
Goals for today

Local Extrema



A point on a graph z “ fpx, yq has a local maximum at a

point pa, bq provided that for all px, yq near pa, bq, fpx, yq ă

fpa, bq.

A point on a graph z “ fpx, yq has a local minimum at a

point pa, bq provided that for all px, yq near pa, bq, fpx, yq ă

fpa, bq.

A local extrema is a point which is either a local max or a

local min.

If f is differentiable at a point pa, bq which is a local extrema,

then ∇fpa, bq “ x0, 0y.

Points where ∇f “ x0, 0y are called critical points.



In one variable a critical point is either a local max, a local

min, or neither.

In multi-variables, there is a fourth option: a critical point

is either a local max, a local min, a saddle point or none of

these.

local max
local min saddle



Second derivative test

If pa, bq is a critical point then compute

Dpa, bq “
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‚ If Dpa, bq ą 0 you have a local extrema:

– if fxx ą 0 you have a local min

– if fxx ă 0 you have a local max

‚ If Dpa, bq ă 0 you have a saddle point.

‚ If Dpa, bq “ 0 you have no idea.


