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35 + Optrmization problems

The wethods we have learned i thie chaner for J(mohnj

extrome values have practical applications in many areos of Ife .

The btgaee% o\uf’f»'cuHﬂ 5 converh‘nﬂ word problems o mathematcal

pobler 1.0 seHm3 up @ funcjnbn that neede 1o be maxmized

or m\mmlzeo\ '

Read g 174 on BooK

Ex A farmer has d400 £ of fvncmﬂ and wanls fo Jence off

s

a rodong'ular f\e\o\ hal, bordere a shoug\nt nver
. What are the dimensions of the fw\d

. He needs

no fonce olona the river .
Yot has the larﬂed areq ?

J — We wigh 1o rmaximize

the area A of the mc{anﬁle

Gluhon

let x and j be the dePHw

e e,

Riger and width Of a recianﬂle



TBPY\, /’\‘ :Xﬁ

We would ‘\l\\(e to express Aasa func‘\lbn of Jus)r one vanable ,

Ne @ express as x and elminate j |

To do ¢ , we use the fad we have nol used ﬂd , that
¥e tolal )enajrh of the fencmj 15 3400 ﬂ |

SO, 3X+j = 3400
5 4 = 3400 - dX
Therofore , we have that = A(X) =(4400- Ax) % = 9400x — Ax°

Nole that % % O [because najth has to be posmve)

ond X < 1200 [ hecause otherwise j would be neﬂo’nve ) ;

Wme{orc funchion we would Ke fo maximize 15
ALY = 9400x -t 0 ¢x ¢ 1200

( Gince we have contiuous function on a closed inferval |

oxherne value hro , there exists @ maximum value )

ks



Then we need 1o fmo\ eriheal numbers

A'x) = 9400 —4x | so fo find the ertheal numbers we golve

the ec‘ua’n‘on 400 -4x =0 = X = 600 .

Then $he maxioum value exther occuvs at Hhig enihieal

nuraber or the endpomis .

AlO) = O)
Al600) = 600, (3400 - 9.600) = 720,000

Al1oo) =0 the Closed mlerval tne thod 3lves the maximum

value as A(600) = 120,000 -

So the redonju\or field chould be 600 ft deep and 1200 ft wide .
7

We mngh‘u not olw039 have a closed nferval to worK with |

% we would like to find a way fo {ind absolute max|mn

of o funchon on an arblharj infevval



Firs W)enu\ﬁ}fye* Tes} ior mgbsolu*e extreme values

Spse that ¢ is a crtheal numboroj a conhnuous funchon f dofmed on an

wlerval

o) f {'(x) >0 foral x<c ,and f0O <0 for all x>¢ , then

flc) 16 4he maximure valve of

b '0<0 forall x<c Jand '(x)>0 forall x >¢ , then

e) 15 the roanroum  value of j\

B A cj\mdr\oca\ aon 15 to be made fo hold 1L of al . find the

dimencon  that wil mtmml'ze the cost of the melal 1o manufadure

the can

Saln — r = radiug

h = heuj\n’c

N\

In order to vamuze the cost of the metal
)

we need Yo rmmize the gurfa@ area

of Hhe cg\mo\er (Hop,, boHom s1des )

5

The surfa@ area wnsicls o{

Anr

h = anr? 4 Inrh




To ehminate h we use the fac% that the volume

% 0 3wen as 11 = 1000 e

& w2h =000 = h= 100
nr?

A= am? 4 anr. 1000
me?

'-’&TWQ-}_Q—QQQ_ , 120,
v

To Jind the erthical numbers, differentiote

Al) = dnr - 3000 _ 4lned - 500 )
r? rg

The eniheal rurabers are 0, and m3-500=0 or=? _b':%o_‘Qu

Ginee 1= 0 16 not i the domain of A, the onhj erthica) number 15 3’;_5_70‘_0_

G @ | Hence v = ,3’.’5_0_9 mnimi 2
Ll

31500 Surfaco ateq .

~
l
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The mrrespono\mﬂ value of hfor r= 3) 50
T

Vol w0 3R g
mr? ﬂ(3 500 U |

2]

Alernate Solubion | ““"ﬂ wnPh‘cl\L diffeventiation )
A = Inr? + anrh , neth = 1000

lnglead of elnmmajnnﬁ h >‘ we o\lffewnﬂaﬂv% both sicles with

wePed o r.

A = dnr +an(h+r'h)  n (R4 ach) =0

b

St A =0
ar +har'h = 0 Ay +2h' = 0
Sace r ¥0
9 +rh! =0
drah-3h=0

h=3r}

P S i a5




Fx 3

Find he Pmrﬁon the patabola jz = dx thal 16 closest 1o the POm{ (1,4)

SI"  The dislance behween point (1,4) and poirt (x,4)) 3

d - —i(x-l)’.} (37__4)2 ‘L'L\D

But ;]f the Pomi (MHN lies on the curve 33 = Qx)

Fhen & ‘;-_‘_3;_ . o the Pom’c [X5Y) = (—f}z—ﬂj)

S the distance j?)rmula becormes

4« [0y

Since distance 15 a)wajs Poen‘we , mInIMiZIng distance 15 the sarme as

mmlmizl\fﬂ O'Q :

T R (1

2

Then we need fo find cntical points



"

= 2 3y'-1) 7 2y

EEIER

{1

- 33-33-» dy - @

¢
0 U oce |
oumwhong:?an&x: 22 2

% o Pt (2,2)









