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Examplc: A furniture manufacturer makes chairs and
armchairs. The amount of time spent on
making a chairis 3 hours and the amount of
time spent on an armchairis 2 hours.

In one week, the time spent on ﬁnishing

these two Picces IS ec]ual to 45 hours.

a) Translate this situation into an equation.
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b) Represent this cquation on the (Cartesian P]anc.

AY
X 21

y 18

15

12
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Determine the Point of intersection of the Fo”owing

sgstems of linear cquations.

a) y=20-Tx L) y=4x+9
y=3x+5 3x-2y=0
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c) 3x+5y=29
4x+2y=6
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Example:

Chase) Sarah and Wenclg went to the canclg
store. Chase bought five Pieces of Fudge and
three Pieces of bubble gum for a total of
$5.70. Sarah boug%t two Pieces of gudge and
ten Pieces of bubble gum for a total of $3.60.
FHow much did Wendy pay for three Pieccs of
Fuc!ge and 6 pieces of bubble gum?
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Optimisation

Symbols: < less than, fewer than

> greater than, more than, exceeds

VA

less than or equal to, at most,
maximum of, ho more than

'V

greater than or equal to, at least,
minimum of, no less than
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Examples with two variables:

1) Ata school dance, students Pai& $5 and

guests Paid $8. The Proceecls were more than
$1 200
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2) At a high school, at least twice as many girls as

boys take chemistrg.
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3)  The perimeter of a rectangie is less than  00cm,

10
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4)

Rose and Eric went to New York and Boston.
They spent at least twice as much time in New
York as in Poston.

11
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The inequalities Presenteci in a situation are known as

constraints - conditions that must be met.

Most situations have two extra constraints that are not

mentioned. | hese are called the non-negative
constraints and tiieg exist when it is not Possibie for the

variables to take on negative values.

y=0

12



1. Optimisation.notebook August 31, 2023

Example: The maximum number of seats in a P]ane Is

100, T here must be at lcast 4 times as
many seats n economy class as in business
class.

T he constraints are:

13
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! 2 , ’, ! : ] , : ! i ’, ! l/

A local swimming Pool uses a mixture of chlorine and
bromine to purify the water. A litre of chlorine costs
$10 and a litre of bromine costs $16. The pool
manager buys a total of atleast 3240 worth of these

Procﬂucts.

i. Variables: 2. ( onstraints:

14
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i Graph the line. Reca”
that if the inequalitg includes
the equal sign the line is
drawn solid, but for a strict

inec]ualitg , the line is broken.

2. (hoose a Point. ] est

the Point in the inequalitg .

August 31, 2023

¥ x

3. 5}18&6 on the side of the

line where the inequality s

TRUL.

15
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Example:  Graph the solution set of the inequality

\

\
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Sx+2y=12 '
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: | i ’ I !/ ’,

Solving a system of linear inequa]ities means ﬁncjing all

the Points that satis% all the inequa]ities.

Determine the solution set of the gollowing

sgstem.

V<X

17
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C;ra!:)iw the ]CO”OWiﬂg system of inequalities
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The ﬁgure created 59 the solution set of all the
inequa]ities is called the ;m]_ygga_ggmmm;i

20
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Examp]e: A municipal garden grows red roses and
white roses. | here are at most 400 roses in
total. T}‘xe number of red roses increased bg
80 {5 greater than twice the number of white

roscs.

Graph the solution set.

21
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\ %

Not a Polggon of constraints (Unboumcl).

August 31, 2023
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Exampie: An orchestra has no more than 50 members.
There are at least twice as many musicians
who Plag string instruments as musicians who
P189 wind instruments.

raph the solution set.
Grap

23
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Oi@jective "unction

A system of linear inec]ualitics has many solutions.
Dcpcncling on the situation, some of these solutions
(usua”g one) are better than the others and will be called
the optima] solution . What determines

this optimal solution is the objective function or

objf:ctive rule |

25
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Examplc:

A Farmergrows cherries & raspberries on a Piece of
land that is at most 10A@ i area. " ach hectare of
cherries rec]uires S dags of work and each hectare of
raspberries) 3 c!ags of work. ] he farmer has no more
than 00 claﬂs available. e decides that the space for
raspberries will be at most 3 times the amount of space
for cherries. [~ ach hectare of cherries and rasperrics
Procluces revenues of $3000 ;4 $5000 respectivclg.
What is the

revenue the Farmer can earn?

