Lesson 6 Two Optimal Points and Dotted Line

Chapter 2. Optimization @
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A chicken avd turkey breeder raises fewer than 10 DOD birds each

year. -
She produces at least 4 times as wmawy chickens as turkeys, She will /VW\/e W"L[V\S
raise at least GDOO chickews and 1000 turkeys. /fMV\ ",‘V[V Leys
Her profits are $2.00 per chicken avd $7.00 per turkey. ',o ;H, %OWA/U 7)
How mawy of each type of bird should she raise this year to fS ),[ h }’VUS
i 7

maximize profits? Ve ‘WV\

Variables: letx be.... lety be.... 7LM MS

Constraints Objective function
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- A chicken and turkey breeder raises fewer +han 10 000 birds each
- vear.

She produces at least 4 +imes as mawny chickens as turkeys. She will
raise at least @DDO chickens and 1000 +urkeys.

Her profits are $2.00 per chicken and $7.00 per turkey.

How mawy of each type of bird should she raise this year +o
maximize profits?

let x be number of chickews let y be vumber of turkeys
(x>0

y=>0 P - 2x iR 7y

x+ y <10000

x = 6000

y 21000

xz4y
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P = 2x+7Y

total profit
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When the optimal solutions is vot viable (vertex falls on a
~broken live), thew choose a point that is inside the polygon,
- closest +o the vertex.

Yo MUST verify that this point meets the
- constraints..algebraically!
s
“Tey (8000,199) ¥20 copz 0 V
\oerR/))rﬂrvv\/ y20 WH‘!ZO(/
a0 @OVISWV'E x+ y<100002000 + 1991
o g S x> 6000 goop = oo ¥
esT /’/’? y21000 [499= 1000 V7
Cov ol povn> x = 4y 3000 = (91T V7
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2 8000 ohdenst
= £81 992 e o
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A school wants to minimize the transportation costs involved in taking students to Mont Megantic.
The following polygon of constraints represents the solutions for this situation. Each school bus
costs $80 and each minibus costs $40.The school needs to determine the minimum transportation
cost.

In this situation, how many solutions minimize the transportation cost involved in taking students
on this field trip?

A
number P(1,9)
OIFMAS S
N Q(11,7)
™ P(1L9) ST
Foon o s
Friw 31000
R(11,3) Fssn |7 44D | I
: MINIMIEE,
! nuwmber of
school busses

If the optimal solution (maximum or minimum) is achieved at two
consecutive vertices (P and S), then each VIABLE point along the edge
PS is also an optimal solution.
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There are, in
fact, 5 viable
solutions

1 | [ ] - -
be Sure o onby choose schoot busses
NIVbLfﬂéVS )Jf_ﬂu w%hm'

Lipgrds  1nHger Sptedions

(e /J@qp/é, /ou/d/a/éslbz/zs&_ﬂs)
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A X(4.5, @) will also produce a uwp of $440

of mini

busses

~ There are, in
- fact, 5 viable
- solutions
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when your WAX is ot own a solid live..... Otpimization
A Equation
N P=12.5x + 15.3y
A - A [38.90
N LWE B [73.70
0 \Bai.. | C [134.15
o D [13825
L D[] 7
§2.5, _25“. < B

=T \ =TT v

Yput ae w\uv\% ATV mun
N g&w% W\\Le@e\/ éowmm(m% |
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Otpimization
Equation
P=125x + 15.3y
A [38.90
B |73.70
C [134.15
D [138.25
E | 102,
F 125 .4 ¥
—a 4
£ ‘ (® Fesk naw
we AD :
\3:_/3 X +b ‘/(Aéo?gz &,5’,6 _ __9; POM (712))
5.5=-15(1b €2t 55 ai«ng(m&s
- = 2 y4b LA AS v
5'5+6:b e 6‘6X+ > 242
%5=b &‘5:_—?;_‘(83 ‘b — = g’é(ﬂ;@
L76x+85 43 S Vg
LA &~ 7_’9;)(,. a a2
Y75 aa

Jou can wow do:

WP
o Page 55 Activity 3 a) b) ) #6
e Page 50 and 54 #6 - &
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