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Newton's Method

Derive Newton's method.
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Demo: Newton's method [cleared]
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Convergence and Properties of Newton

Sym ML
What's the rate of convergence of Newton's method? (qjar‘,mﬂ. | f» lm)»J}
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Drawbacks of Newton?

- .Q‘QCLQ C.G\I\V‘e/l/\det-[e'
- ueul CAQ/VI\V‘«V\VQ

Demo: Convergence of Newton's Method [cleared]
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Secant Method

What would Newton without the use of the derivative look like?
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Convergence of Properties of Secant

Rate of convergence is (1 + v/5) /2 ~ 1.618. (proof)

Drawbacks of Secant?
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Demo: Secant Method [cleared]
Demo: Convergence of the Secant Method [cleared]

Secant (and similar methods) are called Quasi-Newton Methods.

173



Improving on Newton? \U

How would we do “Newton + 1" (i.e. even F\aster, even better)?
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Root Finding with Interpolants

Secant method uses a linear interpolant based on points f(xx), f(xk—1),
could use more points and higher-order interpolant:
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What about existence of roots in that case? L
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Achieving Global Convergence

The linear approximations in Newton and Secant are only good locally.

How could we use that?
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Fixed Point Iteration
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Adal  criforion
_P(as(x*))é '



Newton's Method
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What does Newton's method look like in n dimensions? P.’ m - m\
~

S $9 Yna

ot Jlr) s J)

1{@:&-0 AR5 =] _
& e ;(X“) ?(x“)

§<°r ( smuﬂ 1wss| ZH =k

¢ ?; () ¢
Clid by b a(l(fc.onn

Nnale do Jows 0F Secondl-

orlw i U Sl
‘\‘ k“) kul

Downsides of n-dim. Newton?
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Demo: Newton's method in n dimensions [cleared]
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Secant in n dimensions?
What would the secant method look like in n dimensions?
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