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Sections 6.4, 6.5, and 6.6: Optimization Problems (Linear Programming)

Steps:

1. Identify what is to be optimized

2. Define Variables @
3. Write the system of inequalities »3\3 > 7 Ax

4. Write the objective function \3 L\ - 2’_57(
5. Identify the constraints and restrictions

6. Graph the system to find feasible region

7. Identify the vertices of the feasible region

8. Find the optimal solution + \re/\\‘(v‘ hd So\J‘;S(ﬁi!S W (0*"3\‘(“\:’\\'5 '
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INVESTIGATE the Math

252
A toy company manufactures two types of toy vehicles: racing cars and ? 3
sport-utility vehicles.
* Because the supply of materials is limited, no more than 40 racing cars
and 60 sport-utility vehicles can be made each day.
* However, the company can make 70 or more vehicles, in total, each day.
* It costs $8 to make a racing car and $12 to make a sport-utility vehicle.
There are many possible combinations of racing cars and sport-utility
vehicles that could be made. The company wants to know what
combinations will result in the minimum and maximum costs, and
whar those costs will be.
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Steps:
1. Identify what is to be optimized Cost (madimum 4 wintmwm >

2. Define Variables ,
dt ¢ e the £ o(-‘racmj(wxs
S ke Hie # 25 Suvs
3. Write the system of inequalities
rs4 F+$> 30
S % (g0 L :
4. Write the objective function (an egunfion 40( What 15 \O‘ll’\”d °ﬁ\M($A)

C: Tr + 125
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Objective function: C = 12s + 8r

r

5. Identify the constraints and 122

restrictions mii 4
tomstraunts restrichms SZS " (4) :(&0,‘1‘0)
r £ 4o rew Su ~

L 3 2al
S o S L X &—%emb\alu\f)lw\
4= 30 o (60;10)

e P ehes

6. Graph the system to find feasible| ° " 2 © © = ° 7 0 © "

region



sep 13 (optimization problems Parts I, Il & lll).notebook September 15, 2017

Objective function: C = 12s + 8r

100

7. Identify the vertices of the

90

80

feasible region o

\
8. Find the optimal solution (60,?0 ) \0’0‘)‘:0 \A‘

S 3
pr-
=

# race cars
N
o

' o™ L\rﬁ 04\
. | o
(go"“)> C=1s+8r 10 \\(bo ) g's\%“@
- IQU)D “'g(qo 0 10 20 30 40 50 60 70 80 90 100 °\T0
) ) # sport utility vehicles mm(

C= B0 ¢ 320 9
@2@ «’0'40) C‘-i”LUoo)Jr%(l{O): 2320 +2)0 3 1040

MiN (0000 = o) 4 g (10)7 FW %0

3D SwVs Ma( Y0 iU mfg
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A refinery produces oil and gas.

* Atleast 2 L of gasoline is produced for each litre of
heating oil. +r : _(
B - CONSTTAtS .

* The refinery can produce up to 9 million

litres nﬂu:auiugnil and 6 million litres ufg:imlim: cach J

day.
* Gasoline is projected to sell for $1.10 per litre. R

Heating oil is projected to sell for $1.75 per lim.j&—_ OE\Q Lk\V{ gm(/k\(}f\
The company needs to determine the daily combination
of gas and heating oil that must be produced to

maximize revenue. Create a model to represent this

situation.
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Steps:

1. Identify what is to be optimized (evenwe (M@)Limwv\>

2. Define Variables - ,
2t b= millims vq( loves vg Laa’n'/\t) ol

'— M'llll:UV\ H’f& 9
3. Write The@ysfam ofl7in ualif‘ﬁez)) 3&

h £9 322\\

L
4, Wr‘h‘? the objective function

ﬁ: 75k + 1y
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Objective function: R = 1.10g+1.75h

5. Identify the constraints oni

Consbeaants veshidhmy restition’
9= b laé R | 32 O
[
e heR, 20
§ 2 2h

6. Graph the system to find feasible

region

Gas (millions of litres)

,@h
S
S

(3,6)

> h
I T T T T |=
2 4 6 8 10 12

Heating oil (millions of litres)

