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Monte Carlo Techniques
A. Monte Carlo Integration

Use sampling to perform a 2-D integration and thereby determine 
· Imagine a circular pond centered at the origin and enclosed in square of side 2. 

· We know the analytic result 
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· Generate a sequence of random numbers [image: image2.png]17
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· Calculate the area and thus [image: image9.png]
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· Try increasing N until you get [image: image10.png]


 right to 3 significant figures (slide rule accuracy).
B. Random Walk Simulation

Write a program which simulates a random walk 

· Start at the origin and use your computer to take a two dimensional random walk with unit steps. 

· After each step calculate R, your exact distance from the origin and record it together with N, the total number of steps up to that point. 

· Plot R vs. 
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. Is the relation linear? 
C. Spontaneous Decay Simulation

Write a program to simulate radioactive decay. 

· Have as input Nnuc the total number of nuclei and lambda the decay rate. 

· Input several values of Nnuc, increasing from a small value like 10, which should show large statistical fluctuations, to large values like 10000, which should exhibit exponential decay. 

· Plot the remaining number of nuclei versus the time parameter). Also plot the natural logarithm of the number of nuclei versus time to see the approach to exponential decay. 

· Change your program so it records the decay rate (number of decays per cycle). How does this depend on time? 
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