
Multivariable Calculus - Part 18
local extremum

for

Definition:

(a) has a local maximum at if there is an such that

for all

(b) has   isolated local maximum at if there is an such that

for all

an

(c) has a local minimum at if there is an such that

for all

(d) has   isolated local minimum at if there is an such that

for all

an

(e) has a local extremum at if has a              at 
local maximum

local minimum
or

Necessary condition: Let and

has a local extremum at grad

Sufficient condition: Let and be a critical point grad

Then: and:

(1) positive definite

for all

has   isolated local minimum atan

(2) negative definite

for all

has   isolated local maximum atan

(3) indefinite

There is

and

has not a local extremum at

(saddle point)

(4) has   local maximum ata negative semi-definite

for all

(5) has   local minimum ata positive semi-definite

for all


