Lesson 13: Linear Programming

By the end of the lesson, you will be able to:

~ Solve a linear programming problem.
~ Find a maximum or minimum of a linear
programming problem.
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~Review~
Graph the following system of inequalities (x and y int):
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x—3y=z-9 dIx —v =4 X+ 2y = -2
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Using the same systems of inequalities:
x—3y=-9
dx—vyv=4
X+ 2y =2 -2

There are 3 parts to systems of
inequalities:
1. Constraints: the inequalities (lines)
2. Vertices: The points of intersection
3. Feasible Region: The shaded region

~Label each part on the given graph~
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X1

VEITICES

Feasible
region
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Linear Programming

is a process of finding a maximum or
minimum of a function by us_irlg_ver*’rig_e_s
of the polygon formed by the graph of
the constraints.
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~New notation~

f(x)=y
example: y=x+2 can also be written as f(x)=x+2
Y= Set+2
So if we were ?u&nﬂng to find out what y is when x=50,
we can re-write this as f(50)=50+2. therefore, f(50)=

52 or when x=50, y=52. H&0)=52

~S0 we know that (50, 52) is a solution to y=x+2~
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Llxl=y%
Example:

if f(x)=6x-4, what is f(2)?

F(2)=l(2) -4

I;l (v) = l?.:(-'l

T(=3 !
What is ?

L) =Ll -4
£L9) = u-y

EC(E) =S |
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~SIMILARLY~

If f(xy)=2x+y
how would we find f(3,4)?
fl3,4)=2(3)+ 4

‘E{%;Hf\:&ﬁﬁq

We would plug 3 in for x and 4 in for y, so we would get:

f(3,4)=2(3)+4
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Example:
f f(x,y)=5x-4y, what is £(2,1)?

L2, =502)-4()

= |0 =¢

E(Q!]) :—(a]

What is f(6,3)?
g 3) =5b) =4 (=)

'F({m ?’) ::31%# -
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Finding Maximums and Minimums of
Linear Programming:

Follow these four steps:

1. Graph the inequalities. [9* ‘3haﬂ{-b)
2. Find the vertices of the feasible region. [“i?ﬂ'lf\ﬁ)

3. Use a chart to find the max & min values of the function.
o wdS FONY) =23

(X.Y)  FUNCTION eQuatiON F(X.Y)

(2,0) | 2(2)-3 ()~ F@h)= |

4. The point which has the biggest f(x.y) is the max. The
point that has the smallest f(x,y) is the min.
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Exumple 1: Find the Max and Min for the polygonal
region. Use the following equation: f(x,y) = 2x — 3y

x=1

y =12

X+2y<9 -{ﬁﬁ:(ﬂfﬂ}
Lt (9,0) O+ve

and (0, %Y,) © <9
hat are the vertices?

(12)
(‘5,2,)

L)
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Work for Example 1: (x and y int so you can graph)

x=1 y =2 X+2y<9
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Work for Example 1: (Put vertices in chart so you can
find the Maximum and Minimum.) f(x,y) = 2x — 3y

(,2) |2ln-3(=) = | F(1,2)= 4
(5,2) |2(e)-3(z= [FBD =1 W

(1,4) | 20)- 3(4) = | F () =-[0  we

The Maximum is: 4| 64 (Fjﬂ.)

The Minimum is: ~|() a4 “H)
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Example 2: Find the Max and Min for the polygonal
region. Use the following equation: f(x,y) = —2y + 3x

BlLy) = BL-24

y =2

1<x<5
oy o 1-M-
YSXE3 (a0) (0

What are the vertices?
(1,2)
(1,4)
(S2)
(Ske)
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Work for Example 2: (x and y int so you can graph)

y =2 1<=x=5 yV=<x+3
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Work for Example 2: (Put vertices in chart so you can

find the Maximum and Minimum.)  f(x,y) = =2y + 3x
%K-lj

(X.Y) 3X-2Y F(X.Y)
(12 | 20010 =-1 [ fa<-) |
(d) | 202 =-S (el -5 e,
(52) |G-l Lley=n MW

(5,2) | B5)-UB)= | £Llag)=-|

The Maximum is: ” M‘ (ﬁ(b\
5 o (1)

The Minimum is:
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Example 3: Find the Max and Min for the polygonal
region. Use the following equation: f(x,y) = 5x + 2y

TS+ (L) b d
— — — Anotinde
x—3y=0 |_%§g P ﬂmfnl\

x—3y=-—15 Tait+: (9,0)

Tas+ 6 ,0) ‘\]
] +1. IS A
What are the vertices?

(0]%) .

(2.)

C—-02-15
4x +3y > 15 o =8 S
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Work for Example 3: (x and y int so you can graph)

x—3y=0
v-nt (0,0)
g-{rd-t [_ﬂ;ﬂ)

Pick y<le

b=%v <0
-l lj-{-

Byt
-3 3

VEPA
UOLZ)

X—=3y =

—15

etk L‘F r bhﬁl

Nk (0

=)

/

(

4x + 3y = 15
[0k (h'% D

%#MI*LUlﬁﬁ

N

)

e

A
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Work for Example 3. (Put vertices in chart so you can
find the Maximum and Minimum.) f(x,y) = 5x + 2y

(XY) | Sx+r2y | Ploy)=

(05) |S(0+25)< [FIOA=10 Inn
(3;0 Gl Ll = Fl% D) =1+

The Maximum is: Uﬂbﬂmmﬁd

The Minimum is: |{) oI (U Pﬂ
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Example 4: Find the Max and Min for the polygonal
region. Use the following equation: f(x,y) =x -2y

y<x+5

y=X
xX=-3 foved™ e
y+2x<s [ Zuo) (05)
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Work for Example 4. (x and y int so you can graph)

y=Xx+5 y=Xx X = -3 V+2x <5
)€ -2x45
aph Y=
% \(5:-7.3({-6
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Work for Example 4: (Put vertices in chart so you can
find the Maximum and Minimum.) feny)= X~Zg

(xw) | *-2Y | £tx4)

(-2 1) |- -2UL =T
(,,1;! _."5) - _2(-3)=73
(0,5) | 0 -2&) =10

)| L= 2009)
(et le)| 1o 2069z

The Maximum is: % at (-3 )

The Minimum is: {0 o (Dﬁ)

L=+
(e D
Flog)z-10 MO

£ L b3) =]
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By the end of the lesson, you will be able to:
~ Solve a linear programming problem.

~ Find a maximum or minimum of a linear
programming problem.

Can you?



r ~ o A Tal=] gl I_ - _|.-|II 1 :__
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Homework:

Test Review 3 worksheet
Due next time (test day)

~Assignment #13~

Due day after test

You may use a calculator to find the vertices.



Lesson 13: Linear Programming




