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Assignment Problems

An assignment problem is  generally a problem where there are a number of agents and a number of tasks. Any agent can be assigned to perform any task, incurring some cost that may vary depending on the agent-task assignment. It is required to perform all tasks by assigning exactly one agent to each task in such a way that the total cost of the assignment is minimized. 
Traditional one-to-one assignment problems involve assigning employees to jobs, employees to machines, machines to jobs, etc.  In order to address an assignment problem it is necessary to identify the number of jobs, or machines, or such resources to indicate whether the problem is a minimization or maximization problem.  The objective is to minimize or maximize.

For example, let’s assume that we have seven salespeople and seven territories.  Our goal is to assign each salesperson to a territory at a minimum cost.  There must be exactly one salesperson per territory and exactly one territory per salesperson.  The cost for each person per territory assignment is given in the following table.  For example, the cost associated with assigning Mort to Pennsylvania is $12,000.
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Using a DSS tool, the assignment of salespeople to particular territories for minimal cost becomes apparent. (Solution, Marginal costs, Assignment list)
How might you address this problem without a DSS tool?

How long might it take you to come up with the minimal result?

What is the cost of the minimal result?

Job Shop Scheduling

Job shop scheduling models are used to solve one- and two-machine job shop problems.  For the one-machine problem, the available methods are shortest processing time, first-come-first-serve, due date scheduling, Moore’s method, slack time, slack per operation, longest processing time, and critical ratio.  

One-machine scheduling

As an example of one-machine scheduling problem, consider that there are five employees to be trained to operate different machines by a single trainer who can train only one person at a time.  The time to train each person varies and is provided below, along with due dates and the number of operations involved.
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The rules available for scheduling the trainer’s time include:

1. Shortest Processing Time

2. First Come First Serve

3. Earliest due date

4. Slack Time

5. Slack per operation

6. Moore’s method

7. Longest Processing Time

8. Critical Ratio

For example, the solution for Shortest Processing Time solution is:
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Timein|  Due Date]  #0Opns Order  Flowtime, Late
days
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Gantt Chart:
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First-Come-First-Serve solution:
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Due date scheduling solution:
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Two-machine scheduling

Consider this:  a processing center provides a service that prints letters and stuffs them into envelopes.  There are presently seven customers in the queue.  The letters must be printed before they can be stuffed.  The length of time required by each job is as follows:
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Here is a DSS tool generated solution:

Note that it will take 290 minutes to complete these jobs!
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Productivity Problems

Productivity is defined as the ratio of output to input.  Most DSS tools will compute productivity measures for all inputs and also the changes in productivity from period to period for each input.  

Here is an example where there are three inputs: labor hours, materials and inspection hours.  The inputs are assessed at $8 and hour for labor, $2 a pound for material, and $12 perhour for inspection costs.  There are also two time periods.
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$funit (optional) Period 1 Period 2
Output i [ [
Labor Hours [ 4000 5000
Materials (Ibs) 2 5000 6000
Inspection hours 12 1,000 1,000





The solution:
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§/unit|  Period 1] Period 2]  Period 1] Period 1| Productvity
(optional) Productivity | Productiity|  Change

Output 10,000 11,000,
Labor Hours 8 4,000 5,000 25 22 down
Materials (Ibs) 2 5,000 6,000 2 16333 down 8.33%
Inspection hours 12 1,000. 1,000. 10 11| up 10.00%
Agoregated Input 54,000 64,000 0.1852]  0.1719|down 7.19%





Explanation:  For each input, the ratio of output is displayed as the productivity for each period.  In addition, an aggregate measure is provided. For example, $8 * 4000 + $2* 5000 + $12 * 1000 which yields $54,000 which yields a productivity of 10,000/54,000 or 0.1852

Note that the aggregate productivity decreased by 7.19% from period 1 to period 2.

Breakeven/Cost-Volume Analysis Problems
Cost-volume analysis is used in several different areas, especially in capacity planning and location analysis.  Cost-volume analysis is used to find the point of indifference between two options based on fixed and variable costs.  A breakeven poinit is computed in terms of units or dollars.  Breakeven is simply a special case of cost-volume analysis where there is one fixed cost, one variable cost, and a revenue-per-unit.

Cost-volume analysis

In cost-volume analysis we compare two or more options to determine what option is least costly at any volume.  The costs consist of two types- fixed costs and variable costs, but there may be several individual costs that comprise the fixed costs or the variable costs.  

For example, let’s assume that we have a company where there are five different individual costs and two options.  The Lease, and Salary costs are considered fixed.  The Material, Labor and Utilities costs are considered variable.  There are two options and the costs for each option are provided below.
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Cost Type Option 1 Option 2
Lease Fixed 50,000 70,000
Salary Fixed 50,000 20,000
Material Variable 600 600
Labor Variable 200 100
Utilities Variable 200 500





