Summary: Minimization (Chapter 9)

Problem and Notation: minimize f(x), and let g =V f

Basic Iterative Method

Xpi1 = X + gz, for k=1,23,....

Newton: Take o = 1 and Hyz, = —gy, where H is the Hessian matrix of f(x)
Gradient Descent: z; = —g;, otherwise
SDM: Zp = — 8k

CGM: z; = —gy. + Br—12x—1, where [, = 8r+1” (Br+1 — B1)
8k * 8k

ag: a line search is used to obtain f(xy + axzr) < f(xx)

Special Case: if f(x) = %XTAX —x+b, where A is symmetric and positive definite, then

o = gk * 8k and B, = 8k+1 * Bk+1

g+ Agy gk * Bk

Levenberg-Marquardt: Assume f(x) = f+f. Take ay, = 1 and Sz, = —gy, where

Si = Gy + Dy,
D, = diag(Gyg),
G, =237,

Also, J is the Jacobian matrix for f(x) and p is specified (e.g., p1 = 10, f, = $4u-1).
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