
Lastweek: Optimization

Gain objective: find & classify a l l critical points of

flag).

Two big Eau's / formulas:

① Delin of ant point f f = 8

② Discriminant'. D = fxx.fm -(f×y)
2

↳ helps classify a n t points.

l e tells what type of a n t pet. w e have.



Aisotup: Given a
function flay) find minslmaxe,

of f subject to some cons-tint

gl¥=C.
level c u r v e

Geometrically. look for mins lmaxes of fled o n
the c u r v e ghoul-G.



Sketch

µxikc

The Method of Lagrange
Multipliers (1870's?)

setup: function flag) that w e want to optimise

g a i t glycy) = C .



What you do: Introduce a n e w variable

X ← lambda & form the tolling

seems:[±µ#siMethod of Lan. mutts a r e

① 81%41=0 Not generally critical points of

②
{ff=

j p g . flky) ⇒ Can't appeal t o
2nd denio test.

Solve for KY, X and plug back in to f .



E I find the minimum value of

fµ=×4y2 Sublet to the constant

4×+64=19. (Uab Lagrang
e

Multipliers)

1

§§ ' t¥2g-62 tgf=d%§uy
×Hd.9

ff=L2xRy> XyE}§
By-14,67



412×1+61341=19 I
8 k t 184=19

2 6 2 = 1 9
2=19/29

⇒ ×=l9¢ this i s o u r

Y= 57/26 & minimum vote

fo r flax

cheek f l't, 57/26) =
3¥ 26-9420 subject to

91%4=0.

How do w e s e e that this i s a
nasnium?



X's ¥3 t EE
,

(think: 2=0.001)

then glx', y') = C . stilly'> 5¥-Fe.

Claim: f l x l y ' )> flag)



t.gg:5#s.ushowmwa
o u r

Max/min value of flail charms when
w e adjust the constant glade C.

(In Econ, 4 I s called "the shadow prrae")



(www.8#5)
The M a x value of f lai l subject to

constant glky) = 2 2 0 I s found to be

6700. The method of L . multipliers

gives 1 = 2 0 .

Find a n approximatevalue of fmm, subject to

91%41=217.



Afm, = to A C = 2 0 . - 3 = - 6 0 ,

a
change

i n constraint. = - 3 there)

fine a final t A f m a x = 6700-60=66400

%fwh%=66@



Ey fam#= 4xt4yt3z

glayiz) = 1/4442-2=4.

find mins Imaxes of flauz) sabiat to g .

ff=XEg f f = ( 4 , 4 ,37

Eg=L2x, 24,277
544742-2=4

{4=2
×4

Ao

4=24. , & ¥: K#⇒⇒
3 = 2 7 4 CO



# = #= Ex ⇒ 3 x= 4 z
⇒ 2=3/4×0

I t (x)'t (314×12 = 4

(2+96)×2=4

X=±4/r4=µ a l l lol sane s i n .
All pos've o r al l

2=3/4x = ±3/q may've.



ft 4ha, 4/4, 3 try) a 12.8062 a
M a x value

f t , - , - ) a -1 2 . 8062 . ← m i n value.


