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Corollary 3.3.3.9. Composition of orthogonal transformations

The product of two orthogonal/unitary matrices of the same size is again orthogonal/unitary.
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C++-code 3.3.3.34: QR-decompositions in EIGEN

# include <Eigen/QR>

// Computation of full QR-decomposition (3.3.3.1),
// dense matrices built for both QR-factors (expensive!)
std :: pair <MatrixXd ,MatrixXd> qr_decomp_full(const MaitrixXd& A) ({
Eigen :: HouseholderQR<MatrixXd > qr(A); .
MatrixXd Q = qr.householderQ (); // <— MU% HM/M‘S
MatrixXd R = qr.matrixQR() .template triangularView <Eigen::Upper>();
10 return std::pair<MatrixXd ,MatrixXd >(Q,R) ;

1 |}
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13 |// Computation of economical QR-decomposition (3.3.3.1),

1 |// dense matrix built for Q-factor (possibly expensive!)

15 | std :: pair <MatrixXd ,MatrixXd> qr_decomp_eco(const MatrixXd& A) {

16 using index_t = MatrixXd::Index;

17 const index_ t m = A.rows() ,n = A.cols();

18 Eigen :: HouseholderQR<MatrixXd> qr(A);

19 MatrixXd Q = (qr.householderQ ()*MatrixXd :: Identity (m,n)); //

20 MatrixXd R = qr.matrixQR() .block(0,0,n,n).template triangularView <Eigen::Upper>();
// \

21 return std::pair <Matr|{xXd , MatrixXd >(Q,R) ;
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