6.2 Suppose that a one-celled organism can be in one of two states-either A or B. An individual in state A will change to state B at an exponential rate 
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; an individual in state B divides into two new individuals of type A at an exponential rate 
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. Define an appropriate continuous-time Markov chain for a population of such organisms and determine the appropriate parameters for this model.
6.3 Consider two machines that are maintained by a single repairman. Machine i functions for an exponential time with rate 
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 before breaking down, i = 1,2. The repair times (for either machine) are exponential with rate 
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. Can we analyze this as a birth and death process? If so, what are the parameters? If not, how can we analyze it?

6.13 A small barbershop, operated by a single barber, has room for at most two customers. Potential customers arrive at a Poisson rate of three per hour, and the successive service times are independent exponential random variables with mean 1/4 hour. What is
(a) the average number of customers in the shop?

(b) the proportion of potential customers that enter the shop?

(c) If the barber could work twice as fast, how much more business would he do?
6.14 Potential customers arrive at a full-service, one-pump gas station at a Poisson rate of 20 cars per hour. However, customers will only enter the station for gas if there are no more than two cars(including the one currently being attended to) at the pump. Suppose the amount of time required to service a car is exponentially distributed with a mean of five minutes.(how about 2-pumps?)
(a) What fraction of the attendant’s time will be spent servicing cars?

(b) What fraction of potential customers are lost?

6.19 A single repairperson looks after both machines 1 and 2. Each time it is repaired, machine i stays up for an exponential time with rate 
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. When machine i fails, it requires an exponential distributed amount of time with rate 
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 to complete its repair. The repairperson will always service machine 1 when it is down. For instance, if machine 1 fails when 2 is being repaired, then the repairperson will immediately stop work on machine 2 and start on 1. What proportion of time is machine 2 down?

6.23 A job shop consists of three machines and two repairmen. The amount of time a machine works before breaking down is exponentially distributed with mean 10. If the amount of time it takes a single repairman to fix a machine is exponentially distributed with mean 8, then

(a) What is the average number of machines not in use?

(b) What proportion of time are both repairmen busy?

6.24  Consider a taxi station where taxis and customers arrive in accordance with Poisson processes with respective rates of one and two per minute. A taxi will wait no matter how many other taxis are present. However, an arriving customer that does not find a taxi waiting leaves. Find

(a) the average number of taxis waiting 

(b) the proportion of arriving customers that get taxis.
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