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Newton's Method as an Optimization Algorithm
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hod as a Line Search Method
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Newton's Method as a Line Search Method

In this case:

Oé;(:].

and
Py = — (HF(xi)) ™ VF(x)

Newton direction

Another line search method:
Steepest descent




Contour plot of f(x)
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Contour plot of f(x) = (X — x?)? + (1 — x1)?
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Sign of Directional Derivatives
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Sign of Directional Derivatives
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Descent Search Directions
¥£(0.43,,0.1) = -0.651 - 0.577 4 ¥|¥r(0.43, 0.1)|| = 0.8611
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Steepest Descent Direction

Let's p, denote the search direction chosen at step k, that is,
Xk+1 = Xk + axPy. Then, according to Taylor's formula, we have:

Fx+1) = Fxic+ awpi) =
F(x) + arVF(xe) TPy + Fp HF (xic + tpi)pi
for some t € (0, a).

Then,

df (X
PP — T f(x,0) Ty + aup] HF(x + tPy )Py

When oy = 0, that is, the rate of change of f at x, in the
direction of p, is: VF(xk)"px = [|VF(xk)||||Pk|| cos @, where 0 is
the angle between p, and V£ (xy).

Thus, the dire%ti?n of most rapid decrease at xy is given
. Vf(x
bY:Pk = ~orxT
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Basic search direction selection

Steepest descent direction:
V(X .
XK1 = Xk — akﬁ, or simply X1 = Xk — VI (xk)

Newton's direction:

Xi41 = Xk — (HF(x4)) "IV F (%),

Micro-Lab
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