_Ou’rl'\ne

|. Logrange multipliers ovec

O region.

2 Leogrange mulkipliecs with
+wo Con cdeaints.

e

PDeo-over: Tuesday 3/31 Joq
g-9pm or q-lopm
2210 Daoherty,

Drop deadline : Meaday 3/30 /09,



l_L_aare_ngz Mu.l-}-'nphefs over

N Qegi'on .

¢ USually +he consivaint 3(K,y)=0
1S $he equa-l-non for +he bou.ndo.cy/
edge of +he region,

Example.
Fiand Hhie _sloba( min ond max
Flx,y) = x* + 2y*

over +he regien:
Xt +y* %1

Soluhen

* Solve‘ -a-a;-f-.:'o and _32;,5:0 4o

find Cri Heal Po"n"'.f inside +he
region,



® Then use Lagmsc mulhplies
with:  Flxy) = x T4 2y? |
9lx,y) = x*+y2-| =0,
N
edge of +he
regien,

Intecior Ceikical Points

of
>3 oy

Only Soluten: (x,y) = (0,0).
Boundary Search
vf = < 2x, 4y2
Vg = <2x, 2y2
Vf = A Y3




2 X .= 2AX ... @
4y Zly @

Case 1: X=0

u

Plug x =0 into consdvaint:
0* + y* =1
Y = £
Case 2: X =#O |

,E'qua.h‘m@: 2 = 22
| =

y=0°
Plu.s Y =0 fn-l-p Co-n.s"'fa;n"'-'
| 2 + o* =|

x = *I



e To Find global max and
min of Jc(x’y) = X*+ 2\/7',
moke 4able: |

X Y f(lx, Y) | Comments
0 o | o G lobal min
| of f(XpY)
- O l 2_ G-lo ba)
- Mmax )
0 -1 | S
o O |

-l | o T |



2. Lajramgz MuH‘\'plief‘S

Wwith more than one

coasiroint
f

: I we want +Hhe slcba‘
min ond max of £(xv,2)
 subject 4o +hwo coensicaints:
9(x,y,2) = 0
h(x,yv,2) = 0O
then the sysiem of equatfions
You have $o sSolve is:
V-F = 7\' 'VS + xg.vh
o Ot+her Hhan the exivra A, Vh,
eury thing else s +he Same.



Exame_l_e__

#

The plau\e ‘X+y+ 2 =12 |
inkersects +he ellipHe paraboloid
2 = X2 4y?
in oo curve thal Forms an
ellipse. What's +he highest poind

on the ellipse 7 Whats Hie
lowesy point on the ellipse?

SO lu‘HOK\ |
f(x:\/, %) = z.
Con Stcraints .
On place: 3("1‘/;7-') = X+y+e -2 =.o..

On po.raboloic) . h(x,y,z)= 2- x* "‘Yz =0,



O
|

A =20, Y .0
l .= )l + )‘z @

Aa =0! Thea O,0 .‘mp|y +hot
1\ = 0. |
Bub 2, = Xy = O does nof

satisfy 3. So l’_ £ 0.



A, #0: Rearrange O and @ :
2h,X = X = 2A2 Y

so X =Y

| SubsHtute into h(x,y,‘&) =0

X* + x* = Z
Z = 2x*_

Substifute iote g(x,y,2)=0
X + X + 2x° =2
2x% 4 2x =12 = O

Quqdra'h'c formula: X =-3
_ X= 2
Points for global mia /max:

(-3, -3, 18) (2,2, 8)



o Find’glcba.l min /max by




