
direction : (-0^-25+611)

Grammar

-

Claim: the gradient is per padauk to

the level surfaces of a faction

Flay ,E) =L

✗4-44-2-3 C

←
had sake



Elt) lives entirely in f- (ay, e) = a

f- ( x,y•EM=c

Flow) = 0

Fx I + Fyi 1- E- É = 0

f- • E' = 0

B$ So
-

we delve the tagut ohne
to hear sat at Go,4↳zo) byBP

F×( ✗ - Xo ) + Fyly-yo)tFz(z-Zo)=o



e.g. ¥ty2tZqI-3tansei@FG.y.z)=f at 1-31,3)

F×= - I Fy = 2 Faz = -23

-1 (✗ +2) + 1. (4-1)+312--33=0

☒



3 facts from calc I

local
a) If f-G) attains a maximum on Ca, b] but

not at an endpoint, f- 'G)=0 time

b) If f-4×1--0 and f'4×3>0 ⇒ load mm

f'4×1<0 ⇒ local max

⇐ localwax's .

AA
New versions

flxo.%73-fk.es

a) f- (x,-1 ) - for all G.g) closet
↳%).

local
If we attain a max 1min at lxosyo)

in Interior alternatives exist there

¥+4m -0 ⇒ 1%1=0



(81-1×0,40)=8)

flx.az) ( ¥=o also)

We saw this

¥
&

Critical point : f×=O and f. = 0

Con DNE)

E. g. f-↳ y)= ✗ y
G-2)(4+3)

Fond crit pls

f×= y (+2*+3) + ✗y (4+3) = y (4+3) [2×-2]



fy = ✗ (e)(yts ) + ✗y( ✗⇒
=

✗ (1--2) [4+3]

f-
✗
= O

'1=0 | fy=o
✗=0

43=-3 ✗ = 2

✗ =\ Y

4=0 ✗ =b
,
2 ( 1,0) (20,0)

y= 3 ✗=0
,
x=2 ( 0,3) (2,3)

✗ =/ 4=-35 ( 1
,
-312)

so : there are 5 possible locations for mihlmax
.

How an we determine what kind ?

Models : ✗2+42 -E-y
-

✗2-42

min
Mt saddle



[ fxx fxy
fyx fyy] Hession matrix

symmetric

to :] 1. f- no
✓ diagonal elements an > 0

[I :] 1-1--4>0

diagonal elements are co

[
°

o - z] It = -too

D= f-
* fyy - Y = / fix fxyfyxefyy /



f) 70 , dung > 0 ⇒ local my

/ dem co at local mex

Dao ⇒ saddle point

D= 0 inconclusive Cilike f-
"1×1=0)

.

-

f×= y (+2*+3) + ✗y (4+3) = y (4+3) [2×-2]

fy = ✗ G-c) (yts ) + ✗y( ✗⇒
=

✗ (1--2) [4+3]

f-
*
= 2 G)(4+3) 1×4--24-1>[24+3]

fyy = 26-11×-2)

D= 4×44-2>(4+3) - 44-17424+35



1) ( 1 , -E) = I. C-3) (1-2)
. (-3+6)-4.0

= 9 > 0 fyy = -2<0

⇒ local max

1) (0,0) = - 4 . I • 9 = -36

⇒ saddle

""±!"?⃝I
-

.

;- 5
Cool Ho,


