m Key Concept Vertex Principle of Linear Programming

If there is a maximum or a minimum value of a linear objective function, y
x it occurs at gne or more-vertices of the feasible region. 4

The graph at the right shows a feasible region. Write the coordinates 2

at which a maximum or minimum value of a linear objective X

function could occur. wrtia s -4 -2 O 2 4
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Example 1: Testing Vertices for Optimization

Got It? Use the graph and the constraints below. What values of x and y in the
feasible region maximize P for the objective function P = x + 3y?

Label the vertices of the feasible region with their coordinates.
Constraints:
1

5
x+2y=5 Y="2X7 2
r=y=2 VY2 X -7
x=0,y=0

Find vertices: —

(0,0) (0,23) (2,0) (3,1)

Evaluate function using each vertex:

P= x+37; Meuemi ze

' (0,0) P= Dt3(0)=0
(0,2:5) F:Dfsczls)f%f/
(2,4) P=2¢3(2)= 2

(31) p=3t30)= 6
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Example 2: Using Linear Programming to Maximize Profit

Got 1t? Business You are screen-printing T-shirts and sweatshirts to sell at the Polk
County Blues Festival and are working with the following constraints.

It takes 10 min to make a 1-color T-shirt.

It takes 20 min to make a 3-color sweatshirt.

You have 20 hours at most to make shirts. L“’UTS G\
Supplies for a T-shirt cost $4. TiMe AN MonE 7

Supplies for a sweatshirt cost $20.
You want to spend no more than $600 on supplies.

You want to have at least 50 items to sell.

The profit on a T-shirt is $6. The profit on a sweatshirt is $20. How many of each type of
shirt should you make to maximize your profit?
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Think About a Plan
3-4

Cooking Baking a tray of corn muffins takes 4 cups of milk and 3 cups of wheat
flour. Baking a tray of bran muffins takes 2 cups of milk and 3 cups of wheat flour. A
baker has 16 cups of milk and 15 cups of wheat flour. He makes $3 profit per tray of
corn muffins and $2 profit per tray of bran muffins. How many trays of each type of
muffin should the baker make to maximize his profit?

Linear Programming

Understanding the Problem

1. Organize the information in a table.

i Corn Muffin Bran Muffin )
Trays, X Trays, y Total
Milk (cups) A% \/ [
Flour (cups) Z % 2\ )< |
Profit 2x 2 f/ P
\, Fé -

2. What are the constraints and the objective function?
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Planning the Solution 12x+by =Y
Luey =23
3. Graph the constraints on the grid at the right. Lx = ¥
X2 :
4. Label the vertices of the feasible region on your graph. (0,5 ) . 303) 13y=15
= | \ ‘S\[ ::’Z
Getting an Answer Y*
- 1)) (3 2)
5. What is the value of the objective function at each vertex? | I '
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6. At which vertex is the objective function maximized?

at (3,2)

7. How can you interpret the solution in the context of the problem?
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