C++ code 4.9.5: Implementation of psvdCirculant ()
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std ::tuple<Eigen :: MatrixXcd, Eigen::VectorXd, Eigen ::MatrixXcd>
psvdCirculant (const Eigen::VectorXcd &u) ({
int n = u.size(); // Size of vectors and matrices
Eigen :: MatrixXed U(n, n); // U factor
Eigen :: MatrixXcd V(n, n); // V factor
// Apply [Lecture — Lemma 4.2.1.16]: Compute entries of diagonal

matrix via FFT
Eigen::FFT fft;

Eigen :: VectorXcd d_cplx = fft.fwd(u);
// Diagonal of diagonal matrix in proto-SVD (singular values)
Eigen:: VectorXd d = d_cplx.cwiseAbs () ;
// Initialize (scaled) Fourier matrix
std :: complex<double> omega =
std::exp((2.0 » M_PI = 1.0i) / static_cast<double>(n));

std :: complex<double> fac = std::complex(1.0, 0.0);
for (int k = 0; k < n; ++k) { //

std :: complex<double> base =

std ::complex (1.0, 0.0) / std::sqrt(static_cast<double>(n));
// Diagonal entry of Dy
std :: complex<double> d_unit

= d_cplx[k] / std::abs(d_cplx[k]);
for (int | = 0; | < n; ++1) {

U(l, k) = base = d_unit;
V(k, I) = std::conj(base);
base *= fac;
}
fac = omega;
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return {U, d, V};




