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Goal : Find and classify local may float mint saddle pts
for f : IR" → IR .
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Recall: f : IR → IR
,
second derivative test :

I
. find critical pts. where

2. at each of these critical pts I,

f- (x) x fla) t f ' ca) (x- a) y f÷a) Cx- a)
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f ' ca) = O .

* check f" ca) ,
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local min at a

local Mdx at a
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don't know

,

not enough info.
Find a diff method . . -



Now
,
for f : IR" - IR :

Thy Sps f : IR
"
- IR is differentiable . If f has a local

extremism at a-
,
then Df Cci ) -- Co - - o)

E zero matrix .

Note : not vice versa : Dt Cai) -- O # local max or min .

•

pw_ot'. It may or min then for all 0
.
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Consider the partials :

O = Dejf Coil =

So ft; -- o for all i
,
but these are the

components of Df ki) , so after) -- ( O - - -
O] .

could have saddle pt.
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So
, if f- is difftale ,

I. Find critical points a- where

2
.

↳
Sps f : IR

"
- IR and a- is a critical pt such that Dfcat

Near a-
, pdx)

✓

f-CI) =

If A > o for all I # a- hear a- (positive - definite) , then

f-(ex)
, so

If * so for all I # a- hear a- (negative definite) , then

f-Lx)
, so

It det Atta) to but he sometimes pos, sometimes hey , then

Df Ca) = Co - - - O)

classify each c. p . as local Max, local min , or neither
(saddle)

O

flat t Delta) ( I - a) t ICI - a)THE (a)(I-d) .i
*

-

7 f-CE) local min at a-
.

-

-

s f-Coi) local may at I
-

saddle at a-
.

If det HfCa) = O ,
not enough info. . .- try a diff method.


