C++ code 4.9.6: Testing routine testSvdCirculant ()
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bool testSvdCirculant(const Eigen::VectorXcd &u, double tol = 1.0E-10) {

}

int n = u.size();
auto [U, d, V] = psvdCirculant(u);
// Test matrix factorization
const Eigen ::MatrixXcd C{buildCircMat(u) };
if ((C- U « d.asDiagonal() * (V.conjugate () .transpose())).norm() >
tol » n » u.norm()) {
std::cerr << "Factorization failed!" << std::endl;
return false;
}
// Test whether matrices are unitary
if ((Eigen::MatrixXcd::Ildentity(n, n) — U » U.conjugate () .transpose () )
.norm() > tol) {
std::cerr << "Matrix U is not unitary!" << std::endl;
return false;
}
if ((Eigen::MatrixXcd::ldentity(n, n) - V » V.conjugate () .transpose())
.norm() > tol) {
std::cerr << "Matrix V is not unitary!" << std::endl;
return false;
}
// Test whether singular values are positive
for (int | = 0; | < n; ++1) {
/%
if (d[1] < d[l + 1]) {
std: :cerr << "Singular values not sorted" << std::endl;
return false;
}
}o*/
if (d[I] < 0.0) {
std ::cerr << "Negative singular values" << std::endl;
return false;

}
}

return true;




