6.4 Optimization: Creating a Model

Foundations 11 Unit 5: Lesson 5

Optimization: Creating a Model [6.4]

Example 1:
no wWore
Three teams are travelling to a basketball tournament in cars and minivans. 4R

ms =
(\)\)&<. Each team has no more than 2 coaches and\4 athletes. = b P“’YQ 73 hea =z

» Each car can take 4 team members, and each minivan can take 6 team members.
¢ No more than 4 minivans and 12 cars are available. — CﬂlS‘\(&iAJ(S
The school wants to know the combinations e cars and minivans that will require the minimum

and maximum number of vehicles. Create a model to represent this situation.
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Foundations 11 Unit 5: Lesson 5

Example 2:

A refinery produces oil and ;‘}s.

Y oxoJy>ax | X
e At least 2L of gas is produced for each litre of oil. =

e The refinery can produce up to 9 million litres of oil and 6 million litres of gas gach day.
— e Gasoline is projected to sell of $1.10 per litre. Oil is projected to sell for $1.75 per litre.
The company needs to determine the daily combination of gas and oil that must be produced to

maximize revenue. Create a model to represent the situation.
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Example 3: YOUR TURNI

K= # e y‘gé\rj

A toy company manufactures two types of toy vehicles: racing cars and sport-utility vehicles.
e Because the supply of materials is limited, no more than|40 racing ca

mg 5 and 60 u
utility vehicles can be made each day. £40 3 <6
: =+

e However, the company can make 70 or more vehicles, in total, each day.
—e It costs $8 to make a racing car and $12 to make a sport-utility vehicle.

Create a model to represent the situation.
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6.4 Homework
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6.5 Optimization: Exploring Solutions
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Optimization: Exploring Solutions [6.5]

Example 1:
Consider the situation: Restrictions: x €R, y €R &% SLaAit\s ) b\«l \ire
Constraints: x +3y < 9,x —y<3,x>-3 & 6m9\\

Mww

Objective function: P = 2x +y é—o\ol\‘—\— Jraﬁ/\) (VY & ‘\0 M

N WARX £ wnvA
a.) Draw a graph to model the situation.

b.) What point in the feasible region would result in the maximum value of the objective
function?
c.) What point in the feasible region would result in the minimum value of the objective

function? _x 7{\] cq desr ot (0,0)
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Example 2:

A toy company manufactures fwo types of toy vehicles: racing cars and sport-utility vehicles.

e Because the supply of materials is limited, no more than 40 r'acm jar's and 60 s;jrf-
ot

utility vehicles can be made each day. X<40 3 <€ 6O

» However, the company can make 70 or more vehicles, in total, each day. X + j >
o It costs $8 to make a racing car and $12 to make a sport-utility vehicle: —
The company wants to know what combinations will result in the migifium and maximum costs, &
nC.

C= 8x+\33 Oby.

and what those costs will be.
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6.6 Optimization: Programming - Key
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Optimization: Linear Programming [6.6]

Example 1:

The following model represents an op‘rimizaﬁon problem. Determine the maximum solution.
. \
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2: e
Example /7 \)3\00\ jil\ \3
Larry and Tony are baking cupcakes and banana mini-loaves to sell at a school fundraiser.

e No more than 60 cupcakes and 35 mini-loaves can be made each day ‘> Co(-s¥f0~

e Larry and Tony can make more than 80 baked goods, in total, each day.
o It cosTs $0.50 to make a cupcake and $0_'{5 to make a mini-loaf. —>c<oy echo

They want to know the mﬁrgﬁm costs to produce Thce> bakegd goods. 'Qw‘ﬁ%or\
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Rea) e ol
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L&G Construction is competing for a contract to build a fence. O“\%
DensWon < SO

e The fence will be no longer than 50yd and will consist of narrow boards that are 6in wide
and wide boards that are 8in wide.
* There must be no fewer than 100 wide boards and no more than 80 narrow boards.
e The narrow boards cost $3.56 each, and the wide boards cost $4.36 each. —> dé\\id\“\‘e.
—>etermine the maximum and minimum costs for the lumber to build the fence. A
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Example 3:
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