
C textbook page 180 )

By the above theorem
,

we know that
any

continuous function defined on

a closed and bounded region D achieves its global max and global min

at some points in D
.

For type Ca )
,

Cb )
,

or Cc ) regions ,
we can find examples of functions

that have no global max or no global min .



Ex for Ca )

Let f : IR
'

→ IR be defined by fix
, y ,

= x
.

The image of this function is all of IR
. Especially ,

the function is not

bounded above so there is no global max .

Ex I for Cb )

Let D denote the  open  
unit

disc X 't y
'

c I and consider fix
, y > = y

'

- x
'

.

f  is differentiable everywhere  on D and has  a  unique critical point at co
,

o )
.

Using the second derivative test
,

we can  show that the  origin is in fact a

saddle point . Hence
,

there is  no local max in D and therefore
,

no global
max in D

.

Ex 2 for Cb )

Again ,
let D denote the  open

unit disc x 't y
'

at and f :D → IR

be given by fix
, y ) = X

.

The image of f  

is the open
interval C - I

,
17

in IR
.

We see that f has no global max .

Ex for Cc )

Define a hypersurface in IR
'

by the  equation X - y = o and consider

the function fax
, y , = X

.
As a  set

,

the hypersurface = I cx
,

x ) I x EIR }

and fix
, x ) = X .

We see that the image of the function is all of IR
'

.

The function is  not bounded above
.

'

and therefore there is  no global max
.



Now
,

let us discuss the procedure for finding global extrema in the

cases where they do exist
.

For  closed and bounded regions ,
the strategy

is described in the textbook C page 1817
,

so  we 'll skip here
.

Strategy for ca ) and Cb )
.

If f achieves  a global extrema  on  an  open
 set

,
then that point must be a

critical point for f
.

That  

is
,

at that point
. either f  is  notdifferentiable

. or f  is differentiable and Of  = I
.

We compute the values  of f  at all critical points  and find the largest and the  smallest
.

Strategy for Cc )
.

Let R denote the hypersurface we're  considering . If the restricted function

ftp. assumes  a global extrema  at Xo ER
,

then Xo must be  a critical point
for ftp.

If both f and g are of C
'

,
then we may collect the

points
Xo ER s 't

.

. either 7 gcxo ) = 8

. or Tgc Xo ) t To and Pfc Xo ) = X Tgc Xo ) for  some A E IR
.

We compute the values  of f  at all critical points and find the

largest
and the

smallest .


