Math 411: Optimization

Newton’s Method

Tp+1 = Tn — Df(mn)_lf(l‘n)

Instead of actually computing the inverse, we solve the equation for y,

D f(zn)yn = —f(xn).

Then set
Tp+1 = Tp + Yn-

Broyden’s Method

Initialize with

Ao = D f(wo)
Set
Ty = Ty — A61f<1‘0)
Then appoximate D f(x1) with A, where
f(z1) = flzo) — Ao(z1 — mo)

|21 — 2ol|?

A1 = AO + (l’l — l’o)T.

Then compute x, via

To = T1 — Al_lf(l'l)

Repeating iteratively, we have

f(xn) - f(mn—l) - An—l(xn - xn—l)

Hxn — Ty |?

(xn - xn—l)Ta

An - An—l +

and
Tp+1 = Tn — A;lf(l'n)

Rather than inverting A, each time, we use the following rank-one update

(w0 — 1) — A;il(f(l'n) — f(wn-1))) (2 — xnfl)TA;Lil
(Tn — xn—l)TA;il(f(xn) — f(zn-1)) .

Ail - A;il +

n



