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lasttime weintroduced theHessianHf of a function f U IR luck open as

Hf ij II For f e c wefound Hf Hf IClairaut Schwarz

TheHessiancanbeusedtodeterminewhether an extremais a maximum or minimum

Theorem Let f U R U R open fecalul with Pfl at 0 for some x ell
Then

If Halil is positivedefinite i.e chHeath O f help h 0 then f
has a localminimumat X

If Halil is negativedefinite i.e ehHahh co their h 0 then f
has a localmaximumat X

Proof FollowsfromtheTaylorexpansion makingh verysmalll 0

Note Since It is symmetric alleigenvalues are real Then It is positivedefinite

if andonly if all eigenvalues are positive

Averysimple example f xx x y

Of IT Of 0 for xx 10,01

Affleck1901 12 so Hf101 is negativedefinite

f has a maximumat 10.01



Otherexamples seegeogebrapicturesbelow
o f xx X y't2 Hf10,01 8 2 saddlepoint

IchHeh 0 forsomeh and

chillyh co forothers

fly x y't2 It 10,01 1892 degeneratepoint

chHgh 0 forsomehelp

flat y 3 4 2 Hf1901 18 8 degeneratepoint

monkeysaddle seepictures



The following pictures were generated with https://www.geogebra.org/3d.

f (x , y )=x ²− y ²+2

f (x , y )=x ³− y ²+2

https://www.geogebra.org/3d


f (x , y )= y ³−3x ² y+2

(“Monkey Saddle”)


