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Warm Up
1) Graph the system by hand to getermine the

solution(s). 1
y=2(x+3)(x-1)
y=-2X-6
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2) Solve the system 1081 B 1ALl 7 1Al B L8110

algebraically.

X2-2X+y?=1
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2X+y=5
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Linear Programming

What is it?

A mathematical technique for maximizing (revenue) or
minimizing (costs) of a linear function of several
variables

‘Who uses it?
Computer Programmers

Restaurants (menu planning - optimizes meal production
and increases restaurant profits)

Coca - Cola (optimal production in bottling plants while
keeping costs as low as possible = more money in their
pocket)

Economics & Business (planning, routing, scheduling,
assignments, and design)

Cell Phone Companies (network flow problems and
fixing them)
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Objective Quantity
-a value to be optimized
-looking for its maximum or minimum value

Constraints

-restrictions on the objective quantity

Feasible Region

-the set of all points that make all of the
constraints "true" k
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1) Define Variables
X:
y:
2) Objective Function
(Cost or Profit)
3) Constraint Equations
4) Graph
9) Find Intersection Points
6) List Points

7) Plug Points into Constraint Function

Nov 23-2:19 PM
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Magician Linear Programming
Your school has contracted with a professional magicianTo perform at the school. The school
has guaranteed an attendance of at least 1000 with total ticket receipts of at least $4800. The
tickets are $4 for students and $6 for non-students, of which the magician receives $2.50 and
$4.50 respectively. How many student and non-student tickets are needed to determine a

ount of money for the magician?

5) Find any points of intersection:

l)L’ige)%iableS: \ -y (X")’\{ \OOC))
Y= norrstundan %X‘HO\I €002

_ = ~4000
2) The Objective Function: \I\( 1y T

= 900

Xty 2 \ooo (o, ‘000) 6) List the vertices of the feasible region:
IXtby> Y00 ( 200, 0 (otwo) ( lloo\o)
(o, go0) (oo \u006)
4) Graph the constraints (shade appropriately): 7) Plug vertices into the Objective Function
to find the Max dy Min

2.5x + 45y

( 0, 1000)
a b(o -\-‘-{ 5(\&0) =400

( oo, voo)
2.5(600)+4.5@asy= 3500
(200, 0
=5 "‘°0)+</ S(6)= 2000

5—\««&’“’\" -\—w\w*s
\gOONo\r\—Slm\M\* JrcdeatS

@M{M&? 00,0) X +466= (000 v/ -0
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Storage Space Linear Programming

An office manager is purchasing file cabinets and wants to maximize storage space. The office
has 60 square feet of floor space fo rthe cabinets and $600 in the budget to purchase them.
Cabinet A requires 3 square feet of floor space, has a storage capacity of 12 cubic feet and
costs $75. Cabinet B requires 6 square feet of floor space, has a storage capacity of 18 cubic
feet, and costs $50. How many of each cabinet should the office manager buy to maximize

storage space? 2xe(a)=060O
1) Define your variables: 5) Find any points of intersection:
X= Calownet A _RS(BK‘}G =Go)

Y‘“\“"“"B \‘7 XA+ SOY "Cpoo
tion;

3) The Constraints (find intercepts): ( 3-c”\a' % Y z
g& + 6y L— (p o ( 0 \ 6) List the vertices of the feasible region:
)

4 2.4) (0
\

4) Graph the constraints (shade appropriateW); 7) Plug vertices into the Objective Function
to find the-Max or Min:

(o)
\g(a\\' \%@)11@
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*Your turn to try the back of the first two pages!
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Patio Sets Linear Programming

You own a factory that makes metal patio sets using two prB'cesses. The hours of unskilled
labor, machine time, and skilled labor per patio set are given in the table. You can use up to
4000 hours of unskilled labor, up to 1500 hours of machine time, and up to 2300 hours of skilled
labor. Process A earns a profit of $80 per set and Process B earns profit of $40 per set. How
many patio sets should you make by each process to maximize profits?

Assembly Hours
Process A Process B
Unskilled Labor l 0)< A ‘ y é’:'_ “1000
Machine Time | x 4 BY < | \ so00
Skilled Labor 5 > AR Q.y = ‘a 3 0 0
1) Define your variables: 5) Find any points of intersection:
X= Procass A
Y= Process B 6) List the vertices of the feasible region:
2) The Objective Function: (0, g0 )

YOx+ Yoy Yo (i
3) The G (find (380, 200)
e Constraints (find intercepts):
O x +Y = 4900 C tfoo' o 7) Plug vertices into the Objective Function

\\( {'3)(5. 1 SO0 ((olsoo to find the MxorMLiin
Sx+ax & lsoo's"@o)

Graph the constraints (shade aDDroDriatL{I\/).o 11180 2 N
2 32,000
Y008 G °) &ww) bude)? 3
Y - {260,
A = > V< + 3(wo0)=\%00

’5(; {-3\; ':—‘\S’och X= 3060

S +-‘Ly-_- a 320 O.400

— ':,\(';-5200

\[=400
I (&
v 5 lsooo_)Q O>c '\-lY :_3%«):))
SX 4+ =300
{
c;(“&*lp%ool'i"i‘ y =- 2000
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Homework

-Complete Linear Programming WS
Orean

(Blue and RPergle)

-Review Packet due test day!

*Test Tuesday/Wednesday!

Nov 23-2:35 PM
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