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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(F(x),G(x)) = DT(x)h=b(DF(x)h,G(x))+b(F(x),DG(x)h), (8.5.1.17)
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C++ code 8.5.1.44: Efficient implementation of simplified Newton method

2 |// C++ template for simplified Newton method
s | template <typename Func, typename Jac, typename Vec>
4 |void simpnewton(Vec& x, Func F, Jac DF, double rtol, double atol)
5
{
6 auto lu = DF(x).lu(); // do LU decomposition once!
7 Vec s; // Newton correction
8 double ns,nx; // auxiliary variables for termination control
9 do {

lu.solve(F(x)); —> 0(?’)3)
X—S : // new iterate
s = s.norm(); nx = x.norm();

14 // termination based on relative and absolute tolerance
15 while ((ns > rtolxnx) && (ns > atol));
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