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Linear Programming 

Linear programming is most often used to optimise a situation (find the maximum or minimum 

value) of two variables. We can illustrate the constraints put on the variables on a Cartesian plane. 

Here’s a simple example to introduce the idea: 

Tony is a pirate. His diet consists of yams and xerophytes. In order to fight scurvy, he must eat at 

least 3 xerophytes per day. To avoid a ‘messy situation’, he should not eat more than 5 yams per day. 

In addition to this, he cannot digest more than 10 yams and xerophytes combined per day. 

First, we need to define the two variables. In this case, the number of xerophytes and the number of 

yams eaten. For convenience, let us define the number of xerophytes as x and the number of yams 

as y. 

Tony must eat at least 3 xerophytes. This constraint can be expressed as: 

    

He must eat no more than 5 yams. We can express this as: 

    

And finally, he can eat no more than 10 xerophytes and yams combined: 

       

Now we have a set of constraints. In order to represent them on a Cartesian graph, we turn them 

into equations: 

    ;      ;          

And plot them: 

 



compiled by ConorEngelb 

The Consulting Students – http://consultingstudent.wordpress.com  

But remember that the constraints were not equations, but rather inequalities. 

     means that x must be greater than or equal to 3, i.e. to the right of or on the line     

     means that y must be less than or equal to 5, i.e. below or on the line     

        means that the sum of x and y must be equal to or less than 10, i.e. below or on the 

line        

 

Represent these constraints on your lines with arrows: 

 

The feasible region is the area on the graph where all the constraints are satisfied. Shade this region 

in: 
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Any point in this feasible region represents a possible combination of xerophytes and yams that 

Tony can eat. Now imagine that each xerophyte contains 20 calories and each yam contains 40 

calories, and Tony wants as many calories as possible while still satisfying the previous constraints. 

Call the number of calories C and turn it into an equation: 

          

This is your objective function. Simplify this into a straight line: 

           

   
 

 
  

 

  
 

The gradient of the line, in this case  
 

 
, represents the trade-off between x and y: every yam is the 

equivalent of two xerophytes. 

Now, take the line    
 

 
  and draw it on your Cartesian plane: 

 

In order to find the optimum combination of xerophytes and yams for maximum calories, shift the 

line up the y-axis. The maximum value will be found at the last feasible point the line touches. If you 

were asked to find the minimum, it would be the first feasible point touched. 
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As you can see, the last feasible point touched is (5;5). This means that in order to consume the 

maximum number of calories possible, Tony must eat 5 xerophytes and 5 yams. 

 

Here is a slightly more complex problem for you to try: 

Billie is a drug dealer. She has designed two new types of drug: Option A contains 20mg of crack per 

pill and 40mg of LSD per pill. Option B contains 30mg of crack per pill and 30mg of LSD per pill. 

She can only obtain 600mg of crack and 1200mg of LSD. Her supplier will not allow her to order less 

than 360mg of supplies. 

1. Show the constraints as inequalities 

2. Draw the feasible region 

3. Find the maximum profit if Billie gets R15 profit per A pill and R20 profit per B pill 
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Answers: 

1. x  number of pills A 

y  number of pills B 

crack:                       

LSD:                         

Total supplies:                    

2.  

 

 

 

 

 

 

 

 

3.           

   
 

 
  

 

  
  

Trade-off =  
 

 
  

The point of maximum profit is (30;0). This means 

Billie sells 30 pills of option A and none of option B. To 

calculate the profit, use the values given: 

          

    (  )    ( ) 

      

Therefore the maximum profit equals R450. 

 


