Intro to Linear Programming
Class Goals

By the end of the lesson, you will understand and be able to…

· Use & Apply appropriate information.
· Synthesize graphing and solving with optimizing an objective function. 
· Communicate your results effectively.

Notes
Linear Programming is finding the point where a ____________________ or 

___________________ value will occur under a specific set of constraints.  It is used in finance, economics, and science.  

Step 1: 
Identify the 



.
Step 2: 
We 


 a system of inequalities and identify the 





.
Step 3: 
We identify the 


 of the feasible region.

Step 4: 
We 


 or 


 an objective function.
Step 5: 
We 



 the vertices of the feasible region into the objective function.

Step 6: 
We answer the question that is asked.
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1.  Find the minimum and maximum value of the objective function below using the given graph.  
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Step 1:  Substitute each ordered pair into the equation and evaluate.
Step 2:  Determine the minimum and/or maximum values and where they occurred.

Minimum: C = 
 at 



Maximum: C = 
 at 


2.  A pizza shop makes $1.50 on each small pizza and $2.15 on each large pizza.  On a typical Friday, it sells more than 80 small pizzas and more than 40 large pizzas.  The total has never exceeded 220 pizzas.  How many of each size pizza must be sold to maximize profit?
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a.    Define the unknowns.

s  = 



  l = 




b.    Profit Equation:  P = ____________________

System of constraints
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c. List the vertices of the feasible region.
d. How many small and large pizzas must be sold to maximize profit?

3. A play is being held at a 500-seat theater.  Adult tickets are $20 and student tickets are $10.  The goal is to make at least $5000.
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a. Profit equation:  P = _______________

b. List the vertices ___________________

c. How many tickets of each type should be sold to 
maximize profit?  ________________
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4.  
The graph at the right represents a model of the cost of production for different arrangements of fruit baskets for the upcoming holidays.  If the cost equation is 
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, which ordered pair will minimize the cost?
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5.  
Emily makes greeting cards to sell. She gets $2 for each regular type and $3 for each custom made card. To use linear programming to maximize income, Emily developed this feasible region from the set of constraints on her resources, where x = number of regular card and y = number of custom cards.  
The set of constraints below produced the feasibility region in the graph at the right.
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List the vertices of the feasible region?
How many of each card should Emily make to bring in the greatest amount of money?
6. 
A clothing company makes t-shirts and dress shirts.  The company cannot produce more than 1000 shirts in one hour.  Production costs cannot exceed $8400 per hour.  It costs $3 to make a t-shirt and $12 to make a dress shirt.  The company makes a profit of $3 on t-shirts and $9 on dress shirts.

a. x = ________________  y = ________________
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b. Profit equation ___________________________

Set of constraints       

[image: image5.wmf]ï

ï

î

ï

ï

í

ì

³

³

£

+

£

+

0

0

1000

8400

12

3

y

x

y

x

y

x


c. List the vertices.
d. How many t-shirts and dress shirts should the company make to maximize profits?

7. U.N. Scrupulous, a noted businessman in town, always uses both newspaper and radio advertising each month.  It is estimated that each newspaper ad reaches 8,000 people and that each radio ad reaches 15,000 people.  Each newspaper ad costs $50 and each radio ad costs $100.  The business can spend no more than $1000 for advertising per month.  The newspaper requires at least 4 ads be purchased each month and the radio requires at least 5 ads be purchased each month.  
a. What inequalities can be derived from the passage?

b. What is the profit equation? 
c. List the vertices.

d. What combination of ads should old “Scrupe” purchase in order to reach the maximum number of people?
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