(0,9)
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Objective function: R = 1.10g+1.75h g
7. Identify the vertices of the )
feasible region o /
8. Find the optimal solution % i /
" -
((o 'oﬁ)) = 1n(o) ¢ OA'%(D) =0 &
(0.6) Q=10 u‘}ﬁu% 7, g
3,b ) = (0 (bvoo ooo) 1 139 (’J 000 Oooveaf\l:q\ao: (liin ”7':27“3:. I\llh”eS)
7 0,85 il

niy ReV => b 0TS mil

TO DY plovk oven P 329
® Clu ?’5770 @l ond #2)
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A vending machine sells juice and pop. The machine holds at most 240 cans of
drink. Sales from the vending machine show that at least 2 cans of juice are
sold for each can of pop. Each can of juice sells for $1.00 and each can of pop
sells for $1.25. Determine the maximum revenue from the vending machine.

?350 2

10
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Steps:
1. Identify what is to be optimized \QWM\M ( MAKIMm )

2. Define Variables
Gk P be ¥ # of Cons B pop 50U
; ket # 0f coms 1) Jalu SV
3. Write the system of inequalities
P+ &£210
zZ2p

4. Write the objective function

R < 11sp ¢ 100

Fevenwd; -
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Objective function: R = 1.25p + |

September 15, 2017

B. Iden‘rlfy the constraints + restyihios
restntiions 2

,\
b-"wP-\—j L 240
yZz2p

(«} = 27()

6. Graph the system to find feasible

cd“

region

# cans of pop sold

J Fous.ble (UO\ M5

12
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Objective function: R = 1.25p + |

7. Identify the vertices of the oo
feasible region 5 Egé
8. Find the gptimal solution 4 o
= 125p+ ) “?gg - howkdt ke gHppled
00)  R-150)16) =0 g9 g

(0,240) R 12500 ol 248
(g0, 60) 12 = 125(81) +{00) = WO
Chack Vit (Q’Ollbo) C}d'ﬁgies he (owstyants .

] 0) 120 160 200 240 280 320
cans of pop sold

P+:\ £ 240 J Z?‘P(%o) 4;}\;0%6\\1%(0
10 2 2 VAR
g0+t 160 & 240 1002 6D %0 coms P00
240t /24 0 10 com yw¢

13
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On a flight between Winnipeg and Vancouver, there are business class and
economy seats. At capacity, the airplane can hold no more than 145 passengers.
No fewer than 130 economy seats are sold and no more than 8 business class
seats are sold. The airline charges $615 for business class seats and $245 for
economy seats. What combination of business class and economy seats will
result in maximum revenue? What will the maximum revenue be?

P 245 #1

14
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Steps:

1. Identify what is to be optimized Re VL ( Mo Am )
2. Define Variables _
2t b bttt o0 businss class seats

e e th ¢ % u&y\mg cluss weats

3. Write the system of inequalitie
btesc |45 b &<

e = |30
4. Write the objective function

g: (olgb + WSe

15
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Objective function: R = 615b + 245e

e
y

160

5. Identify the constraints t reshithigss

9 pre £145 rsichms gL
¢ (%0 b e W
3\: / e EW >0
é b - g 125
< 8120

\Y
115

6. Graph the system to find fea ible | .

| ib

6* 0. 1000 T

region

4 6 8 10 12 14 16 18 20
# business class seats

16
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Objective function: R = 615b + 245e

7. Identify the vertices of the r5
CY
feasible region . (glf}})

8. Find the optimal solution 120
be)  Reeobrate (g
|

30 R= b5 (o) 245013) = 58FY:
(b R> bislt) + as5(14s)= 3382, Jregle tugim (disvute)

(839)  R= bis(g) + A45 (%) %‘6:;‘3#%&@&}5
<) U\
(g,30) R (iole) v 2450%) Wr(ho\m.

topo. p33) (5T
P34 -B% ’ a2+
P5%5/|A)314

(g,1%0) I :

17
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Practice:
p.331,Q.5,6,7
p.334,Q. 2

p.335, Q.3
p.345,Q. 12,13, 14

September 15, 2017
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