,2.,1,ONEBYX)


PRINT*, 'N=2: ', T(1.,2.,2,ONEBYX)


PRINT*, 'N=4: ', T(1.,2.,4,ONEBYX)


END

Modify this main program to calculate successive approximations T1, T2, T4, T8, ..., Tn...until |Tn-Tn/2| is smaller than a user-specified tolerance ε. (To speed up convergence, the value of n is doubled after each iteration.) Print the last such calculated approximation Tn as the estimate of the integral. Test your program with other integrals for which you know exact solutions (so that you make sure that your program works correctly).
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