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We can construct a Markov chain by doing the following experiment:

Suppose that you have two cups a pink one and a blue one and that you also have six
numbered balls. Suppose that three of these balls are in the blue cup and that the remaining
three balls are in the pink cup. You next roll a roll a fair dice to generate a random number
X that is between 1 and 6. Having rolled an X you then take the Xth ball and if it is in
the blue cup you move it to the pink cup. If by contrast the Xth ball is in the pink cup you
move it to the blue cup.

Draw the transition graph for this Markov chain and write a program to simulate how the number of
balls in the blue cup changes with time. Use your program to calculate the probablity mass function for
the random variable X(n) that tells you how many balls are in the blue cup on step n by calculating a
histogram based on the behavior of the chain. Try to calculate confidence limits on the elements of
your probablity mass function using resampling. Lastly determine the stationary distribution for this
chain by using the detailed balance condition. Compare this analytical result with the numerical result
that you obtained by running your program.
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