
3 facts from cule I

local
a If f(x) attains a maximum on [a, b] but

not at m endpoint, + =0 there

b) If f(x)= 0 ad f(x)>0 E local mon

f"(x) < 0 E local max

F localmax's

New versions f(x0
,40)3f(x,+)

a) f(x,y) - for all Exy) closeto
(os40).

local
If we attain a max/mm at(40)

2

in Interior and decinatives exist there

Ed



( Yf(x
,yd) =5)

f(xyiz) (I-0 also

We saw this

E
Critical point : Ex = 0 and fi = 0

CorDNE)

#
E

. g .
f(x

, y) = xy(x -z)(y +3)

Fund Crit pl3

fx = y(x -z)(+3) + xy(y+3) = y(y+3)(2x-z]



fy = x(x -2)(y+ ) + xy(x -z)
= x(x-z)[2y+3]

fx = 0 y = 0
fy=0

x = 0

ye -3 I X = 2

X = 1 Y=Ez

y = 0 x = 0
,
2 (1

,%) (2,0)

y = =3 x = 0
,
x= 2 (0 ,5) (2

, 3)

X = 1 Y=3((l , -3(z)

So : therewe 5 possible locations for min Imax-

Howan we determine what kind ?

Models : x4+42 -x -y2 X-y2

Mut suddle
nin



[f] Messi matera

symmetric

182] 1 . 1 = +20

& diagonal elements an > 0

[ ] H = 430

diagonal elements are <0

[20]1 % =40

D = faxfyy - Exy) = )



DT0 , diag 30 => local may

daws 20 25 local met

DO > suddle point

&
50 inconclusive (like +"(x = 0).

fx = y(x -z)(+3) + xy(y+3) = y(y+3)(2x-z]

fy = x(x -2)(y+ ) + xy(x -z)
= x(x-z)[2y+3]

fex = 2(y)(y+3) fxy = 2(x- 1) [2y +3]

fyy = 2(x)(x-2)

D = 4xy(x-z)(y+3) - 4(x- 12(2y+3)



D (1,z) = 10 (3) (1-2) - (3 +6) - 4 . 0

= 938 fay = -zo

=7 local max

D(0 ,
07 = - 401 · 9 = - 36

= suddle

S(aam - I

I
(2

, 0)

I (, 32)#----O

S

(0-)

#



closed branded doman.

*Bindudes
fits in a

box
.

A continues function on such a down will

attain amexImin.

This happens either at

1) an intere critical point

2) on the houday.



E. g. Muxmice V= xyz subject to x
, 4,3, 0

x +y+z - 96

z-96 -x -

y

(shopping regs?

z = 96- x- y

X30

V= xy(94- x-y) 438

x+y29b

Vx = y(96 - x-y) -

xy

= 4(96 - y) - 2x
y

=+(96 -ii) NX
damna

Vy = x(96 - x) - 2x
y

= x(96- x -27

Vx =0 : y = 0 or 16-y-2x = 0

Vy = 0 : x = 0 or 96-x-hy = 0



(90)
,

10
, 96) (96 , 07

-y +X -2x +Ty = 0

-x + = 0 ⑰

96 - x -2x = 96-3x=

X =32

y =32

Vaxi-zy Vyy = -Ex Vay = 96-2y-2x

D = VexVay - (x)= 4xy - 196 -2x-24)2

1)(32(2) =
307270

Vx 40 ey local

when!
nex

z = 94 - 32-32 = 32( ! )
Cube :

323



Last class :

critical point : Ef = 0 or DNE.

At a local min/max in interne of domain,

we have a crit point

So if looks for max/min, in interior

need only look at critical points.

for f(x) (2nd) we have a 2 dea

test

H = [*] D = (H) = fef- Ex,

If D30 = local min linx

D10 = suddle

D = 0 => inconclusive2
Exx 30 => local mas (fyals)

fixCoE local wit


