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HOMEWORK???

p. 236: #7-10
NOTE: Each question requires a graph to
get possible solutions!
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10. e.g., 28 songs for young listeners and 4 songs for older listeners;

4d

18 songs for young listeners and 8 songs for older listeners;
24 songs for young listeners and 6 songs for older listeners
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Y
Optimization Problems I:

OqeﬁLﬁf

optimization problem constraint

A problem where a quantity A limiting condition of the
must be maximized or optimization problem being
minimized following a set modelled, represented by a
of guidelines or conditions. linear inequality.

J

ating the Model
X

objective function

In an optimization problem, the
equation that represents the
relationship between the two
variables in the system of linear
inequalities and the quantity to
be optimized.

feasible region

The solution region for a system
of linear inequalities that is
modelling an optimization
prablem.

Need to Know G)ZH 4 H

]
* You can(create a model ™r an optimization problem byp\follow”by

these steps:

Step 1. Identify the quantity that must be optimized. Look for key
words, such as maximize or minimize, largest or smallest,

and greatest or least.
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Step 2. Define the variables that affect the quantity to be optimized.
Identify any restrictions on these variables.

Step/B. Write a system of linear inequalities to describe all the
constraints of the problem. Graph the system.

Step 4. Write an objective function to represent the relationship
/Y, between the variables and the quantity to be optimized.
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EXAMPLE of an OPTIMIZATION Problem...

Mick and Keith make MP3 covers to sell, using beads and stickers.

. LAt most3 45 covers with stickers andéS_Ee_ad covers can be @de per day.

» Mick and Keith can make 45 or more covers, in total, each day.

. @)m .00 to make one with beads.” >
Let x represent the number of covers with stickers and let y represent the number of bead covers.
@presentihe cost of making the covers.
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In Summary

Key Ideas

* To solve an optimization problem, you need to determine which
combination of values of two variables results in a maximum or
minimum value of a related quantity.

+ \When creating a model, the first step is to represent the situation
algebraically. An algebraic model includes these parts:

- a defining statement of the variables used in your model

- astatement describing the restrictions on the variables

- a system of linear inequalities that describes the constraints

- an objective function that shows how the variables are related to
the quantity to be optimized

¢ The second step is to represent the system of linear inequalities
graphically.

* In optimization problems, any restrictions on the variables are
considered constraints. For example, if you are working with positive
real numbers, x = 0 and y = 0 are constraints and should be included
in the system of linear inequalities.

Need to Know

* You can create a model for an optimization problem by following
these steps:

Step 1. Identify the quantity that must be optimized. Look for key
words, such as maximize or minimize, largest or smallest,
and greatest or least.

Step 2. Define the variables that affect the quantity to be optimized.
Identify any restrictions on these variables.

Step 3. Write a system of linear inequalities to describe all the
constraints of the problem. Graph the system.

Step 4. Write an objective function to represent the relationship
between the variables and the guantity to be optimized.

February 19, 2016
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HOMEWORK...

Page 248: #1, #2, #3, #5

NOTE:

Create a model means graph the solution region
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Optimization Problems...Creating a Model (Graph the Solution)

optimization problem constraint objective function feasible region
A problem where a quantity A limiting condition of the In an optimization problem, the The solution region for a system
must be maximized or optimization problem being equation that represents the of linear inequalities that is
minimized following a set modelled, represented by a relationship between the two modelling an optimization
of guidelines or conditions. linear inequality. varnables in the system of linear ploblemv.

inequalities and the quantity to

be optimized.

Need to Know

e You can create a model for an optimization problem by following
these steps:

Step 1. Identify the quantity that must be optimized. Look for key
words, such as maximize or minimize, largest or smallest,
and greatest or least.

Step 2. Define the variables that affect the quantity to be optimized.
Identify any restrictions on these variables.

Step 3. Write a system of linear inequalities to describe all the
constraints of the problem. Graph the system.

Step 4. Write an objective function to represent the relationship
between the variables and the quantity to be optimized.

Optimization Problems...Evaluating the Optimal Solution

Need to Know

 The solution to an optimization problem is usually found at one of the optimal solution
vertices of the feasible region. A point in the solution set that
* To determine the optimal solution to an optimization problem using INEEARnTS NNV o

: ; minimum value of the objective
linear programming, follow these steps: function,

Step 1. Create an algebraic model that includes:
« a defining statement of the variables used in your model
« the restrictions on the variables
« a system of linear inequalities that describes the constraints
« an objective function that shows how the variables are

related to the quantity to be optimized

Step 2. Graph the system of inequalities to determine the coordinates
of the vertices of its feasible region.

Step 3. Evaluate the objective function by substituting the values of
the coordinates of each vertex.

Step 4. Compare the results and choose the desired solution.

Step 5. Verify that the solution(s) satisfies the constraints of the
problem situation.
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