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find x*e I_ F(x*) =0
B> Newton iteration: (generalizes (8.4.2.1)ton > 1)
xk+1) = xO D F(x")Tp(x®)) |, [if DF(x'®)) regular ] (8.5.1.6)
Terminology:  — D F(x"))~1F(x¥)) is called the Newton correction
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STOP,|as soon as HAx(k)H < Trel x(k)H or HAx(k)H < Tabs
(8.5.3.2)

with Newton correction  Ax\® := D F(x®)~1F(x™)).
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Replace D F(x®)) with D F(x'*~1)) in any correction based termination
criterion.

Idea:

Rationale: LU-decomposition of D F(x*~1)) is already available » less ef-
fort.

Terminology: AxF) = D F(x*k=1))~1F(x%)) = simplified Newton correction

B> Economical correction based termination criterion for Newton's method:
STOP, as soon as “Ai(k)” < Trele(k)H or ”A)‘((k)” < Tups »
(8.5.3.5)
with  simplfied Newton correction  Ax%) := D F(xk=1))~1p(x(K).
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C++11 code 8.5.3.6: Generic Newton iteration with termination criterion (8.5.3.5)
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template <typename FuncType, typename JacType, typename VecType>
void newton_stc(const FuncType &F, const JacType &DF, VecType &x, double rtol ,

double atol) {
using scalar_t = typename VecType :: Scalar;
scalar_t sn;

do { 3
auto jacfac = DF(x).lu(); // LU-factorize Jacobian ] —7 0/” )
x —= jacfac.solve(F(x)); // Compute next iterate — ﬁ(/q?}
// Compute norm of simplified Newton correction
sn = jacfac.solve(F(x)).norm() ; — @[172)

}

// Termination based on simplified Newton correction
while ((sn > rtol * x.norm()) && (sn > atol));
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