
SOLUTION of (1-5.a):

The following code implements Algorithm 1.5.1 making use of EIGEN’s matrix-block operations.

C++-code 1.5.2: C++ implementation of Code 1.5.1

2 void housere f l ( const Eigen : : VectorXd &v , Eigen : : MatrixXd &Z) {

3 const unsigned i n t n = v . size ( ) ;

4 // TODO: (1-5.a) Implement the householder refelction algorithm
described in

5 // the pseudo code 1.5.1 to get the ONB of the space orthogonal to v.

6

7 // START

8 Eigen : : VectorXd w = v . normal ized ( ) ;

9 Eigen : : VectorXd u = w;

10 u ( 0 ) += 1;

11 Eigen : : VectorXd q = u . normal ized ( ) ;

12 Eigen : : MatrixXd X = Eigen : : MatrixXd : : I den t i t y ( n , n ) − 2 * q * q . transpose ( ) ;

13 Z = X. r ightCols ( n − 1) ;

14 // END

15 }

Get it on GitLab (houserefl.hpp).

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/MatVec/HouseRefl/solution/houserefl.hpp

