
Let  have density given by        
             
            
           

1.

(b) Sketch a graph of the cdf      . Then find a formula for       

(c) Sketch the inverse of      . Then find a formula for the inverse of      .

(a) Sketch a graph of the pdf      .
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(d) Write code to simulate values of  . Simulate thousands of values and make a histogram of the 

results.

Brownian motion is the random motion of a particle, such as a gas molecule or a tiny piece of dust 

floating in air.

2.

We can simulate 1-dimensional Brownian motion with discrete time steps. Suppose that at time 0, a 

particle starts at position 0. At each time step, the particle moves according to a random variable with 

distribution given in problem #1. This distribution implies that the particle could move up to one unit 

left or right at any time step, but it often moves only a tiny distance per time step.

Specifically, simulate a random variable   , which gives the position of the particle at time 1. Simulate 
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Specifically, simulate a random variable   , which gives the position of the particle at time 1. Simulate 

another random variable   ; the position of the particle at time 2 is      . Simulate another random 

variable   ; the position of the particle at time 3 is         . Continue in this manner to simulate 

the position of the particle for hundreds of time steps.

(a) Simulate the Brownian motion described above. Make a plot showing the position of your simulated 

particle over time.

(b) Use simulation to answer the question: What is the average number of time steps until the particle's 

position is at least ten units from the origin?
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