
C++ code 3.12.3: Constructing a polar decomposition.

2 void PolarDecomposition : : i n i t i a l i z e ( const Eigen : : MatrixXd &X) {

3 assert (X . rows ( ) >= X. cols ( ) ) ;

4 // TODO: (3-12.c) Implement a method to initialize the data members Q_ and M_

5 // corresponding to Q and M in Theorem 0.3.1, where X = QM

6 // START

7 // Compute SVD

8 Eigen : : JacobiSVD<Eigen : : MatrixXd> svd (

9 X, Eigen : : ComputeThinU | Eigen : : ComputeFullV ) ;

10 // Extract factor matrices

11 const Eigen : : MatrixXd &V{ svd . matrixV ( ) } ;

12 const Eigen : : MatrixXd &U{ svd . matrixU ( ) } ;

13 const auto Sigma { svd . s ingu la rVa lues ( ) . asDiagonal ( ) } ;

14 // Form factors of polar decomposition

15 Q_ = U * V. transpose ( ) ;

16 M_ = V * Sigma * V. transpose ( ) ;

17 // END

18 }

Get it on GitLab (polardecomposition.hpp).

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/LeastSquares//solution/polardecomposition.hpp

