C++ code 8.4.4: Testing the order of Steffensen’s method
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void orderSteffensen () {

auto f = [](double x) { return x » std::exp(x) - 1; };
constexpr double x_star = 0.567143290409784; // use as exact value

// TODO: (8-4.c) Tabulate values from which you can read the
// order of Steffensen’s method.

// Hint: To approximate the convergence rate, use the formula
// (log(e;) —log(ei—1))/ (log(ei—1) —log(ei—2))
// START

std :: vector<double> store;

auto log = [&store](double x) —> void { store.push_back(x); };
steffensen_log(f, 1.0, log);

const unsigned n = store.size();

Eigen :: VectorXd errs(n), log_errs(n);

for (unsigned i = 0; i < n; ++i) {
errs(i) = std::abs(store[i] - x_star);
log_errs(i) = std::log(errs(i));

}

Eigen :: VectorXd ratios = Eigen::VectorXd::Zero(n);
for (unsigned i = 2; i < n; ++i) {
ratios (i) =
(log_errs(i) - log_errs(i — 1)) / (log_errs(i — 1) — log_errs(i - 2));
}

// Print output
std :: cout. precision (10) ;
std ::cout << std::setw(20) << "Xx" << std::setw(20) << "errors"
<< std::setw(20) << "ratios" << std::endl;
std::cout << " "
<< std::endl;
for (unsigned i = 0; i < n; ++i) {
std ::cout << std::setw(20) << store[i] << sitd::setw(20) << errs(i)
<< std::setw(20) << ratios (i) << std::endl;

// END



https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/IterativeMethods//solution/quadraticconvergence.hpp

