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ldea (— Section 8.4.2.1): local linearization:

Given x©) € D > xkt1) a5 zero of affine linear model function

~

F(x) ~ F(x) := F(x®) + D F(x®)(x — x)),

aF n
DP(X) c R™" = Jacobian, DF(X) = [a_\i(X)] » 1.
] jk=

B> Newton iteration: (generalizes (8.4.2.1)ton > 1)

(8.5.1.6)

xk+1) .= x(®K) _ p p(x®))~1p(xK)) ‘ , [if DF(xX)) regular ]

Terminology: -=— D F(x®))~1F(x®)) is called the Newton correction
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C++11-code 8.5.1.9: Newton’s method in C++

template <typename FuncType, typename JacType, typename VecType>
VecType newton(FuncType &&F, JacType &&DFinv, VecType x, const double rtol ,
const double atol) {

// Note that the vector x passes both the initial guess and also
// contains the iterates
VecType s(x.size()); // Vector for Newton corrections
// Main loop
do {
s = DFinv(x, F(x)); // compute Newton correction
X —= S; // compute next iterate

N = O 0w ® N OO s W N

Vjéﬂ correction based termination (relative and absolute)
while ((s.norm() > rtol * x.norm()) && (s.norm() > atol));

} return x; /}\ /I\
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