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“In MATLAB everything is a matrix”

(Fundamental “data type” in MATLAB
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matrix of complex numbers)
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Ayl .. Aum —> matrix block (aij)ljk,l....' =(A)k:1,r:s, 1< <s< :
— (sub-matrix) e s=me 1 Output: M= —
$ Caution: matrices are dynamically 1 9 3 0 0 0
expanded when 4 5 6 0 0 0 -
. . % out of range entries are accessed T
l Q SOHUJM CLUC{ Lf\bfﬂfié‘g M= [1,2,3;4,5,6]; M(4,6) = 1.0; ¥, , 8 g 8 g 2 o
7 . X S
loop inclex veckov =(a:s:b)
>> v = (3:-0.5:-0.3) o
v = 3.0000 2.5000 2.0000 1.5000 1.0000 0.35000 0
>> v = (1:2.5:-13)

v = Empty matrix: 1-by-0
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$ MATLAB loop over columns of a matrix

M=

1
— for i=¥; i, end 4

1,2,3;4,5,6]; 1=

#include <Eigen/Dense >

template <typename Scalar>

void eigenTypeDemo (unsigned int dim)
[ |

using dynMat_t =

[.Z.

Eigen: :Matrix<Scalar,Eigen: :Dynamic, Eigen: :Dynamic>;

E1gen
J

using dynColVec_t = Eigen::Matrix<Scalar,Eigen::Dynamic,1>;
using dynRowVec_t = Eigen::Matrix<Scalar,1l,Eigen::Dynamic>;

using index_t = typename dynMat_t::Index;

using entry_t = typename dynMat_t::Scalar;

dynColVec_t colvec(dim);

—> @xpiess ion Jempla_kg

dynRowVec_t rowvec (dim) ;
for (index_t i=0; i< colvec.size(); ++i) colvec (i) = (Scalar)i;

amental dobn pe - malx

Matrix<typename Scalar, int RowsAtCompileTime, int

ColsAtCompileTime>

for (index_t i=0; i< rowvec.size(); ++i) rowvec (i)
[ (Scalar)l/ (i+1);

dynMat_t vecprod = colvecxrowvec; <&— mah/lx PWOZ\
const int nrows = vecprod.rows();

const int ncols = vecprod.cols();

#include <Eigen/Dense >

2 [ : . :

}
H 'h' l{mh 0{ // Just allocate s ' ' isati
pace for matrix, no initialisation
?
lm a . on =+ Eigen::MatrixXd A(rows,cols); < Sevée SPC(,GK
[[I@i[}gﬁs // Zero matrix. Similar to matlab command zeros(rows, cols);

Eigen::MatrixXd B = MatrixXd::Zero(rows, cols);

e

// Ones matrix. Similar to matlab command Ones(rows, cols);
Eigen::MatrixXd C = MatrixXd::Ones(rows, cols);

// Matrix with all entries same as value.

Eigen::MatrixXd D = MatrixXd::Constant (rows, cols, value);

// Random matrix, entries uniformly distributed in [0,1]

Eigen::MatrixXd E = MatrixXd::Random(rows, cols);

// (Generalized) identity matrix, 1 on main diagonal
Eigen::MatrixXd I = MatrixXd::Identity(rows,cols);

std::cout << "size of A = (" << A.rows() << ',’ << A.cols() << ')’
<< std::endl;
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template <typename MatType> void
blockAccess (Eigen :: MatrixBase<MatType> &M)

| ( 0\/ \/ 0\7

using index_t = typename Eigen::MatrixBase<MatType >::Index;
using entry_t = typename Eigen::MatrixBase<MatType >::Scalar;
const index_t nrows(M.rows()); % No. of rows S
const index_t ncols(M.cols()); % No. of columns

0 0 o
cout << "Matrix M = " endl << M << endl; // Print matrix \ / \ / \ ) B
// Block size half the size of the matrix . \ . .
index_t p = nrows/2,q = ncols/2; diagonal matrix upper triangular lower triangular S

// Output submatrix with left upper entry at position (i,i)

for(index_t i=0; i < min(p,q); i++) .
cout << "Block (" << i << ',' << i << ', << p << ', << ( [‘23 IMdF”K ‘S-}Uraélf érma:fs

<< ") = " << M.block(i,i,p,q) << éndl; ,
// l-value access: modify sub-matrix by adding a constant - - . . .
M.block(1,1,p,q) += MatrixXd ::Constant(p,q,1.0); < S— > Y HE‘CC/ A
cout << "M = " endl << M << endl,
// r=value access: extract sub-matrix ‘ .
MatrixXd B(M.block(1,1,p,q)); Row major (C-arrays, bitmaps, Python): S

cout << "lIsolated modified block = " endl << B << endl;
Aarr|1/2|3/4|5/6(7|8/9|

// Special sub-matrices A

cout << p << " top rows of m = " << M.topRows(p) << endl; )

cout << p << " bottom rows of m = " << M.bottomRows(p) << endl; Column major (Fortran, MATLAB, EIGEN):

cout << q << " left cols of m = " << M.leftCols(q) << endl; —_—
cout << q << " right cols of m = " << M.rightCols(p) << endl; A-arr 1]4[7]2]5]/8|3]69

// r-value access to upper triangular part ] , [¢N 1)
const MatrixXd T = M.template triangularView<Upper>(); // — T
cout << "Upper triangular part = " << endl << T << endl; — T
// l-value access to upper triangular part —T—— [
M.template triangularView<Lower>() x= —1.5; // - - LL.m. &= ~ )+
cout << "Matrix M = " << endl << M << endl; — - ! l , ! ’ f !
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// Template parameter ColMajor selects column major data layout

Matrix <double, Dynamic, Dynamic , ColMajor> mem(nrows , ncols); — detuult

// Template parameter RowMajor selects row major data layout
Matrix <double , Dynamic , Dynamic , RowMajor> mrm(nrows, ncols);
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A = randn(n,n); A = randn(n,n);

for j = 1:n-1, for i = 1:n-1,
A(:,J3+1) = A(:,3+1) - A(:,3); A(i+l,:) = A(i+l,:) - A(i,:);
end end

column oriented access row oriented access
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