APPLIED NAXINUN-MININUN PROBLENS :

T TRY TO WLUSTRATE THE GENERAL FERTURES OF THESE PROBLENS AND
SONE RULES OF THUNG FOR SoLvING THEN witH B SINPLE EXANPLE,
THEN WE'LL GO THROUGH A NUNRBER OF NORE INVOLVED EXPNPLES,

100 FT OF FENCING 1S AUBILABLE tITH wWRHICH TO
ENCLOSE A RECTANGULAR GARDEN. ONE SIDE oF
THE GARDEN |5 To BE ALONVE THE SIDE OoF A HovsSE
AND THEREFORE REQUIRES N6 FENCING, Now SHOVLY
THE DINENSIONS OF THE CRARDEN BE CHOSEN IV
ORDER TO NAXINIZE THE ENCLOSED ARER ¢

CENERAL FEATURES : CHOOSE SONETHING (E.6G., DINENSIONE ) IN

ORDER Te NAXINIZE OR NINVINIZE SpneTthne ELSE CE.G , PRER J.

PROCEDURE :  DRAW A PICTURE (IF PoSSIBLE ) AnD INTRO DUCE
VANES FOR THE THINGS YOV ARE TO CHooSE AND THE THING To BE
NAXINIZED OR MINIZED,

LLJ 208 210D D000 8t 4 0sy

y A

x
X< LENGTH of GARDEN

Y = wiIdy oF GARDEN
A = AREA OF GARDEN



WRITE THE THING TO BE NAXIMEED/ MNINIRED Iy TERNS OF THE
THINGS To BE CHOSEN |

A=xy

USE ANY CONSTRAINT INPOSED ON THE WAY YOU CAN NAKE YoUR
CHOICE ( F.C., oLy 00 FT oF FENEING RVARILABLE ) TO

ELINMINATE ALL BUT ONE OF THE “cChoice " VARIABLES.

X+y ty = loo
'x.;a), =2 oo
y = So-xX

z
Ax) = s5ex- 3 X

TRE RESULT 1S A FUNCTION oF ONE VARIABLE |

IF THE PROBLEN INPoSES A RESTRICTION ON VALUES OF THE CHoicE
VARIABLE , WRITE IT AS AN HWVTERVAL

0 2 X £ oo

NOTE : 7 DAY SEEN SILLY To NCLUDE X =0 AMD X=100
SIveE BoTH GIVE AN ARER OF O, BUT A CLOSED IMTERVAL

1S ALWPYS PREFERABLE SINCE ABSOLUTE nPX1nA Ann iR
ARLWNYS EXIST,



Now FIND THE NAXINUN/mininvn VALUE OF THIS FUNCTION ON
THIS INTERVAL

NAXINRE Atx) = Sox-#+x*onw Lo,100].

CRITICAL PoinTS : A X)) = 50-X
xX=50

ALso) = 50(50) - & (50)"

AL50) = 1350

ENDPOINVTS Ate)y = O
Ative) = O

" pBxinvN oF 1250 FTX wHEN

Xz 50 FT
y = §0-4£50) = a5 FT

lORE EXANPLES :

. A RECTANGULAR ENCLOSURE IS To BE CONSTRUCTED WiTH AREA 600 FT° |
THREE SIDES ARE To BE NADE OF Wood ( cosT: £ 72 per rr ) |
AVD THE FOURTH SIDE 1S TO BRE NADE oF CENENT BLOCK

CeosT i &14°° PeR FT ). wHAT DINENSISINS o1l MINIDIZE

T™E cosT ¢



woop ,
_ Y

BLoew y 6oo FTt y woop

X

woop

C = cosT

C=I7x+7X+ Ty + My = PIX+2y

CONSTRAINT ! Xy = 600
. Goo
YR X
THUS,
C=nmx+ai (L)
cex) = HX + -—-—-"'a‘:”

RESTRICTION : X0

moimzeE CLX) = 14¥x + "2‘,:'4" on (o,%)

/m"L (Hx+ 55"“)’”

X0

vote Tia7  lin (x4 ____:a;‘m) 2%  gnp
X

So THERE 1S AV ABSOLUTE NININUN On (0,9 ) THAT NUST
‘OCCUR AT A CRITICAL POINT,

, R, 600
e'ex) = W - =5

DEFINED EVERYWHERE pro (0,%) . Cetk) = 0 wHEN

4
¥ - -3-;-5'?'?:0




Z 12,800

X = r s Qo0

X= 30 (smvee Xvo)

mninpn cosT .
12 o0
Cl30) = M30) + ~t— = 4 gyo
OPTINAL DINENSIONS |
X = 30 Fr
y = %%2 - J0 FT

