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Exercise 1  (1+1+2+3)

Let {X,},>0 be the process considered in Exercise 3 on Sheet 2 with s4 = sp = 2 and
q = 0.5.

a) Show that {X,},>0 is a Markov chain.

b) Is {X, },>0 irreducible? Give a reason for your answer.

)
)

c) Compute the transition matrix of { X, },>o.
)

d) Let now X, be random with P(Xy = 0) = P(Xy = 1) = 0.5. Write a Matlab program
for estimating the distribution of X0 based on 10000 realizations of { X, },>¢. Does the
estimated distribution look similar to the exact distribution of X4?

Exercise 2 (3+3+2)

Consider a house with four rooms A, B, C' and D. There are doors between A and B, B and
C, C and D, and between A and D. Assume that there is a cat in room A and a mouse
in room C'. After one hour both independently change the room, each with probability 0.9.
In this case the cat and the mouse move to one of the neighboring rooms, to each with the
same probability.

a) How can the process of positions of the cat and the mouse be modeled by a Markov
chain? Give the transition matrix of the Markov chain.

b) If the cat and the mouse are in the same room, the cat eats the mouse. Note that the
cat does not eat the mouse if they meet each other during moving from one room to
another one. Write a Matlab program for estimating the expected life time of the mouse.
Simulate the Markov chain 10000 times for the estimation.

c) Write a Matlab program for estimating the probability of the event that the cat eats
the mouse in room C based on 10000 realizations of the Markov chain.



