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Numerical Integration Techniques
A. Monte Carlo Integration

We would like to know how importance sampling can affect the accuracy of the Monte Carlo integration. Suppose that we want to integrate the function 
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in the interval between 0 and 1. Write a program that does the integration using uniform distribution. How good is the value of the integration compared to the actual value?
Now use the approximation:
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, to do the integration (using the concept of importance sampling).
B. Integration using the Simposn’s and the Trapezoidal Rules
Write a program that should be able to do the following:

1. Allow the user to choose between trapezoidal, Simpson’s and Boole’s rule.

2. Allow the user to choose an interval, a and b (or xmin, xmax).  

3.  For a given number of points N, the program should compute the numerical approximation to the integral and compute the error compared to the exact answer.  

4. Use the code to find the approximation for the integral 
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. Compare the accuracy with the Monte Carlo integration done in A.

You can use the following site for help 

http://people.ccmr.cornell.edu/~muchomas/P480/Psets/ps1/ps1.html
C. Classical Physics Problem

Find the electrostatic potential at a point ( x0 , y0 ) outside a finite, uniformly charged wire: 
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(You'll first need to find the expression for the potential due to a small element of the wire.) 

If you have time, calculate the electric field (x and y components) as well, and compare with your solution of the electrostatics problem for a semi-infinite wire which you have seen in PHYS 102
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