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v C++ code 3.3.4.2: EIGEN’s built-in QR-based linear least squares solver

// Solving a full-rank least squares problem ||Ax—b||, =+ min in E1GEN
double Isqgsolve_eigen (const MatrixXd& A, const VectorXd& b,
VectorXd& x) {

x = A.householderQr () .solve(b); <£— —|—’1/00 Géﬂﬁ( WW%

return ((A*me) .norm() ) ;
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Normal equations vs. orthogonal transformations method
b 1 0 Superior numerical stability (— Def. 1.5.5.19) of orthogonal transformations methods:
X = ,  withresidual r = Q 'l; . B>  Use orthogonal transformations methods for least squares problems (3.1.3.7), whenever
/ RO _— E n+1 A € R"™" dense and n small.
- L - b-A
— }/ - Q K ~ SVD/QR-factorization cannot exploit sparsity:
B - i b"” _ B>  Use normal equations in the expanded form (3.2.0.8)/(3.2.0.9), when A € IR"" sparse (—
[/\g& 30(/ | Notion 2.7.0.1) and m, n big.
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