Nov. 2 Math 1190 sec. 52 Fall 2016

Section 4.7: Optimization

Optimization problems arise in every field of study and every industry.
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Often, some constraint (extra condition) must simultaneously be
satisfied.



2nd Derivative Test

Recall: If ¢ is a critical number of the function f, and
» f”(c) > 0, then f has a local minumum at ¢

» f"(c) < 0, then f has a local maximum at c.
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Applied Optimization Example

A 216 m? rectangular pea patch is to be enclosed by
a fence and divided into two equal parts by another
fence parallel to one of its sides. What dimensions of
the outer rectangle will require the smallest total
length of fencing and how much fencing will be
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Figure: Different pea patch configuration that all enclose 216m?.
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Applied Optimization Example
Show that among all rectangles with perimeter 8m, the one with the
largest area is a square.

Consider e Pac}«-{-nsﬂl ¥ cdW
X o~ 0~C Qﬂhsy‘\\gh_mMa 3

f\'-)ua R "
P'— ZX*?‘?} .

Lt wor b movnnde Azxn §ven YW Cansdraiak
C=B®m = ZXTl\a :

¥ For o S?QM'\\(.’:&“ Yorn ood Aok 1:\}'



Yrom P'— ? ) 2x = %-’23 3 ¥X= q"a

S~
’\-. Xy * (H—\a\\-a < \{‘3_‘}2.

Fnd  cribice Duahe ()
A‘('Q) = L‘ - 2\3 ‘HI\.S NS A\wc‘aj A&L&l'\b&

Nigp =0 5 U-2q=0 3 294 5 42 |

u\f e \—b —H-sox' 7 ™oy e S A )

A“(()\) T -2



§0 "
’\ (Z.) < -2 ool O iYY Nsa\-\\&

Renee e e~
922 PNUIRG *T'y {\ \o) \ e Z,"é ATTRIV-L RS

bech

A -
S Uy, wme BT2e X= U222

J

[ e t ~
((d“"‘gﬂt (N -\/\\4 oy
A a, i s

Yoo 20X 2 Squere



Applied Optimization Example
Find the volume of the largest right circular cylinder that can be
inscribed in a sphere of radius 10.
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Figure: Different cylinders can be inscribed in the same sphere. We want to
find the largest possible one.
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