Handout on Markov chains.

1. When being in a restaurant John noticed two different slot-machines near the bar. The probability to win at a separate play for the first machine is 0.2, while this probability for the second machine is 0.1. However John did not know that, and followed the following simple strategy. For the first play he chose a machine at random. After that, each time if he won he kept playing with the same machine, and if he lost he switched to the other. Assuming that John played sufficiently long (that is, for the long run) find the approximate value of the share of time during which John played with the first machine. 
2. Each weekend Jane is either jogging, or swimming, or goes to a fitness center. If Jane swam last weekend, she switches to jogging with probability 2/3, and goes to the fitness center with probability 1/3. If she jogged last time, she jogs again with probability 1/2, and swims with probability 1/4. If she was in the fitness center, Jane swims or jogs with probabilities 1/5 and 2/5, respectively. 

a) Assume that this weekend Jane was swimming. Find the probability that next three weekends she will jog two times, and will visit the fitness center one time. 

b) For the long run (that is, for a long period, say, a year) find an approximate value of the share of time when Jane swims,  jogs, and goes to the fitness center?
