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TABLE C.3: (Continued)

µ = Average number of customers or objects served per unit of time

n = Number of customers in the queuing system

ρ = Capacity utilization for the system = 
λ
Sµ

 

P0 = Probability that no customers are in the waiting line system, that is, the service facility is idle
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Pn = Probability that n customers are in the waiting line system
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w = Probability that an arriving customer must wait for service
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Ls = Average number of customers in the waiting line system (waiting and being served)

Ls = 
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Ws = Average time a customer spends in the system (waiting time plus service time)

Ws = 
Ls
λ

Lq = Average number customers waiting in line (queue) = Ls – 
λ
µ

Wq = Average time a customer spends waiting in line for service = Ws –  1µ  = 
Lq

λ
 

EXAMPLE C.4: Lara Brown, the owner of the Golden Beach Amusement Park, has decided to open 
a second entry booth and hire another employee to service customers entering the amusement park. 
Customers arrive at the rate of 15 per hour and will wait in a single line until one of the two employees is 
available to provide service. Each employee at each service booth takes an average of 3 minutes to provide 
service to a customer. The arrival rate of customers follows a Poisson distribution, and the service time at 
the booth follows a negative exponential distribution:

a.	 Compute the performance measures listed in Table C.3 for this multichannel waiting line system.

b.	 If the cost of customer waiting time associated with dissatisfied customers and loss of goodwill 
is $12 per hour and each employee at the service booth in the park is paid $8 an hour, compute 
the average customer waiting time cost per day in the queue, and the total expected costs per 
day for the waiting line system. Assume that the park is open 10 hours per day.

SOLUTION
Given:

S = Number of open channels = 2

λ = Average number of arrivals per hour = 15


