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OPTIMI2ATION

[Word Proble n?[ J"_rf."f_‘ite__, Math Prdben |

maximize /Minimize Some quantihy find global rax/min of f(x)

may mvelve more than L yanable on some nterwal : Ta,b , (a,b) (a y@o) ,ete
but * canstyaints * mustelimindre extyzas

interpret final ovtput: % ( b
(9eometry easy to set up such probd ems) pra m P (::exfm")va;g ™
resu

Plad English reg ponse (Movanable yzo wadth
nares typically )

dldgl‘t;m

[ A — varahigf X //// Xz0 dept

farmer has 2400 ft of fencing, ~

river

ardwarts 1 fence off & redangulor field W R
that borders a s\-ralg\r\\‘ nver. Re ncﬁds enstaint " 2x+ y = 2400
No feme a\ong'\'\'\e river. ~L eliminde 1 vanable

What are the di 1ons of th \ — = 2400 -2x =
re the dimengions of eﬁed /) A‘X\j Y= 2400 - o

that has the |urgest areq 7 l - oI Ze 200 = X
So 0& X< (200
L g L funchon

| make

oF onevanable domain

find (%\v) A () = x (2400 -2x)

= 2x(1r200—x) factor forzews
< 2400x.-72x*  expund for D
maximize A(x) on inlenel [0,1200] 3

sketch ng‘\ on domain’,

Al(x) = 2400~4x = 4(C00-x) = O
— X= (00 — y= 2490-2(s0)

0 en O AKY = =4 <0 > orombere
l \imitng \ 2 dertesr: Ay locd orex
o3 gueahians X100 At der e o
v 2400 N N 20
A0 Asg mustbe global max

(X ) = CGOO, 1200)

A field with dep’ch 600§t away from the nver

and width 1200 £ dlong the nver
hasthe largest areq .



OPTIMIZATION (2)

diugram S
> h>o
. . 4 vanables
A cylindrcal mn

i5 tobe made fo hold & Lofoil
i

(L= lO(l)Ocmﬂ. o > \/= Tr2h = 1000  constvaint of fived vaume

_ eliminate h 4o av::{a\

Find fhe dimensions > find (r,h) S oo

. “rz
that will minimize the st of the metal A= 203 + Qo)
‘o mqv\ufn dure the an bt +top sude

L 21 (100)) - 2000

) Irr2 r

minimizes A(r) = 2T + Q;:J:‘o, s T>O

Al(r) = 4nr—-299-19 = 4U3-2000 =0
r r2 AR
A= 4T + {0:3(3) >0y N eveyec. r;:-l?_z‘%

ond don \-ewmin r= é—%'t/s
is*&er': -~ 0 \L
é%) " 1000
slobal rmin

" Pancqhe, or Aiske 210 (—Ztr)1. s

=27

Tre can with the least areq and hence the least st for the metal needed
fo manufacture i+ has height and dianeter both equal to

20~ |0, 274

s BAcm 2 427 in,

C——

evact answer nice but need decimal equivalent for M\-C(er\’ﬂ'lo;) wdhh units

{
[2- (l:::o: - 2@%*’3 interms of ary arbitvary wlu"\c}



