Critical Points

Friday, June 2, 2023 8:52 AM

review: & point ("'3) ‘(:'_b) , @,b real values = cribeal for €(x,g) it...

all +he gactial x =

a«m&?\, Ik (a,8) 0
ish

-1 (a0 0

S e U P P W Mg N

consider ((x,a) = xte g “xy

hessian
1) what are ceilcal Pi"*’z (;nd deﬁu\in)

2) for each crikical '.'\n.’ : Min, max, saddle , not sure ?

both /i§ only one

for 1) , we r-o-nw\e Ixf 5« aa‘ and Solve @ 0‘«0‘\50'62
/mm‘shes, a0t cribcal
Ixt =0 29¢ = 0 X linear in X &'3 i no chibal

s & sin: intinite critical %K

o

T R N T

"
©

3
'3305 ""3“‘& "3'""‘

—

to solve: Isk implies x'=y sabstitate  in Qad  to gt x'-x 0 — (*-1)x=0

®* x=0 , 4hen 9 x3 =0 — (o,o) = critical Yy’ My =0 qa?_ 4% =0
3. =0 3-x =0
Xz | — a B l! = \ — (I’l) = crifical xx3?3 (35)3_’( =0

o x¥-]1:0 — s
x| — y: () B — (-|‘-|)= ceibcal x'-x:0

how to decide min, max , saddle ?

® And derivatives —> there are 4 of +them a,‘(a”‘)/deri,e garkal deivabive of o in respect Yo X

Ouxx § = l2x° dm’,(axa" z -4
equal
a“f = |ﬂ3" aaxf = -y
b (<, ao) = ctibical P\n*/# s
3enen\ recige : Sappose az Ixxf ('0,30) % a @ A nreed t be xx & 33*

b= dugf (x0,90) ¥ b & ¢ ned to be xg 1 ‘,x*
e dygxs (xo, 9o) ex) (x.,g0)= (0,0)
A= 3y ¢ (e, ) (%0, 90)= (1.1

(xo,g0) = (4471)

atler s*bshhhna Same ?o‘m{-

the characteriskic  golgromial @ (xo ge) is polgnomial :
a2 - (a+d) )\ + (ad-bc) > then slve for roots ot )\ by SeHSna =0

gmm it bolh voots >0

enddls it ane roak 3N 4  Als. 2N

Chapter 14.37 Page 1



min it both roots >0

decide: { saddle it one root >0 4 other <0 theee  crikcal:
mox if both roolts <O (%0, 90) a,b,c, a char. polynomial roots ot polg nomial
- < as -0%:0 e
(20 = no idea ) (0,0) ‘z':‘ NGARIPY BCRY DU H4-4 saddle
t@es1@ b:oY
(h‘) :-.‘a-:t :\ua-\“:ua AT-245 4108 841lo min
a:1a--12z12 b= -4 4
(1,0 fer-u asi-re | AT-24NHIa8 84l min
\M-le=0 AN -a4a+ 128 =0 also cowd ase:
(r-4)(r+4) =0 (A-16)(7-8) =0 N e
=y g-4q N=le g 8 >

Chapter 14.37 Page 2



