
# Constrained optunisation
ic. finding win luvas of f subjected to gok.
Ex. dist from
Ex. find min

(1, -1) to 2x-y=6
of fix, y) = (7-1934 Lyti subjected to 2x-4=6

- In prestive

*Lagrange multipliers - optimising If subjected to g=k

Is fund , max Imin Cm, am sit. en=f, cm:f intersects g=k

Thr: then the leved cets fo Car and focm are tangent to gos

Now recall If is normal to level set foe a far towgent to gab as at that
point If paralled to Ty. so aleR, If=17g

Method:
I. set up the system:

Logrange mutt

(fig in R')
g= k

2. Selve for
3. Check values of f(v.).....

cü,, 1. ), ... (uk, de)flve)
4. If 6>2,

If 1=1, use context
the max of those is max, min of those is min

Lec 16

CM Ca



# Example

78 = (2(4-1), 2(y+1)>

subjected to 2x-y=6

Solve:
2C*-1) = 12

- >

g(k, y) = 27-4
7g= (2,-18

25 -y = 6.> y=-8. *=-#, * = -arUswally doesn't matter
So win is at (-", -2)

maximise volume of If subject to surface area
f(X, у,8) = *yag(try, 8)=2xy +248+278=14

Vf=(ya, xa, xy) Tg = (2y+23, 27+28, 2y+2x)
yz= (2y+27) 1*z= (27+28) ^
†y= (2y +28) 1

2xy +248+288=14

» Crit point: (B, B. E)

find = 14.

2181)
§

6x2=14* •F



# Extreme value theorem

Def. A set saRd is closed if for each i is Isso sit. all pointsdist (U,ù ) < 8 are not in S
whoh

Ihm: Level sets of contiminous funes are elsed.
Ex. IlX, y)I x2-ay? =65 is closed because it's leved set of it ays and that's court.

...to be continued

T

uh oh

closed not closed


