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Optimizationmethod

Model problem unconstrained convex optimization

Find argmin
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Newton's Method would solu Of e 8

using the iteration 41kt tch H'Cityoften
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The idea is to construct a sequence of approximations to

the true Hessian
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what properties should H have

As her H HE to a truly quadratic
Conny functor f

H and H J should be cheap to store apply update

H should be SPD sym pos def y



If f were quadratic then
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One approach to finding Hatt is to minimize the

change from H

minimize IlH't H ll subject to previous

constraints g H j
and HUNT Hath
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choosing this norm 11 ll to be a particular

weighted Frobenius norm
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gits the BFGS update formula for Hut
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In fact H can he be computed fast using
the Sherman Morrison Woodbury formula

The algorithm i then

Set I I I or other good guess and

compute of Fco

Compute th e th 405 Dflp

or equivalently solve 501 Offa
compute I 410 510

Stop if 1150111 is small

Otherwise compute often H via the BEGS

update and repent going back to for Fat etc
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Conditionnumhotapublethe
sensitivity of the problem at the solution

Ex For a function
y fly how sensitive in y to x

In an absolute sun

ly y't Ca x x
Tbsolute condition number

can i
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In a Latin sense
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We will now discuss the analogue fr linear systems

When solving AE 5 what is the sensitivity

of E A t to changes in Ts
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If Hall is guy rotor norm the the induced matrix

norm is
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The most commonly used matrix norm is the induced 2 norm
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By our definition earlier the condition number of

solving At P is the sensitivity of I to changes rib

Let 115 5 ll be small and I Atb I A b

Then HE I'll I A 5 A b 11
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absolute condition number

Now the relative condition number is
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Consequences of KIA

É s Kla Eff
Tru linear system is At b

Imagine that 5 is the floating point representation off
J round I

If machine precision is e this means lBjb Ole
T
1016

HIII e KIA e

The number of significant digits lost in solving

Atsb is n log Kla E

This doesn't mean that High cannot he smaller but

it puts a bound on how bad it can be


