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\O 1. The joint density of X and Y is given by
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10 '2. A rat is trapped in a maze. Initially he has to choose one of four directions. If he goes
North, then he will depart the maze after one minute of travelling. If he goes East, he will
wander around in the maze for three minutes and will then return to his initial position. If
he goes South, he will wander around in the maze for ten minutes and will then return to
his initial position. If he goes West, he will depart the maze after five minutes of travelling.
Assume that each time the rat has a choice of the four directions, he is equally likely to
make any one of the four choices. Find the expected number of minutes that the rat will be
trapped in the maze.
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\ 3. Consider the Markov chain consisting of five states 0, 1, 2, 3, 4 — and having transition
probability matrix '
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Find the classes of this Markov chain, and determine which classes are recurrent and which

are transient.
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\ C) 4. Suppose that you have a fair coin and a fair die. Consider a sequence of coin-tosses
and die-rollings according to the following rules. '
If you toss the coin at time n and Heads comes up, then you toss the coin at time (n+1);
otherwise you roll the die at time (n + 1).
~ If you roll the die at time n, and either a 1 or a 2 comes up, then you toss the coin at
time (n + 1); otherwise (i.e. if a 3,4,5 or 6 comes up) , you roll the die at time (n + 1).
Forn=0,1,2,..., let X, = 0 if the coin is tossed, and let X, = 1 if the die is rolled.

4, (a) Find the transition probability matrix for this Markov chain.
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g (b) Find the probability that the die is rolled at time 7, given that the coin is tossed at
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(c) Find the limiting proportion of the times (as the number of transitions approaches
infinity) that the coin is tossed.
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