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13. A small barbershop, operated by a single barber, has room for at most two cus
tomers. Potential customers arrive at a Poisson rate of three per hour, and the 
successive service times are independent exponential random variables with mean 
t hour. 
(a) What is the average number of customers in the shop? 
(b) What is the proportion of potential customers that enter the shop? 
(c) If the barber could work wice as fast, how much more business would he do? 

20. There are two machines, one of which is used as a spare. A working machine will 
function for an exponential time with rate A and will then fail. Upon failure, it is 
immediately replaced by the other machine if that one is in working order, and it 
goes to the repair facility. The repair facility consists of a single person who takes 
an exponential time with rate f.J. to repair a failed machine. At the repair facility, the 
newly failed machine enters service if the repairperson is free. If the repairperson 
is busy, it waits until the other machine is fixed; at that time, the newly repaired 
machine is put in service and repair begins on the other one. Starting with both 
machines in working condition, find 
(a) the expected value and 
(b) the variance of the time until both are in the repair facility. 
(c) In the long run, what proportion of time is there a working machine? 

21. Suppose that when both machines are down in Exercise 20 a second repairperson is 
called in to work on the newly failed one. Suppose all repair times remain exponen
tial with rate f.J.. Now find the proportion of time at least one machine is working, 
and compare your answer with the one obtained in Exercise 20. 

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 nwnber of machines not in use? 
(b) what proportion of time are both repairmen busy? 