26
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) A farmer grows cherries & raspberries on a piece of
\/a rlablCS: land that is at most 16A@ iy area. [~ ach hectare of
cherries requires 5 clags of work and each hectare of
raspberries, 3 days of work. T he farmer has no more
Constra iﬂtS: than 60 dags available. rﬂe decides that the space for
rasterries will be at most 3 times the amount of space
for cherries. [~ ach hectare of cherries and raspbcrrics
Produccs revenues of $3000 5,4 $5000 resPcctivclg.
What is the

revenue the farmer can earn?

T he farmer's objective is to make the maximum revenue
Possible given the constraints.

The objective rule forthis farmeris

27
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14 R =3000x+5000y

12 FPoints Kevenue

10

X
0 2 4 6 8 10 12 14 16 18 20 22
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The oPtimal solutions (maximum or minimum) occur on
the boundarg of the solution set and usua”g occur

onlg at the vertices .

30
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NG N N

Solving Optimisation FProblems

Define the variables.

| ist the constraints.

\Write the objective function.

Graph the Po]ggon of constraints.
Determine the coordinates of the vertices of
the Polggon.

chthcg the o!:)timal solution - the maximum or

minimum that solve the Problcm.

31
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Example:
Joan wants to give at least 12 chocolates to her
children at [ aster. She intends to bug at least twice
as many dark chocolates as milk chocolates, but no
more than 20 dark chocolates.

One milk chocolate costs $2.00 and one dark
chocolate costs $4'OO.

Fow many of ecach type of chocolate should Joan

bug in order to minimise her costs 7

32
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hjoan wants to gi\’c at least 12 chocolates to her childre \

at E.aster. 5!’\(’, intends to jvu\g at least twice as many 254}y \
dark chocolates as milk c,‘woco]at:es, but no more than 20 24
dark chocolates. %g
Onc milk chocolate costs $2.00 and one dark chocolatd 21
costs $4'00. %8
f’]ow many of each typc of chocolate should Joan bu9 18
in order to minimise her costs 7 :]]g
15
14
13
12
11

Vertices|(ost C=4x+2y | g
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E_xample:
A chicken and turkeg breeder raises fewer than 10 000
birds each year. She Procluces at least? times as many
chickens as turkegs. Last gear’s sales encourage herto
raise at least 0000 chickens and 1000 turi«ags. Her l:)rcncits
are $2.00 per chicken and $7.00 per turkeg.
How many of each type should she raise this year to

maximise Progits’?

34
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N\,

(N
AY A chicken and turkey breeder raises fewer than 10 000 birclsQ \\
15000 cach year. She produces at least 4 times as many chickens
14000 as turkeys. Last 3car’s sales encourage herto raise atleast
13000 6000 chickens and 1000 turkeys. Her profits are $2:00 per
12000 chicken and $7.00 per turl(cg‘
11000 How many of cach type should she raise this year to
10000 maximise ProFits’?
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When your oPtimal solution can't be used (vertex
falls on a dotted line), choose a Point inside the

Polggon that is close to that vertex.

36
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Example: A school wants to minimize the transpor’cation costs
A

involved in taking students Number of

minibuses P

on a field triP. The Fo”owing T

Polggon of constraints rePresents 6 -

the solutions for this situation. 4

3
I~ ach school bus costs 380 5nd 2+
each minibus costs $4O'The

school nccds to dcterminc thc

:I LI I : I}
10 11 1213 14 \umber of

school buses

minimum tra nsportation cost.

| this situation, how many solutions minimize the transpor’cation

cost involved in taking students on this field triP?

37
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Vertices of the

e (' = 80x + 40y

constraints

[f the optimal solution (maximum or minimum) is achieved at
two consecutive vertices (sag P and S), then each Point along
the eclge PS of the Polggon of constraints is also a Possiblc

oPtima] solution.

. Number of solutions:

38
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E_xamP]C: Vincent works for a company that makes shclving units.
Each weck, he divides his time between asscmb!g work and
{:inishing work. | he Polggon of constraints represents the

different constraints that Vincent faces.

y
35 P /
30 Vertices X number of hours spent on assembiy
23 P(5, 35) work each week
20 Q(20, 5) V. number of hours spent on Finishing
51 R(15, 5) work each week
10

S(5, 15)
5 R Q

5 10 15 20 25 30 35 X

Vincent is told that from now on he faces the Fo”owing additional
constraint: the number of hours spent on Finishing work must be
less than or equal to the number of hours spent on assemb]g
work. [1e makes $10 an hour for assemblg work and $8 an hour

gorﬁnishing work.
By how many dollars does this constraint decrease Vincent's

maximum Possiblc wceklg income”?
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