APCS Classwork – Queues (modifying the bank simulation) 

Start with a partner

1.
Modify the bank simulation program so that a person who waits 10 minutes or more may leave the line at that time. The chances of that person leaving is:

0.05 +.04*(minutes waiting beyond 10 minutes).

For example, if the wait time is 15 minutes, the probability that the person left before getting waited upon is .05+(0.04*5)=.25.

2.
Introduce gender to the simulation. The simulation should use a probability for the chance of a customer being a man or woman. Each gender has a different tolerance for a wait. For the man’s formula, use the one from #1. For women, make if 0.04+0.03*(minutes beyond 10).

3. Some customers will leave the bank if the line looks too long. Assume that if there are more than 4 customers per teller waiting in line, then 1/10 customers never get in line. If there are more than 5 customers per teller in line, than 1/8 customers never get in line. If there are more than 6, then 1/6 never get in line. If there is more than 9 per teller, then only 10% of customers will actually enter a line then. Make sure that these quitting customers are put in the information queues, and data from them is printed.

4. Assume that 80% of the people with service times of less than 2 minutes have one transaction only. Make one of the teller lines an “express line” for customers with one transaction only. See if it reduces average wait time. There are three ways to do this: 

a. have all customers with only one item automatically enter a separate express line, and just use that teller

b. have customers with one item be allowed to step out of the line prematurely in order to be served by the express teller

c. give all customers with one item the option of either going in the express line or the regular one. Have them “guess” what line will be shortest in a realistic way. 

Individual Assignment:

pages 949-950 #1 (if it doesn’t already exist, otherwise do #6), 3, 4, 8

In addition, complete as many of the options from the partner/classwork that was assigned.

