



































































































































eg2 Find global max min and values of
fix y Exy 4 3 392

on

on the set xy EK O X O y 1 10,01 11,0

Solu Steph Interior extremum

f is a polynomial If alwaysexist

0 by 12
2

0 6 64

4 2
2

x y

2
2

0 or

Hence X y 0,0 x y

on theboundary in the interior critical

with 10,0 0 f 1 check

On Boundary
19 4,11

10,0 1,0

i o 0 y 1 f o 4 3y

f 0 1 3 10,9 0 10,0


















































2 y o o x 1 f x 0 4 3

f 1,01 4 f x07 0 10,0

3 x 1 o y 1 f 1 g by 4 392
3 y 13 1

11,01 4 f 1,91 1 f 1,1

41 4 1 o x 1 f x 1 6 4 3 3

0 f x 1 6 12
2

rejected because o x I

f 1 3 252 0

f 0 1 3 f 1 1 1 13 252

flo 1 3 f x 1 3 E f 1

Compare values global max min on boundray are

max 10,0 0 min f 1,0 4

Compare values

Global max at Et withvalue

Global min at 1,0 with value 4



Matrixform for 2ⁿ odrderTaylor Polynomial

Def let f R IR be c RER open

Then the Hessianmatrix of f at aer is

Fx x a fxixn.la

Hf a

Synx a fxnxn.la

Remarks i Hf a is non symmetric byClairantsThm

2 In Textbook Hessianof f det Hf al

So we emphasize our definition is a

matrix More common in advancedlevelmath

eg f x y at 10,0

Hf 0,0 5 10,0 txy0,0

fyx0,0 fgy o o
fxy fyx

X y fxx10,0 txy0,07

fyx10,0 fgy o o
Y

iifit.it iiiimaan



2ⁿᵈ orderTaylorpolynomialof f at a inmatrix form

P.lk f as Jf a x ̅ a x ̅ as Hfia x ̅ a

where Jf Al regarded as rowvecta fxilas fental

x ̅ a regarded as_column vecta
an

x ̅ at is the transpose Exia Xn an

row vector

eg gixg Find Palxy at 1,0 usingmatrixform

Soh G 1,0 0

Jg Ty Exity ate

tt feargyx 9yy

Kay xity
I

Xity 53

jgll.io I 01



Hg v0

Pa x y 911,0 8911,0

IX
1
934911,0115

0 10315 1931

x 1 1 12 x Dy check


