Part 6
Applied Optimization

Question 6.1. What is the smallest perimeter possible for a rectangle whose
area is 25 square inches, and what are its dimensions?

DMN aloic'fure ond make up ng'abla mwes,/
i WANT 4o minimize Pe’,rimda.
? Perimeter = P = 2% + Qﬂ

GWEN® Area =25
and we know afea = XY, so %Y

:>3—-25' Then P = Q><+QQ"' 2x +50x”
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THIS IS THE FUNCTION

f—>P(’X) — Q,._S'Of)(”z:: 2-—%9 WE WANT 7O MINIM! ZE

Crl-hc.a-ﬂpomfs7f> =0 = Q= 50 => =25 x=5

So ;Wa/oablﬂ X =5 gives the minimum, 7" cma'ﬁ/m look 4t

where P IS pos. or nej_ Xx=] 2P 40) X = /000 =>/> >0,
So x=5 féd/_/g Apes give a minimun. The fectayle shouls /oe 5 inches

by jnches.
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Question 6.2. You are planning to make an open rectangular box from
an 8 inch by 15 inch piece of cardboard by cutting congruent squares from
the corners and folding up the sides. What are the dimensions of the box of
largest volume you can make this way, and what is its volume?

Drm f:ic'fu.(z g wake bl'rp vm;ab/z names.’
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e 5 — s Want o MAXIMIZE VOLUME
THIS 1S THE FUNCTION

\/O(uma - \/ = X (3”2X> (15"—2”0 WE WANT T0 MAXIMI2E
= X (120 —Uox + i/xz) = 120 -4+ 4%
/
V' = 120-92x +12x" = 4 (30—23x +3*)

Can we fictor 7
Try ac method, ac= 90

=4 (30 Gy - 13 +31<2) W=245 0r 350 o 518
= L,L( 5 (6-x) —~3><(é——9<)> = 4 (5-3x)(6-x)

: | /
Cr\ﬁcwﬁpoim‘s? V ’:O.? =5 or x=6
\ _© CONTINVED
e, ’)(’:g or X=b ON NEXT PAGE
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'}haf X must be betjeen O amd
<Cm‘+ Cut a,waﬂ more than half +he wid%A.)

So  we can ignare x=6. The nly crificat point

mowdawlam s ')(—-g‘
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TF =5 fhon volome i (8- 2x)(15-2)

— 5 /g 10 _ 10 :5‘24_3(45*_10
é’“(g 3)(15 3> I\ 3) )

S .14 35 - T0-35 _ 245

3 3 3 27 27
TF x=0 then volume =0
TF x=4 +hen volume =0

So X - % fw!/j cloes 3:‘\1& waximum \/a/ume.
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The dlimensions of +he box are 2 199 11 by 35
3 3

omd the maximum volume js  DUG
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Question 6.3. A rectangular plot of farmland will be bounded on one side
by a river and on the other three sides by a single-strand electric fence. With
800 m of wire at your disposal, what is the largest area you can enclose, and

what are its dimensions?

Iﬂf@ff)ﬁ-’t 'H/IZ {ﬂ%b[@ﬂ’l ./ Dfm/d a ffdw'ej make up Variable names,

) e A On|3 Lhree Sides use fence

J YW So we'fe PFOILMUD assuming
v v . 0!\’5 Hiree Sides use wire
LA AL MAAA s VA A

A RiveS

 of fmeﬁj.‘re is %00 so 'x+Qﬂ =200

(5 INEN * Totd lﬂ/r\f) oy = 560-29
X = 800 ~

WANT o maximize The arfea. A: X
Fo varietn  let's have 1he independent \ariable be U this fime .

A = AN = (gOO’"Qa)g :QOOS-—-Zji
9 THIS 1S THE FUNCTION
WE WANT 10 MAXIMI2E.

/
A B A/(S) :_4_’3_ = 00 — L@ . Crf.%iw!,oomfs?
a4 AZO = 4y =800
Ej 2200 IS 'H/l& 07\{ C‘FH)CAE numbaj So 7"}1,‘5 P/.Obdb/ 3 =200

% CmFifm Check /‘\/ = S gives @ max,

) . If 3- /jé);%jr /’}/zg()O“ij s positive.
&Afé M s i . Y- we, en A =800 -Y i Negahve .
ally 15 incressing betvie ths Crifical numper and degf‘eas;n ot

Plot should be 200 by W00 and atea is B0000 square meters.



Question 6.4. 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 the sides.
What dimensions for the outer rectangle will require the smallest total length

of fence? How much fence will be needed? ¢ /X "ﬁ &— /X —

Tnterpret the problem 11 1 i
Drm-upa pic.’rwf@ E =7 ‘f \f f

Make wp \atable nomes v
e~ X —7< %X

GINEN: Total aren =216, s0 2y = 216 % 7108
w_@ﬂt 4+ MINIMILE otal (&aﬂH\ of Fence ) x
Total length of fonce = [ = G + 3y

10% = TH
[ = L}L,)( + 2 = 4'}( + SQ-L}'IX FJ:;;ET&J%

X WANT TO MINIMUZE

-2,
__O_!__[::, = L — 321'/"7( = 4 — .’:%_?:i Critiesd numbers?

d~ x*
dl _py =y 4= 32 o =324 Pegl > xq
Ax X (must be positive)

We suspect X=T probably gives the minimum value of /.

To Confirm, lock at L', Tf x=1 then L= 4—%’ s neyehve

| TF x=100 Hhen L'z 4 — 324 posifve.
So L fed”ﬁ 1S déc/édﬁliﬁ bej%fe +he cn"/\‘mﬂfomf'w ;;,ﬁ;,ﬁsm attzr
So x=9 gives miaimum, Ouiter fectargle is [ by 12, J ’

ard foial lergth = 36 436 = 72.



Question 6.5. You are designing a rectangular poster to contain 50 square
inches of printing with a 4-inch margin at the top and bottom and a 2-inch
margin at each side. What overall dimensions will minimize the amount of
paper used?

Kead, Arow o //)fC'/MZJ omnd make wp \/miaé/z names .

i | 14 T GINEN® 5O Squafe inches
ofpr{nﬁf\j

9o % o au=50 S L= 50
y v

T 7;4] Ward b MINIMIZE +he

Py Z total omowd of paper.

—+Y —y TOfal athwn'fofpapeﬂA = (')<+Lf)(ﬂ+<g).
— 50 -

A = (’)(-}'}-I-)(? +§> =50 +%yx + Z,%Q +30

A - %2 + g,x 4 200,)(“’ THIS 1S THE FUNCTION

WE WANT 10 MINIMIZE

/ -
AT= dh = 0+g—g00x" = §— 2
dx / X
Crikical numbes? A'=0 = Q= ?_Og = x=25
’X ' ,X:S-
SO = g PMIO Minimizes 'H\Q"’Df?LQ amourt 07£/)ﬂ706f

CONTINUVED ON NEXT pAGE
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I'F X 1S Small (e.ﬁ. xX=1) then A/ s I/!Zja'fi\le
I‘F X 1$ 10!3 (Q-g. X#OO) then /{/is Ipasiﬁve
SO hore's what mer\s on either side of the crificad poit

x=5
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/ R//_—/
A is négaﬁve A’ s posiﬁve
A is bEcreassn3 A is INdeasfr}j
| SO, A Feai{j is MINIMIZED when %= 5.
The wid+th of the /)osfér Should be x+U4 =5+4 =9 jackes

wnd the height of Hhe poster should be
y+8 = 248 - 246 = 1048 > 18 inches




