AFPFLIED OPTIMIZATION FPROBLEMS

M A gam"” has 2400 {% J‘ﬁ -Ffmc{n@, ancL wants o -Eence Oﬁt
o Yﬁﬂhhﬂwtaf field, thab berders o gtraight yiver. He needs no fene amg
‘H\Q YIVRI. W\mt are 'ﬂue climmsions of ‘U\e ficlct that has -tkc [a/r?u'f area -

Sl let X dno( be +the dimensions o’ﬁ the {enw,,cus
feld——— < the f{%ure (in feet). let A be the areaw
L o*{, the %ie[ot endosed lmé the fencb Then we have
A e — A(X,%) = X\é‘ B N - —
: " ,From, QSSu.mrftion,,ﬂ\e :i‘o*'al -iengﬂqwof ‘Hne ,fence I'S,ZQDO {:f,

R A river  thus R S
 2xty o= 2h00 =y = 2400=2x.
~ Now sinee x % ndfareéclimensionsﬁoF..,;*he,fwcc,;#hc Hareﬂnm:.nejalm

[ _padi,w\o\l,_x,)/,ou and  2400-2x )_O_._Jhcreft'm-ﬂo < x£1200.
BT N L JUS ,Tktn_;N,eAan_,7‘13/?1(']1,‘_/\_(15“ ,

o cw F - A= x Y =,,;x‘(.2400“2x) = 2400x—=2x*,
o So __ouL,op,h' mizqﬁon_}»mblem‘is -

_TTh cEwa\ ction A(x) is (lWP.oL’,ﬂoYYIlra.L ;50 Uk 15 di{:fecenttl‘,queéeyec%w hece. By the
— *E.X’tremcAV&thhﬁeoxem_ﬂw emkno,w,.:that._, A (x) _has_a_maximum ‘amL_g‘,_m; nmum___
~on_[o,200] , which _ynust_occur__tither_ak_the criti cal,“)oiml.S or_ a,(.;:l:}\eAenoLr_o_i aks..
To -6 nd_ the _.(:f_fh‘cod/_(:m'njrsw we_ oo k_ak B

L A= 2400 - by -

T A0 x= 600 € [0000]. S A@©)=0 , A(bon)=0,
_ A(600) =_%20,000 ,_the maximum_value of ~A(x)is_F10,000

Y1
~when X = 600 and y= 2400=1x = 1200(). A =

4. J‘:!'/i/-'. rirs
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PNH‘M’)QI A Uahnchtu\L can is to LL moule o \n cL 1L o{ o”/ Fi'nCL the
c\meS\OﬂS thak will minimize the cost o‘f ~+he memL -to manufaotur”
the can.

Seln - Leb v be the radius and h be the hu?}'\/{? of Hhe
lm(ur (_m Lm,)
1@ Tl\t (‘,o/;[; o'r, Ahe meal s Proi)ovJﬂonaLL to the surface
v wea A of he cylinder
h A= I+ 2wrh
To elimnde one OJF +he Variaues we  use the a,SSumFl'de)
TS b dhe volume of the eylinder is AL = 2000 cm?
_ airh = 1000 o h= 1000
P\\ujﬂm:} h= \OOO/ F? back in A we qd' jtr"

A= 2t 2o 1000)4- 21rr 4 ZOOO
E =F

l—\ere Gur °“l’3 ccmbruon on r IS 'ﬂm& G is_ pocﬂwe So owr or‘tbmﬁ&whm

LRIV T Fm blew s -
B LN

Nﬁeﬂ -t)\q_{'_ here _'we_cannob__ MVolw ‘H\e Extreme_\/aluc —n\eorem So. _v;/e l')aVe
R *ji'oﬂ\_r,\\/egthaa{’e._wﬂ-(I)~._m9m-—0ﬂ(-"’6*"‘;,L—»—~—\(\/~e'~-h“ve’ —

St =t S ‘/(“t:)*_:: L|7|' = :—2-009 e l-;(Tl‘r" 500) =S eackegies
S ST .o

N ,T\«;. OY\\AJ enitical Pom\z mﬁ_(o ,+oo) 15 3 50 Le.+’6 lnver’rl?cdtj-kef Slg,n rf A [r)

D SR U S S AU oSt SO SOy SO 500 —

] . t"f’_ So we. su:thcdc -l:he. mammum )
—mé=500| = ~OW___» S \u A i “_‘
R T = 2m (m S 20 [
: A/(r) S :____M.O__ . N 500 h
_._.-,_,‘_.w‘mn . f_‘ OlncL o
A ) T —

o ha W _ 5] 500 =2 M

B ' W.TCI’ - N
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Broblem 3. Fiad, the
Q)()'mk (1/ H),

@

yO'mJo on the Yaml)otw l{z 2% that is closest 4o the

The diskance  between the Pomﬁ (1)) and a Fome
(X/ ) 1S g\\!en L%,

Jo G0t (o W
I{ (X’ﬁ) 5 a Pomk on the ?arakola) Jrhm ‘J —-?.x,
or A= i Thus the dlbjrdn(,e is

d = {(i 1) +(g;

Since c{,>/0 We tan oFttrthe d msicacL So our

opt mizatiom Pﬂ)Hem is

We have N
, f(«a = 2(?; 1)1}4- 2(\3 Ll) = ‘3 3’ (L}—Z)(\J +QA}+ Li)
g"‘*'f/(‘j) 0& \3 2. So we. on\\} have _one crﬁnm\_?om{, y=2.
oyl 2 e
Y2 S0 e e L il
Jr/(w) - ¢ /e 5 2 B
f(}) \ / - = =

e

-Hae, m\nlmum va|ue, o

| _ The distance is  d = JE) e e e

f is F@ 5 when ‘j }.lv ancl X= ‘41

- e _‘m
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Pmuam, l{ Fincl/ +the area o{- ﬂ\c Lurg%‘l: Yedung,lc ‘thcdc Ccany be
thcribacl Ly Sﬁmi(‘,(rc,le, ,0{ mdﬂus V.

®
@

Selo.

The word. ™inscibed” means --Hml( +he (cc‘rangla has
two vertices on the semicirde and two vertices
on the X~ Qxs. :

et (x/t}) be the vertex that lies L;?) the AFI"S{'
qyaa\mm‘c. _ Then the orea (rff the mcﬁuncale, is

()

A ' ‘j{\ - Since +the Foin{___.,jtx,\&) lies on the semidrc!e

« ~ia the -ﬁrsbcluwlmn‘l’ we have

z 1

S XL,,,—)-,JJ?’_,:. il %

Y= \/r,_:—;x_.,(l:ecauu-%zo’) ,

= b S our orﬁmi%aﬂon.mrmlalemﬁ. [ —
| maximize A = 2;( 3 )"‘6{;@:‘(' -

 Now

 Sine A_is_cartinious on [0, by the Exhreme _value_thm;;);_[j_._

 know _that A attains_ s aximum_value % s minimum_value on_[o,r]

=X

2(p=2s)

=x

_,,,Ymmel\j,_w

_Thea Af()g)f;_O;%__x;» + 2. S we have one o 1'.’riml,:rin{;__&b_(_0 ,r),i
= " Then_si A _*\.,A_(D)_z_A(r_)_;gO.-and__A,(f‘E_? = .y
we__cmclude = th mjc__:%\r\e_.ar_m,_n{~_+\r\€__| arcg‘e;}“insuibul _reckan g e s = 1
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