
Today i s cutoff for Exam 1 material:Exam19.1-9.si/0.l-
l0UYeslada#flx.y)

function f - Cab) I s a

Critial point i f Effp) - O

frit. points come i n 3 flavors!

¥ At
local m i n s local maxe s

I ¥ saddle pants.



i÷:i÷÷÷÷:÷÷i#
follows:

flx) function
p i s a r t . point ffkpko)

Then: I f f-"Cp) 7 0 → local m i n

f "Cpl L O → local m a x

f-" (p) t o → test i s inconclusive



DefI Let flay) be a
function s t

fxx, fu, fxy exist .

The discriminant (Hessian determinant) of f

i s the quantity D = f××fyy-(fxy)
2

Here, D will play the same role a s ftp)
does

i n the calc I 2 ' dario. test.



TheoranthtDeriolest
Let flag) a fan of t w o variables,

D= laid a critical point of f.

There ① I f Dlp)>0 and sitter fxxCpl o r
fyylp) 7 0

then p I s a local m i n .

② I f Dlp) 7 0 and Either fxxlp) L O o r

fyulp) L O



Han p i s a
local Ma x .

③ I f Dlp) 4 0 Hen p i s saddle point.

④ I f Dip) = o , the tes t I s inconclusive.



EX f lay)= 3×3+42-9×t4y..

Yesterday,
w e saw that this fan has two

c u t pts: (l,-21, f t , - 2 )
Goal classify these cr i t pls.

fxx=l8× fyy=2

f×y=O
s o Dlxiyl-fxx.fm-ff,)2



D = 36X - 0 2 = 36x .

Tests DG,-2) = 36 . I = 36. 7 0

Need to look@sign of f x o r fyy.

full,-21=270 ⇒ localmin

Hrabalooalminofflags

Test DH,-2) = 36ft) = - 3 6 < 0

↳
. .thidissaddlepoint



E I A closed rectangular box has bdure

30cm?

Goad find side
lengths of Edges givy mind

surface a r e a .

wan t to d o i s

V= lwh=3O. l e t '
hisgew.IE/IL-
S=2lwt2lht2hw.

J
o f S and look

for a l l local m i n s .
= H o t leg +6¥



i s = Lse , Sw)
= (2W-§, 21-6%2).= 8

{26=6%2 WP= w2l ⇒ k €
2 l = 6%2,

divide top Egin by bottom
Egh: I

22
¥

=
660
0¥

⇒ ¥=wµ only
happens

whenH E



21=6042 ⇒ 213=60 ⇒ 1=39
µ

30=330%
33

=
3043 W=3µ

I

h=§§z= 3530 h=3&

So 1530,3030) I s a c u t . part ofSA,w).

Cheek: I s i t a
local min?



See
= 1¥ Sw, = 1¥

Sew=
2-I

see13530,3530170 ⇒ &almmIf

1) (3%3,30) =
13¥. 1¥, - (2)

2

= ¥8. ¥8 -4
= 4 ' 4 - 4 = 1 2 > o .




