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Abstract

Linear algebra is at the core of many areas of statistical computing and from its inception the S lan-
guage has supported numerical linear algebra via a matrix data type and several functions and operators,
such as %*%, qr, chol, and solve. However, these data types and functions do not provide direct access
to all of the facilities for efficient manipulation of dense matrices, as provided by the Lapack subroutines,
and they do not provide for manipulation of sparse matrices.

The Matrix package provides a set of S4 classes for dense and sparse matrices that extend the basic
matrix data type. Methods for a wide variety of functions and operators applied to objects from these
classes provide efficient access to BLAS (Basic Linear Algebra Subroutines), Lapack (dense matrix),
CHOLMOD including AMD and COLAMD and Csparse (sparse matrix) routines. One notable char-
acteristic of the package is that whenever a matrix is factored, the factorization is stored as part of the
original matrix so that further operations on the matrix can reuse this factorization.

1 Introduction

The most automatic way to use the Matrix package is via the Matrix() function which is very similar to
the standard R function matrix(),

> library(Matrix)
> M <- Matrix(10 + 1:28, 4, 7)
> M

4 x 7 Matrix of class "dgeMatrix"

[.11 [.2] [.3]1 [.4]1 .51 [.6] [.7]
[1,] 11 15 19 23 27 31 35
[2,] 12 16 20 24 28 32 36
[3,] 13 17 21 25 29 33 37
[4,] 14 18 22 26 30 34 38

>t <- t(M)

Such a matrix can be appended to (using cbind() or rbind()) or indexed,
> (M2 <- cbind(-1, M))

4 x 8 Matrix of class "dgeMatrix"

[.11 [.2] [.31 [.4]1 [.5]1 [.6]1 [.71 [.8]
,] -1 11 15 19 23 27 31 35
,] -1 12 16 20 24 28 32 36
.] -1 13 17 21 25 29 33 37
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