
O.tl : None tomorrow
Instead today 3PM-7pm (PST)

I ' Lagrange multipliers
Tt. Making use of

"conservative"
, interpreting IF .de

Quiz 9#2
intuitively

#l5-9ohampofv
Is find the abc. max & min of

f-ix. yal : 2x'ty
'

te
'

constrained to the region x7y2t2z
' El

'
ellipsoid



O
.

Convince yourself extrema actually exist
(this problem already implies they do, but you could use

ENT in this particular question )
I
. Decompose the region : x'tof the El
* i ±
←

x'top t2E④ x't ft2E

2. For each region
: find the candidates for extrema

subject to any egualitycsnstra.us and

then verify they satisfy any ineqaalitya.us/raiuts-
④ No "equality constraints

"

. Candidates are just when
Df -- J ie .

(4x
, 2g , 22-7 Cop,o)

IX.y , t ) = 10,0 p )

cheek : O
'

to't 2.02=0 < I ✓



⑨ x2ty2t2z2- 1=0
-

glx.y.es{ tf -- Xtg ie
. 4454,22-3=112*2%44

2x -- ha x

y
-
- * y

'

z
-

- XZZ

Examine 2x-- Xx . M¥0 or base x=0 .

c-
2=4

y
-
- 2g ⇒ y-- o

Z=4z ⇒

2=0×2+02+2.02
- 1=0 ⇒ e- It

.

( I ,0,0 )

( 4,0 ,
o)



In the case # O :

ylt - X) -- O ⇒ y
-
- o or 4=1

"÷
.

"i:÷:÷!: )
(O
, 1,0) , 10

,-1,0)

-

3. Evaluate Largest is absmat
④ flop

,
ol smallest isabsmin .

-

⑤ flhopl ①The points in this list

f- I- I ,op )
aret necessarily

f- 10,3¥)
local extrema.

÷ etc .



2: where does the 2nd derivative test fit in all this?

A: It dses .

That's for classifying 1¥ behavior

of a function fcx.gs that is not (locally )
constrained .
-

It. Quiz 9

1) a) Directly apply FTLI

b) Either recall that Dff't -- ZfMf )

or explicitly compute fklf) -- hit g)42×17
= 12×3 they , x'ty)

and find potential from there .

2) a) compute Qx-Pg



2x- Ry = ( x+ Seb ) - (xx bet )
= 0

Also domain of F is R2
,

which is simplyconnected
⇒ F is conservative

.

b) A lot of people parametrized C :

r
-
-

Oi: :c::: rants: :*

1.
""

cxytses
.

. . . . > . that
.
IFI da

"
isubstitnte in terms of a

This is technically correct but misses the point
of La) .



lai tells us that F has a potential fn f
ie

. tf -- F
.

One thing neomld try to do is find f:

fix.gs -- xyt be't

⇒ fix.gs --
'

z x'y
t Sexed t Cly)

.
!;
'
= fix.gs -- Ix't Sxe' tc

Let Cly ) be some antiderivative of sin ly
' ) .

then fix.gs
-

- tzxytsxe ' t Cap is

af.ftp./eE.dr--fl4x
,

o) - flo
,
o )

= O t

- f to t



A

¥⇒"

Another way of interpreting la) is path - independence,

{ E. de = f
,

E. do

if c
'
is any curve that starts @ cop)

and ends @l4t.o)

So let 's use C
'

the straight line
FAI -- Lt

,
o) o# e- 4in

fit -di -- ffot 55 , Ms > a 4,07 dt

= J! dt -

-2



Interpretation of Jet .DE
µ µ 4 grind is hindering

i¥¥¥¥¥¥¥¥T t
org P T F wind

Bird's eye
view wind is neither helping nor hindering
Q : Hon

"

much does the wind assist ft)

or hinder f) you ?


