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4.4.4 Graph the solution to a system of linear inequalities. 
4.4.6 Solve application problems involving optimization. 
Linear Programming 
A tool manufacturer produces a 3” socket and a 9” socket. The marketing department expects the minimum demand of 3” sockets to be 120 units and 9” sockets to be 70 units per day. The maximum capacity of the production facility limits production to no more than 200 3” sockets and 170 9” sockets per day. To meet a contract with the shipping company, a total of at least 200 sockets must be shipped daily. 
If each 3” socket sold results in a $2 profit and each 9” socket results in a $4.50 profit, how many of each type should be made daily to maximize the manufacturer’s profit? 
 
SOLUTION
Let be equal 3” be equal to X, X=3’’ sockets
Let be equal 9” be equal to Y, Y=9’’ sockets
Profit for 3’’ sockets is 2x
Profit for 9’’ sockets will be 4.5y
Total profit 2x+4.5y=P
Objective function
2x+4.5y=P
Constraints
Demand, at least 120 for 3’’ sockets       ; for x=>120
Demand .at least 70 for 9’’ sockets         ; for y=>70
Production at most 200 for 3’’ sockets        ; for x<=200
Production at most 170 for 9’’ sockets        ; for y<=170
We will plot the following inequalities
X120
Y70
X200
Y170[image: ]
The above graph of inequalities show a bounded space 
The objective function along and the linear inequalities bound a space which satisfy the system of inequalities.
From the graph, the five corner points values are;
X                    Y			PROFIT
120               70           120(2) +70(4.5) =565
120               80            120(2) +80(4.5) =600
200	        170           200(2) +170(4.5) =1165
120             80             120(2) + (4.5) (80) =600
130              70           130(2) +70(4.5) = 575

The coordinate (200,170) maximizes profit therefore thus company must produce  200 type 3’’sockets and 170 type 9’’sockets daily to maximize profit.

image1.png