A SOUARE SHEET OF CARDBOPRD <20 1N OV A SIDE 1S To BE USED TO
NAKE Arv OPEN TOP BOX BY CUTTING A SNALL SQUARE FRonN EACH
CORNER ANVD THEN FOLDING THE SIDES UP. HOW LARGE P SQUAFE

ShovlD BE cur FRON EAck CORNMER To NAXINIZE THE VOLUVNE oF

THE RESULTING §ox ¢

.4 X
.x’ % X=
Q0
% X
_x x_
= e e

SIDF LENGTH oF
THE SQUARE CVT ouT

N = VOLUNEF ofF THE

RESULTING BoA



C ' LD FLAP
20-2x : : FoLD ¢ UP ALONE
i E THE DOTTED LINES
*
\wﬂ'
20-2%
V = (LENGTH }{ wWiDTH Y (HEIGHT )
: (Qo-2%x)0-ax) LX)
3 z
Vix) = Hx - 8o x" 1 ¥oo x

{3

0<% X 10

Vix) = 1x -jpox 1400 = 4 (3x*-yox + 100)
= Y {3xX~10)(xX~10)

CRITICAL PoIvTE IV (02X <12) ¢ X = -’—5‘-,’-

&N . . 20
VEE) = 0-Fao-8)¥)

T, = 16, 000
vy 2
EnNDPOIVTS
Vio) = o
Vo) = O
o0 3 7
nAXINUN VCLUNE oF 3 N wWHEN X = -3—-' v



3.

CSAWNILL PROBLED )  FIND THE RECTANGLE OF NAXINAL ARER THAT

CAn BE IVSCRIBGED IN A CIRCLE oF RADIWS 1

1.7 X = LENGTH OF RECTANGLE
e 4 ¥ = WIDTH oF RECTANGLE
Rl
P = AREH oF RECTDNGLE
I
p ¢
A=xy
PYTHRGOREANY THEOREN GIVES
’ E
. x‘ 1y a2
Y z 4-x*
Atx) = x/4-x*
0 £ X %t
CRITICAL POINTS Iv (0,R2) !
4 n
J. -
Ay = ( xed-x®) 2 X (4-x" “ezwd) + (4-x)
-k -
o oaxE(Hext) P H-x)

y-ax®

Yi-x*

(_lf.-xtj-'%' (-!1 L ("‘Xl, )



Y.2x!
Atx) = Ji-<t IS DEFIVED EVERYWHERE oN (2,2 Ao

EQUALS ©O ONLY wWHEN
e ax' =0

x" ER- )

%

ey (-3 1sneT v 5,2 )

AUE) = V2 Y4-wa) = VT

ALa) =2
ENDPOINTS | |8ter = 0
Atx) = 0

NAXINUN ARER OF 2  wHEN
A= »/J.-
y = 4@ = V2

FIND THE POINT o THE GRAPH OF y= X THAT iS CLOSEST To
THE PoINT (18,0)

Y ye¥

Gg,02

MIIRZE THE LENGTH L of THE LINE JOINING
¢18, 22 WiTH A Poivr on THE GRAPH




FRON THE DISTHNCE FaPﬂULH, FOR Aany Lx‘yJ T (X, xl) oN THE c’aapy’

L

it

1/:':-:8)' +y-e)?t

J ex-183% + (xort

= o x¥ax*-30%+ 324

NOTE :  IT wiLl SINPLIFY THE ARITHNENC TO NOTICE THAT MNIMIZING

ThiS 1S THE SANE RS MNIMEZING

Fexy = xq-;- xz-sé_x + 324

SINCE lm FLX) = lm pcx) = 9O  TYERE 15 AN ABSOLUTE Niniinvr)
X3® Xy-®

wHICH NUST 6CCUR AT A CRITICAL POINT

P’;x} = "‘Xs'f Qx -3
Plex) = ©
Hx3+.tx -3 >0

ax}+ x ~18 20

X=a
0 FivD THE CTHER

ONE SoLLTION 1S EASY To FIND BY INSPECTION

THUS, x> +X -18 HBAS P FACTER OF X~ .

FACTOR wE Do A DIVISION @




10,

2x* +Hx +9
x-2 Jax? tox* +x-18
.'zx"‘-‘ix"
Hx* +x
Hx' - 9x
M
qx -18
Ix ~ I8
o

™S ,

axJ#x-18 = (x-2)(axtsyx+9)

Se
.‘Lx’-l-x ~18 = 0O

(X-aNAX F4x+q) = O

.‘lxz'ftlx-r? z O

Y=-d = o
MBS ONLY CONPLEX ROoTS SINCE

s &
bl""fac_ = Ht'qﬂ.)(‘,) <0

CONSEQUENTLY , THERE IS ONLY ONE CRIMCAL POINT | witich nusT

CIVE THE ABSOLULTE NivinvN,

4

CLOSEST PowoT

ex,xb) 2 (2,4)




