
2) 12 : Constrained Optimization

Announcements
-

- HWI due today,
HW2 out ASAP.

due next Thurs- Project proposal
- 1 pg · max, project ideals)
- groups of 13
- apply tools from class to fun problem

-min f(x) I optimization f(x)Numerical min
·EIT - atIMh↓L

1- S .t- g(x)0I ConstrainedUnconstrained -
X

T- ↓ X

interior1Lzt jore MEAnvex/QPs IpenalyA point- -
f(x) f(x+ xig(x)CD

,Yf(x) Newton's

M2f(x)

Last time : Nonlinear
LS
-

f(x)=V
,
Vic Visal :-I

f(x) = J(x)+r(x) ~(x) = [r, (x) , rz(x) ,..., r(x]

# f(x) = J(x+J(x)+ ric :<x] = 0
-

1JTJd = - J +r "normal equations"L Gauss-Newton

dE - (5 +5) "Jiv

OCn3) computeCons :Pros : -only requires 1st order --

(J(x)) & (n2) memory
- can leverage sparsity of

Idea! Matrix-free solver
-

matvec(v) : Av-Ax = b -

nxn

scipy , sparse . Linaly, cg(matree,
up , linaly , solve (A ,b) b)

o(n)matrix
jax , jacobian

Autodiff : ~: R+
~ Jet [iple ... jup]

JVP : VI- JV VTP : ur Ju
forward reverse

JTjd = -Jir => JT(jd) = -jir

vjp(jup(d)) = - vjp(r)
-

uT

ao
-------
A

B

84 min fla.+) + pdilemin flo :+
it

St . di
+
)20 Xt

, i

p->mu
-

One strategy : reparameterize
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