Types of situations:

Minimum Cost
Maximum Profit
Least Stress
Maximum Volume
Maximum Illumination

& many, many more...




The Optimization Model
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maximizes

1) Find relationship between quantities (function)

2) Simplify that relationship to get a function of
one variable (use constraint equation to do this).

3) &st for extrema @lbsolute and/or local--
depends if endpoints make sense). Use 1st or 2nd
derivative test (whichever is more convenient).




Examples

A rectangle has perimeter 20 feet. What should its
dimensions be if area is to be a maximum? /l

Fn(" I,W which mavimize lﬁf

2w=20
vaJed' 1o 21:44) A v

AQ)=8(10-9)
=104-4%
DA=/0-24
/10-2L =0
4=5
(Y e N P
704 Doy est for L. E.
'D A=-2<(Q - AisCD

t 4G
is »Qar«l max.

am(w—_-.g-

(=5

[Suppose it requires S square inches l'me Immak a cylindrical can with a)
top and bottom. Show um for uch a ave a maximum volume the
diameter of the base must equal the ] d
Find 1, which maxim e V"ﬂ’h 9**
§ = 2 2t
Vert® sﬁfﬂ S2ce h
21T

'*[Sr- 213




A trucking firm estimates that the cost/mile of a particular truck
is [20+(1/5)v] cents/mile (where v is velocity in miles/hour and
20cents/hour is "fixed costs'...license, insurance, deprec, etc).
The driver gets $8/hour. Suppose the truck is to be driven on a
500 mile trip. What average velocity will minimize the total cost?
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The strength of a rectangular beam is proportional to the
product of its width and the square of its depth. Find the
dimensions of the strongest beam that can be cut from a
cylindrical log of diameter 10 incth.
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The strength of a rectangular beam is proportional to the
product of its width and the square of its depth. Find the
dimensions of the strongest beam that can be cut from a
cylindrical log of diameter 10 inches.
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