
 

Remark Level set vs Graph Jfca 1 graph 7 1 9

eg fix ys x7y Tr CaSta

graph z f x y Foo

In general go Ifca

Jfia is normal to 5 1 f c EYES
at a flat C Legel

1 01

but not normal to the graph of 7 51 91

at a f a

What isthe normal of the graph of 7 feb at cat fral

Trick is regard graph of Z f x y as

0 level set of F XYZ Z f x y at

a fias FCT flas fia fia 0

a x y

Then by the Thm the normal of the graph is

JF a fias 3 1 at exigra

Jfta 1 Hefner



Another Application of ChainRule

Implicit Differentiation

egt C Xy 1 y canbesolved intermof formostx

Find at

Solu x2 yen 1 fifty six
near x y 3

X yXI1 1 0

2X 2yex 0

providedy o

At thepoint 3,8

Remark One cannot solve y as a function of x
near the points 1,0 and 1,0
which correspond to y 0



eg2 Consider S X Eye easy 0

Given that I can be regarded as a function
Z Z X y of independent variables x y locally near
the point 0,0 0 clearly 0,0,0 ES

Find 2 3 at 0,0 0

Solh 3 1
3 77 ye zasy 0

3
2 27 ye z Easy 0

3 4 yze 27 xye asy 27 0

24
3 4 yzexz
2Z xyexEay

provided

2z xye asy o

3 10,0 0

Similarly X z7ye zasy 0

Zainy e providedcheck

Ey zz xyexz ay
zz xye asy o

2310,0 1



Finding Extrema Maximum Minimum

Def let
g
f A IR ACIR maynotbeopen

AEA

II f is said to have a global absolute maximum at a

if f a f x ̅ xE̅A

21 f is said to have a local relative maximum at a

if f a f x ̅ xE̅A near a

i.e I so sit fia fix x ̅ An Belal

3 Similar definitions for global absolute minimum and
local relative minimum bychanging the inequality

to fla fix

globalmaxata localmaxata
means fia f x ̅
onthe whole A

means fiass fix
onlyholds inside

A 1

the ball

Remark Global Extremum max min is also a

local extremum



egl f x Xs IR

max 4 N
Global

min 1

Max X2 4 1

W
min Xi X Xs x x2 3 4 5

May value 92 Remark 9 5 x 5 1R

Y 14 5

has no global min

eg2 NOTevery functionhas global max min

i fix e on IR Domain unbounded

No global min Infix 0

aeR flat easo
Then limit IXER set

fix fla

No global max tenfix co KAER 1xsit.fixs.fm

i f x x on G1 Domainnotclosed

Has global max at x 1
withmax value F 1

to
but noglobalmin dec 11

0
b e 1,1 sit f b fla



x 0 discontinuousin set
0

Noglobalmax nor global min

Ex similarargument asmini's

Extreme Value Thm EVT

Let A IE be closed and bounded
1 f A IR be continuous

Then f has global max and min

Proof Omitted

Remarks I compact closed and bounded

2 The Thm is a sufficient butnot a necessary
condition

Def let
g
f A IR AER notnecessaryopen
if Int A

Then a is called a criticalpoint of f if
either i Jf IAI DNE doesnotexist

or a If al 0

ie either 3 a DNE forsome i s n or a ofaalli t.sn










