EE 443 Homework Assignment #4

Due January 3rd, 2003 

The Fresnel integral for the sinusoidal function is defined as
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The above integral is not analytically integrable. The result of the integral for various x values are given in table form in some mathematical handbooks. S(2)=0.3434157 is obtained from one of those tables.

1. Apply the composite Trapezoidal rule for the following number of subintervals (N=1,2,4,8,16,32). Give the result of the integral for each N value and comment on how error changes with N.

2. Use the Romberg integration method to compute the integral by using the composite Simspson’s rule for N=1,2,4,8,16. Give the result of the integral for each N value and compare the error with the corresponding error in the trapezoidal rule (Note that to make a fair comparison, the total number of data points used in each method must be same).

3. Without using the Romberg integration method, directly compute the composite Simpson’s rule for N=8, and compare your result with the one found in question 2.

4. Use the Romberg integration method to compute the integral by using the composite Boole’s rule for N=1,2,4,8. Give the result of the integral for each N value and compare the error with the corresponding error in the Simpson’s rule. 

5. How many subintervals and data point evaluations are required to compute the integral correctly upto 5 significant digits by using Boole’s rule (Do not perform any theoretical analysis, give your answer just by observing the results obtained in question 4).

6. Compute the integral by using the Gaussian quadrature method with 8 points.The data points (abscissas) and weights for 8 data points are given in files abscissas.dat and weights.dat, respectively. Compare the error obtained in this method with the errors obtained in composite Newton-Cotes methods for 9 data points. Compare the number of data points required to obtain 5 significant digit accuracy.

_1101649208.unknown

