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HOMEWORK...

p. 236: #7-10
NOTE: Each question requires a graph to
get possible solutions!
X2

7. a) Graph the solution set for the following system of inequalities.
Determine a solutW /Y /‘ ~
9x + 18y <

Ix— 6y = 18 < \ f
b) Is each point below a possible solution to the system? ¢

9
How do you know? ‘ %/‘Js"
i) (4, —1} i) (—2,2) iii) (—4, —2) O \
iv) (9,1 V]l (—2.5, —1.5) vi) (2, —2)
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8. Trish is setting up her social networking page: VO\{ " Lv!)ll/;

» She wants to hav{ no more than 500 frien n her new soci
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a) Define the variables and write a systém of inequalities that

\/ odels this situation.

A Describe the restrictions on the domain and range of the variables. X é ‘IJ . *

c) Gmph the solution set to determine two possible combinations of

school friends and rugby friends she wuﬁm\ L VJ 7“/3 'Dw
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Y
Optimization Problems I:
, Cre?tjng the Model
\

W \nequ. iy O\lb(l‘“V
LT L 7 —

optimization problem objective function feasible region
A problem where g quantity Alimiting condition of the In an optimization problem, the The solution region for a system
must be ZW?X::“'ZE‘ or optimization problem being equation that represents the of linear inequalities that is
ﬂ?nlmcljzel_ o OWlngd_a set modelled, represented by a relationship between the two modelling an optimization
or guidelines or conditions. linear inequality variables in the system of linear problem.

inequalities and the quantity to

be optimized.

Need to Know é)ﬁa | ”,

* You can kreate a model for an optimization problem by following
these steps: \OQQ‘ ‘/\J‘O(\
Step 1. Identify the quantity that must be optimized. Look for key ] Q,U é c
/)KL Words, such as maximize or minimize, largest or smallest, 0\7 v
and greatest or least.
Step efine the variables that affect the quantity to be optimized.
\//I%entify 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.
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EXAMPLE of an OPTIMIZATION Problem...

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

At mosl}, 45 covers with stickers 7nd 55 bead covers can be Lnad/eper day.
* Mick and Keith can@S or more covers, in total, each day. >

It costs $0.75 to make a cover with stickers, $1.00 to make one with beads. \0, ’h" '8

Let x represent the number of covers with stickers and let y represent the number o‘))(é d covers.

Let C represent the cost of making the covers.

ResTRIcTIONs: X € (W) cw

CONSTRAINTS:

OBJECTIVE FUNCTI _ Vf y ;g
a) Graph the solution set.
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b) What are the vertlces of the feasible reglon[ \(g (L{{,& ? h( Lo Jul

foreds o v\hrgu,%on (o, 45) (45,5

c) Which pomt would result in the m§< §um value of the objective function?

GANYY 7§
d) Which point wouId result in %mmlmum value of the objective function? i>

(Y$,8) 73395
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Solve optimization problems.

EXPLORE...

* The following system of linear inequalities has been graphed below:

& ofIinearineq\uaIities: s
] @ Rt :

y<4 (0,4) (3.4)
x<3 4 t
3yz—x+9 @”‘\3_{‘3:3)

1-
X
0 | | =
1 2 3 4

a) For each objective function, what points in the feasible region
represent the minimum and maximum values?
i)T=5x+y
i) T=x+5y

b) What do you notice about the optimal points for the two objective
functions? Why do you think this happened?

a)i) For 1 = 5x + y,

If (x, y) is... Then...
. (3, 2) T=53)+2

T=17

(3, 4) T=503)+4 maximum
T=19

(0, 3) T=50)+3 minimum
T=3

(0, 4) T=5(0)+4
T=4

if) For 7= x + 5v,

If (x, y) is... Then...

(3, 2) T=23+52) minimum
7T=13

(3,4) T=23+5(4) maximum
=23

(0, 3) T=0+5(3)
T=15

(0, 4) T=(0) + 5(4)
T=20

b) I noticed that the values of the coefficients of the variables and the values
of the variables themselves all contribute to the value of the objective
function. For T'= 5x + y, the x-value is multiplied by 5 and the y-value
is multiplied by 1. For 7' = x + 5y, the x-value is multiplied by 1 and the
y-value is multiplied by 5. In each case, the greater the coordinate that
is multiplied by 5, the greater the value of the objective function is. The
converse is true for the least values.

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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