
# Local extrema

Recall 2D strat:

I. Find where filx) =o
2. Check f'ix)to see

if it's min or max

Def: Local maximum for fix,y) is (ro.yo) when there exists
s80 st. dist (Cx,y), (Xo,goD) «5 a flo.yo) a fex,y)

It Types of cit points
- Local max
- Local min
- Saddle point

If f offerentiable, there a criseal point to, ya is when operays) =o

If Tflko, yo is undefwed, then (xos yo) is critical pout too.

Ther: If of diferentiable and has local max or min at (xo, yo then
(xosy) is a crit point

>* Second derivative test

There: for a ca function (fro fy, far, fag, foy, for exist and continions)
'fax fry! = fanfry-fryfye at crit ponrt tres ye)fuyLet D= det

#Clairant theorem
If fix, y is is then fry =fyx

If D(to. yo) <0,
IP D(K.. y.) =0,
If D Cro, yor so,

If fax or fyr so,
If firs or fuy co,

then saddle point
incondusive

then local win
then loeal man

sketch proof
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3D:

decide by
feyx

then



Frist recall proof for yo foxs:
o O since crit pointIf f is ea

fex) i fexo) +#'lX0) (X-70) 76
fer) = foxo)

f" (xo) (x-x0)'*
- so sign of this determines

+ f"(x0) (x-x0)

In case of == fir,y), quadmatic approx is

fix, ys = fexo, yo) +fx (xo. ya) (x-xo) + fy (Xo, yo) (y -y0)
+fax (Xo(ya) (x-X0) '+2 fay (Xo-yo) (X-X) (y-yo) + fry (oro, yo) (y-y03"

At crit point:
fex,y) a felixo.yo) +fa: (76-y)(+-20) +2 fay (Xo.yo) (X-Xo) Cy-yo) + fry (50, yo) (y-y0)°
If D tO, ferry' a ax'+2bry tcy', which is either ellipte or hiperbole parabolid
Which of -and their dir of opening tells as which one.

Ex: find a classily crit ponts of X+4 xy-2yt
fx=38+464=0

(X,y = (0,0)
fax fry=

la = tan 1-4y =0
(к,1) = (-83

,D5-12x-16
D(0,0) =- 16<0 - sadde porretD(-83,-161)=* > o , and fry (0,0) =-2 20 local max.
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