


C++ code 3.11.5: Sub-problem (3-11.e): Addition and recompression of two low-rank matri-

ces
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MatrixLowRank &MatrixLowRank ::addTo(const MatrixLowRank &X, double rtol ,

double atol) {
assert(_m == X._m & & _n == X._n && "Matrices must have the same shape!");
assert((rank() + X.rank() <= std::min(_n, _m)) && "Sum of ranks too large!");
assert(rtol > 0 & atol > 0 & & "Tolerances must be positive!");
// TODO: (3-11.e) Implement the function s.t. the m X n-matrix stored
// in this class is replaced by trunc tol (M + X) .
// Note: X is not an eigen matrix but a matrix of type MatrixLowRank.
// Note: We have this = _A* B.transpose()
// Note: We have X = X._A#X._B.transpose()
// Note: This function should be efficient.

// START

const unsigned int r = _r, s = X._r;

// We will have X+this = AtildexBtilde.transpose()
Eigen :: MatrixXd Atilde(_m, r + s), Btilde(_n, r + s);
Atilde << _A, X._A;

Btilde << _B, X._B;

// Calculate the OR decomposition of Atilde and Btilde.

Eigen :: HouseholderQR<Eigen :: MatrixXd> qrA(Atilde);

Eigen :: HouseholderQR<Eigen :: MatrixXd> qrB(Btilde);

Eigen :: MatrixXd RA = grA.matrixQR () . triangularView <Eigen :: Upper>() ;
Eigen :: MatrixXd RB = qrB.matrixQR () . triangularView <Eigen :: Upper>() ;

// We need the full SVD of RR = RA # RB.transpose()
Eigen ::JacobiSVD<Eigen :: MatrixXd> svdRR(
RA » RB.transpose (), Eigen::ComputeFullU | Eigen:: ComputeFullV);

// Rank of the sum X+this is the (numerical) rank of RA#*RB.transpose().
Eigen ::VectorXd Sigma = svdRR.singularValues () ;

const double sigmal = Sigma[0];

// Take care of the case sigmal=0, i.e. X+this = 0.

// Follow the convention for storing the zero matrix

if (sigmal < atol) {

= 1;

Eigen :: MatrixXd ::Zero(_m, 1);

Eigen :: MatrixXd ::Zero(_n, 1);

_r
_A
_B

return =this;

}

unsigned int rtilde = 1;
// Numerical rank is at least 1.
while (rtilde < Sigma.size () && Sigma[rtilde] > atol &&
Sigma[rtilde] > rtol = sigmal) {
// Numerical rank is at least rtilde+l.
rtilde ++;
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rtilde ;

qrA.householderQ() =+ svdRR.matrixU() .leftCols(rtilde) =
Sigma.head(rtilde ) .asDiagonal () ;

B = qrB.householderQ() = svdRR.matrixV () .leftCols(rtilde);
// END

>
Il



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

