Section 10.5: Linear Inequalities in Two Variables

Objectives

L. Graph a linear inequality in two variables.
2. Use mathematical models involving linear inequalities.
iph a system of linear inequalities

Linear Inequalities in Two Variables and Their Solutions

* The graph of an inequality in two variables is the sct of all 7/J() * S whose coordinates satisfy the

inequality.

Graphing a linear inequality in two variables:
1. Replace the inequality with an cqual signand . Omph lhe linear Q_U\llo?
- Drawa <o[id) line if the original inequality has a < or >.
— Drawa Ayfe ! line if the original inequality has a < or >.

2.¢6e home a test pointin one of the half- -planes that is not on the line. Substitute the coordinates of the test

point into the inequality.
3. If atrue statement results, shade the half-plane containing this test point.

If a false statement results, shade thc half-plane not containigg this test point.
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‘.‘ For the vertical line x = a:

Graphing [inear Inequalities without Using Test Points

+ If x> a, shade the half-plane
to the right'of x = a.

+ If x < a, shade the half-plane
to the left of x = a.

X > @ In the
green reglon.

X <a Inthe
yellow reglon.

Graphing Linear Inequalities without Using Test Points
Example 3:

Graph cach inequality in a rectangular coordinate system:
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For the horizontal line y = b:
« If y> b, shade the half-plane

above y = b.
® |fy<b, shade the half-plane
below y = b.
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‘ y > b In the
s graen reglon.
V=B il o2
> X
y < b In the

yellow reglon.
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Regions Resulting from Ranges of
Temperature and Precipitation

Modeling with Systems of Linear Inequalities / &
3 2 ; g 5T-1P=10
Fxample 4: The graph displays three kinds of regions- deserts, grasslands, 2
— —— SN e 2]
and forests- temperatures, 7> 33, and precipitation. 2. Show that point ‘B Forests
e T
A is a solution of the system of inequalities that describes where forests occur. g{ 3
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* Graphing Systems of Linear Inequalities: The solution set of a §y{ftelll of linear inequalities in two

variables is the set of all P o 77 } < that satisfy < X inequalities in the system.
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Section 10.6: Linear Programming

Objectives

L. Write an objective function describing a quantity that must be maximized or
. minimized.
Se 5 lities to describe limitations in a situation
Use 13 programming to solve problems.

Objective Functions in Linear Programming
* A method for sh)lvmo problems in which a particular quantity that must be 4/ Z'”(ﬂ or
Mirnioa Z€A s limited by other factors is called Imearpr()glammm"

* An_ sty s b onis an algebraic expression in two or more variables describing a quantity
that must be maximized or minimized.

Example 1: Bottled water and medical supplies are to be shipped to victims of an canhqual\c by plane. Each
container of bottled water will serve 10 people and each medical kit will aid 6 people. Let x represent the

number of bottles of water (o be shipped and y the number of medical Kits. Write the e objective [l funwon
that describes the number of people that can be helped.

i A
Solution: Because cach water serves 10 people and each medical kit aids 6 people, we have K= boﬁ” )
o o\'_ i’ " The number of 10 times the number 6 timeg the number =0
o) people helped Is of bottles of water plus of medleal klifs. \/ e 1)
medical
: D) - .
Y ) ' 2 5 L <
) = 7 \ = 10x + 6y. KATS

% /
ORTELCTTVE. . z.,v,f‘/«d max . 710, of /"'-40/5 e
,‘T sing z to represem the number of people helped, the objective function is
z=10x + 6y.
For a value of x and a value for y. there is only one value of z. Thus, z is a function of x and y.
Constraints on Linear Programming

A constraint is expressed asan __|/ 2% iy , et ([{MHA'L/U(\S\
»  The list of constraints forms a system oflmeal 1mqualmes - lons

Example 2: Each plane can carry no more than 80. OOOPoundsLThc. bottled water weighs 20 pounds per
container and each medical Kit w elghs 10 pounds. Let x represent the number of bottles of water to be
shipped and y the number of medical kits. Write an inequality that describes this constraint.

Solution: Because each plane carries no more than 80,000 pounds, we have

The total welght of the total welght of

—"
/'must be less than
the water bottles plus the medical kite

or equal to
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Solving Problems with Lincar Programming /

Let z = ax + by be an objective function that depends on x and y. Furthermore, z is subject to a number of ‘g
constraints on x and y. If a maximum or minimum value exists, it can be determined as follows:
1. Graph the system of inequalities representing the constraints. :
2. Find the value of the objective function at each corner. or vertex, of the graphed region. The maximum

and minimum of the objective function occur at one or more of the corner points.

The Japanese Club at Damonte Ranch specializes in creating :\A
origami (paper making) for their fundraiser each school year.
They produce paper cranes and paper flowers. Each paper
crane sold yields 50 cents and each paper flower sold

yields 75 cetT{;._ They can produce up to 80 pieces of origami
per week. Based on the popularily of paper cranes, they must ¥ ( ,'
produce at least 20 per week, but no more than 50 pieces.

0

They know that the minimum number of paper flowers P ",3\ ]
sold per week is 10 pieces. How many of each type of Sk |
origami should they produce to maximize their profits? ) S -
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