
2/10 : The Gauss-Newton method

Announcements
- HW1 due /12 (Thurs)
- Project proposal due 2/19(turs)
- Groups of 3 students
- Ip. (max .) proposal of topics
- e .g ., apply to your research , implement paper

Today :
~ nonline least-squares
- Gauss-Newton
- matrix-free GN via autodiff
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Recall : Descent methods
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Suppose we want to solve this via Newton's

H(x)di = - g(x) Ht=2f(x)
g = Yf(x)

Tissues:

i) HY0 - due is not a descent div

ii) dr = - High (assume Hi exists,
He 30)

inverses arepensive O(n) flops
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Assume r
:
() = o near an opt.when

Tf(x) = J(x)"J(x)

=T(x(J(x)d = - J(x)+r(x)I Gauss-Newton

update
-

improvement : Levenberg-Marquardt ((m)-

Add a small X.D
,
D diagonal tomate

the solveablesystem

(JTJ + XD)d = - jir

choices : D =I
, D = diay (diag (JTJ))

vi(JTJtI)v = 11 Jull + Riv >o
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A nice interp : um interpolates between-

GD and Gauss-Newton

O
as X-> 0

, (JFFTI)d = -fir

d(-Jr)= -Yf(x)
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