
Announcements
.

1) Hw #4 due next

Thursday



Examine

: f( × , D= x34
,

find absolute maximum

and minimum on the

unit disk :

{ His ) 1×2+5<-13

Boundary : unit circle

x2ty2= I
.

1) find partials .

¥ =2xy4 , ¥5455



( 0 , yl or ( × ,o )

all give

¥ ,¥=o .

2) Boundary : XZYEI ,
so

×2= 1- y ?

Plug into f( × ,y)=×2y4
to

give g)=(ty2)y4
= y4 . y6



Apply Calc I maxlmin

to g
:

gky )=4y
'

- 695
,

Set equal to zero .

0 = 4y3 - 6y5

= 2y3( 2 - 35 )

Doors¥=±f÷
already
found -

new



Check endpoints :

since xhty2=1 ,

- I E y E I ,
so

y=
- I

, y=1 are the

endpoints .



3) Plug all points back in !

for 1)
,

we found ( by I

and ( xo ) .

Plug these into

g( x ,y)=X2y4 ,
we

always get Zero .



from 2)
,

we found the

points y=±l , y=±f§
Plug into

gly ) = ykyb .

gc D= get ) = 0

gcfeskgtra )

= Up -

8-
27

=
4- to
27



Smallest number we found

is 0 absolute min

Largest number we found

is ¥ absolute max



Differentiability
.

Consider z=fk , g) .

we say f is differentiable

at a point (a) b) in 1122 if

ixiI ⇒I9IIIIntD

exists



If f is differentiable

at ( a ,b )
,

then by

holding ×=a or y=b ,

respectively ,
and taking

the limit of the other

variable , we get that

¥
,

( a ,b )
, ¥j( a ,bl exist .



Connection toParti

If flxtlqb ) and gjfca ,
b)

both exist and are

Continuous at ( a
,
b)

,
then

f is differentiable at

¢, b) .



Absolute Maxima andMini
.

Record ExtremeValue Theorem .

any Continuous function

on a Closed interval attains

its maximum and minimum .

we generalized this to

functions Z=f(x|y ) on

Closed and bounded regions

in 1122
.

1



Closed and Bounded Regionsi
A subset S of IR

"

is

said to be bounded if

for all ×=( xi ,×a ,
. .

. ,×n )

in S
,

there is a number

r 20 such that

"×hFxstE@



In 1123 : 5 bounded means

there is a sphere about

the origin of Some finite

radius that contains s
.



A Subset S of His

Said to be Closed if

it contains its " boundary
' !

Examples : Solid spheres in 1123

Not closed :[ iyyit ) l × >0 } .



Extreme Value Theoremin
Given a real - valued function

f : IRHIR ,
if f is

continuous , then fattains

its maximum and minimum

on any Closed and bounded

region D in IR ?



Examsed : ( #43 ,
section 14.7 )

find three positive
numbers
whose sum is 100 and

whose product is a maximum .

*call the positive
numbers alb ,

and C .

product : abc =fCa,b , c)

Sum : atbtc = 100 .



1) find Of
.

f( a ,b,c)= abc

off = be
, E- caifteab

Set all partials equal

to zero :

0 = b ( = ( a =ab

Can't happen if alb ,
C are

positive .



If we permitted a ,b ,
or C

to be Zero ,
we'd get

solutions ,
but then

the product abc =0
.

minimum
,

not a maximum .

2) Boundary condition

atbtc = 100

Solving for a
,

a = 100 - b- C



fca ,b , c) - abc

=( 100
- b- c) ( be )

= loobc - BZ - Cab

= glb ,
c)

Take gradient of g

%- = 100C - 2bc - c2

% = loob - b2 -
2bc



Set partials equal to zero

0 = 100C - 2bc - C:
= 100 b- 2b( - b

0=100 ( - 2b( - c2

since CFO ,
divide by C

to get

0  =  100 - 2b - C

( = 100 - 2b

Plug into 0=100 b- 2bc - 5h



0=1006 - 2b( 100-2 b) -
b3

0=100
- 2400-2 b) - b

=
- 100 t3b

33=100 ,
b= ¥3

( = 100-26

=  100 - 20¥ = kg

at btC= 100
, so a= 10¥



Already covered the

remaining boundary points

in 1)
,

So

3) a=b=c=f0€



General Procedure
.

for finding the absolute max

and min for a continuous

function F on a closed

and bounded Set D
,

1 ) Find all critical points

of f in D



2) Take the equation for

the boundary of D ,

plug into f .

This

reduces the number

of variables of f

by at least one and

obtains a function g .

find all critical points

of g .



3) Take all points found in

1 ) and 21 , plug back

into f. Largest value

= absolute max
,

Smallest value .

absolute min .


