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Dawn works weekends. Regulations state that she is required to take a one hour break after every 4 consecutive hours of work unless she leaves for the day. She also may not be at work for more than 7 hours on Friday, for more than 12 hours on Saturday, and for more than 12 hours on Sunday. (These attendance limits include any required breaks.) 

Dawn receives no pay for her break hours. She is paid overtime for every hour that she works over 6 hours on each particular day. (Only work-hours count toward this sum to earn her overtime, not the break-hours and overtime hours are paid at a higher rate.)

Dawn will work 15 paid hours this weekend. She may spread these weekend hours over a choice of two or all three days and may pick her work schedule freely.

a) Working 15 paid hours this weekend, find a schedule that maximizes Dawn’s earnings while fitting the restrictions above. Explain why this schedule meets the goal of maximized earnings.
Answer: 11 hours of regular pay and 4 hours of overtime pay. 
Explanation: If Dawn wants to maximize her earnings she needs to work as many overtime hours as she possibly can. Overtime hours are not possible on Friday, since she is only allowed at work for 7 hours, but because of the mandatory break she is only getting paid for 6 hours. So we can conclude that to obtain the most money, she needs to fill one day first, Saturday or Sunday, to schedule as many overtime hours as possible on one long day. This gives her 6 hours of regular pay, followed by 4 hours of overtime, resulting in 10 paid hours and two break hours at work. She still will have to schedule 5 paid hours on one or two other days. We now can see that this prevents her from earning any additional overtime hours. So it depends on her preference on how to distribute the remaining 5 hours. Very likely she may schedule them all on one of the two other days, so that she does not have to come back to work on an additional day. (But this is an assumption and scheduling them on two different days is another valid option.)


Long day (Saturday or Sunday)

Short day (any other day)
b) Working 15 paid hours this weekend, find a schedule that minimizes Dawn’s total number of hours spent at work over the entire weekend (unfortunately, break-hours are hours spent at work). Her schedule has to fit the given restrictions. Explain why this schedule meets the goal of minimized time at work.  
Answer: 16 total hours spent at work. (Only one break is necessary.)

Explanation: To minimize the time at work, Dawn has to minimize break time. Obviously her schedule has to include at least one break because she can only work 12 paid hours without being forced to take a break. So a good strategy is to see if there is a schedule for Dawn that contains only ONE break. This means that she has to leave work after 4 hours on as many occasions as possible to prevent forced breaks. It does not really matter on which days she works shorter, but it is important that the longer day she schedules is not limited to 7 attendance hours, or she will only be allowed to work for 2 additional hours following her break, which will force her to take a second break at some point. 

This strategy creates one correct possible schedule.

      One possible schedule:


       First short day (e.g. Friday)



(Leave before a forced break.)
Second short day (e.g. Saturday)



(Leave before a forced break.)
Long day (e.g. Sunday)

And another correct possible schedule:


      First short day (e.g. Friday)



(Leave before a forced break.)

Second short day (e.g. Saturday)



(Leave before a forced break.)
Long day (e.g. Sunday)

Follow up question to part (b): 
Dawn is working 15 paid hours this weekend. She now wants to minimize her total number of hours spent at work over the entire weekend, but at the same time have only the number of overtime hours that her supervisor will approve. As always: Break-hours are hours spent at work and her schedule has to fit the restrictions above. 

Goal: Minimizing the time at work (first priority) and paying as few overtime hours as possible (supervisor’s priority, so has to be Dawn’s second priority.)

She will only be allowed to have the fewer number of overtime hours. So the first schedule from part (b) is the one to choose. If we make the first short day shorter (as we did in the second option in part (b)), she will have two overtime hours, and her employer does not want to pay this extra expense.
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