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Non-linear least squares problem

Given: F:DCcR"—R"™, mmnelN, m>n.

Find: x" € D: x"=argmin ,®(x), P(x):= %||F(x)||§ (8.7.0.7)
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where H®(x) €

Productrule: F: D C V+— W, G: D C V +— U sufficiently smooth, b : W x U + Z bilinear, ie., linear
in each argument:

T(x) := b(H(x),G(x)) = DT(x)h = b(DH (x)
heV,xeD.

with H=G i~ F , bl x)
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=0, where grad®(x):= [aﬁ(x) ..... a;()(x)] e R".
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For sufficiently smooth F : D C R" — R the gradient grad F : D — IR", and the Hessian
(matrix) HF(x) : D — R™" are defined as

grad F(x)"h:=DF(x)h, h]HF(x)h

= L&

KRR ) Fla) + J Fe) (0Fr)R)
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Definition 8.5.1.18. Gradient and Hessian

9 1= D( F(x)(hl))(hz) , Vh,h;,h, ¢ R".
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h,G(x)) +b(H(x),DG(x)h),  (85.1.17)
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H®(x) := D(grad ®)(x) = D F(x)" DF(x) + }_ F(x)D*F;(x),
j=1

i
n [ 92F: oF. OF:
(H®(x))ix = ];{ ax,-a,]xk (x)Fj(x) + Tri(x)fr],-(x)} :
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®(x) ~ Q(s) := ®(x¥)) + grad &(x)Ts + %ST Ho(xM)s,

grad Q(s) =0 < HOxM)s+grado(xV) =0 < (8.7.1.4).

(8.7.1.8)
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