Example 3: Weekly Workforce Scheduling in a Postal Office 

Non Consecutive Days Off
A post office requires different numbers of full-time employees on different days of the week. The number of full time employees required on each day is given below.   
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	17
	13
	15
	19
	14
	16
	11


Typically, union Rules state that each full-time employee must work five consecutive days and then receive two days off.  For example, an employee who works Monday to Friday must be off on Saturday and Sunday.   The model is provided in the previous hand out.
However, you are the consultant to the postal master general and would like to find what would be the cost, in terms of full-time employees, to meet the postal office daily requirements if worker can take any two days off.   Formulate a LP model that the post office can use to minimize the number of full-time employees who must be hired. 

1: Mathematic Models

2: Implementation Using Xpress -- Homework 
a) Using Xpress to solve this problem and the one with consecutive days off. 
b) Based on your result, is it worthwhile to negotiate with the union to provide a 5% increase of salary, but allows non consecutive days off?
Appendix B: Solution to Non-Consecutive Days Off
Define 

i,j,k 
indices of day

Sets

D
set of days in a week; 
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Parameters
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the demand of workers in day i
Variables
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number of workers that takes days i and j off, 
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Objective 

Minimize 
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Subject to 
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This constraint states that the number of workers that are not taking this day off indicated by the left hand side should be adequate to satisfy the requirement of that day. 
There are a total of 
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 combination of days off, so there are a total of 
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 = 21 variables and 7 constraints for each day of week. 
Appendix A : Solution to Consecutive Days Off

Index:  d = 1,2,…,7

Sets : 

D: the set of days D = {1,2,…,7}

W(d) : the set of days in which a full-time employee that begin on day d  have to work

W(1) = {1,2,3,4,5}; W(2)= {2,3,4,5,6}, W(3)={3,4,5,6,7} 

W(4) = {4,5,6,7,1} w(5) = {5,6,7,1,2,} W(6)={6,7,1,2,3}, W(7)={7,1,2,3,4} 

Parameters:  
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The number of employees that begin work on day d 

Variables 
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The number of employees that begin work on day d 

Mathematical model: 

Minimize 


[image: image12.wmf]d

dD

x

Î

å

 

subject to     
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