
Applied Optimization

( a. Kia
. What's this good for

anyway
? )

We 're gang to look  at
,

problems where we  want to

mend

maximize  or  minimize a desired quantity .

( mihouczecosty

time
. Maximize profit, speed )

Two  man tools

1) Etneme Name Theorem
.

f- ( × ) on [ a ,b]
.

q
closed

,
banded

.

check cnut ptg end points . mmlnax value
is guaranteed to be at one of these few

spots .



2) Concavity method
.

If f  is defined on an internal ( a. b)
, possibly

infinite
,

and f 'k>=O and f "Cx)< o an ( a ,D ,

then f  admits an  absolute maximum  at C
.

f
'

1+-1
( f "co  ⇒ f '

a c b decreases)
.

{
" " ⇒ \

g. . g.
function increases here there

a ,

a b

And ,f f- " 4) > 0
an Cas b) then f has

an abs non atc
.



Let's See an  example
.

Suppose a  can has fixed volume V.
What dimensions

for the can  mouiuize surface area .

1) Rand problem !

2) Draw a picture. ; Label it
.

⇐H
.

"

or

LL  Y

3) Intradue Q
,

the quarterly to optimize ,
and write  it In tens

of  other vws

A = Zitrht Ztr2

4) Use relations to express in tens  of just I baoabk
.

V= itrzh ⇒ h =

VTPZ

A= ¥ + 2tr2



5) Now apply calculus
.

ddltf =

-

2¥ +
4 #r →  onitpts ? 4 # r  = Ifz

r3 = I
21T

DE = ttf +4 't > °

r= E.)
"

3

far no !

So
,

if there is a unit pt,
there is as abs  mm there !

re ( ⇒
43

h=¥=¥(¥T±z"3(¥y"3

= 2 (¥Y
's

= 2 r

h=2r !



e. g . We are gory to construct  an open top box from

a 12 "xlk "

same of th
.

D. 12
Went  is He maximum possible H

enclosed volume ? ×

157¥
Volume : K . 42-2×5 .  x OEXE 12 iz . z×

dqV= ( 12-2×5 - 2 (12-4) .

x. z

= 42.z×)[ 12 - Zx - 4x ]

a 42 - zx ) ( 12 - 6x )

Closed interval method : check aitpb ( x=6
,

x=z )

and end pts ( to , t=6 )

V( 61=0 = Vlo )

V (2) = 2.82=128 in ? ← mnx volume !



/

e. g : Stadium came

#
-

It the perimeter |||his tto yards,

what dimensions ✓
maximize

the enclosed
reetaywln region ?

A = Zrh

P= Zitrt 2h 2h= 440 - 2in

h= 220 - Tr

ft= + Zr ( 220 - tr )

dt +440 - 4in

.
- 440 -

titr
are cutptat re  

¥¥}= - #CO → cuitpt is an ahs max .

h= 220 -

1¥ it = 110
.

( perimeter equally split
between sides

, curves ! )



What about muxmrug enclosed aon ?

A = Tr2 + Zrh h= 2W -

Itv still

At Hot + Zn ( 220 - ton )

d¥n= Ztr + 440 - 4th

= 440 - Zitn

Agwuu
,

A "
= -2 it < 0 → one abs max .

r=22= h= 0

rt

:
forget the sides

,
just make  a  circle

.

( Example at something called the iso - paneled
megahit :

gy →
to

maximize irtenaraay
use a ante ! )



e. 5 .

Marter-
(0/0) lsz ,o) =P

Find spot on one closest to P
.

distance : ( ⇐⇒ 2+(0.5×5)
"

Useful trick :  mourning distance is sure  as

mumizog distance sq .

+*2
- 3×  + ( 32 )2t×+xz 2x + (2) 2

D= ( } . a)
2

+ He ⇐-x)2+×
D

'

= 2 ( Z - x ) . H ) + I

= -3 + 2×+1
= -2+2 ×

D '=0⇒ ×=|

D "= 2 > 0 →  cut ptis an  abs . mm .

Mm distance : D= #Kt ) "2= (f)
' E- of .


