NAG Library Chapter Contents

F08 — Least-squares and Eigenvalue Problems (LAPACK)

F08 Chapter Introduction

Mark of
Introduction

Routine
Name

FOSAAF
FOSAEF

FOSAFF

FO8SAGF

FO8AHF

FO8AJF

FO8AKF

FOSANF

FO8ASF

FOSATF

FOSAUF

FO8AVF

FOSAWF

FO8AXF

FOSBAF

FOSBEF

21

16

16

16

16

16

16

21

16

16

16

16

16

21

16

Purpose

DGELS
Solves an overdetermined or underdetermined real linear system

DGEQRF
@R factorization of real general rectangular matrix

DORGQR
Form all or part of orthogonal ) from QR factorization determined by
FOSAEF (DGEQRF) or FO8BEF (DGEQPF)

DORMQR
Apply orthogonal transformation determined by FOSAEF (DGEQRF) or
FOSBEF (DGEQPF)

DGELQF
L@ factorization of real general rectangular matrix

DORGLQ
Form all or part of orthogonal ) from L@ factorization determined by
FOSAHF (DGELQF)

DORMLQ
Apply orthogonal transformation determined by FOSAHF (DGELQF)

ZGELS
Solves an overdetermined or underdetermined complex linear system

ZGEQRF
QR factorization of complex general rectangular matrix

ZUNGQR
Form all or part of unitary ) from QR factorization determined by FOSASF
(ZGEQRF) or FO8BSF (ZGEQPF)

ZUNMQR
Apply unitary transformation determined by FOSASF (ZGEQRF) or FO8BSF
(ZGEQPF)

ZGELQF
L@ factorization of complex general rectangular matrix

ZUNGLQ
Form all or part of unitary @) from L@ factorization determined by FOSAVF
(ZGELQF)

ZUNMLQ
Apply unitary transformation determined by FOSAVF (ZGELQF)

DGELSY
Computes the minimum-norm solution to a real linear least-squares problem

DGEQPF
QR factorization of real general rectangular matrix with column pivoting
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DGEQP3
QR factorization of real general rectangular matrix with column pivoting,
using BLAS-3

DTZRZF
Reduces a real upper trapezoidal matrix to upper triangular form

DORMRZ
Apply orthogonal transformation determined by FOSBHF (DTZRZF)

ZGELSY
Computes the minimum-norm solution to a complex linear least-squares
problem

ZGEQPF
QR factorization of complex general rectangular matrix with column pivoting

ZGEQP3
QR factorization of complex general rectangular matrix with column pivoting,
using BLAS-3

ZTZRZF
Reduces a complex upper trapezoidal matrix to upper triangular form

ZUNMRZ
Apply unitary transformation determined by FOSBVF (ZTZRZF)

DGEQLF
QL factorization of real general rectangular matrix

DORGQL
Form all or part of orthogonal () from QL factorization determined by
FOSCEF (DGEQLF)

DORMQL
Apply orthogonal transformation determined by FOSCEF (DGEQLF)

DGERQF
RQ factorization of real general rectangular matrix

DORGRQ
Form all or part of orthogonal ) from R(Q) factorization determined by
FOSCHF (DGERQF)

DORMRQ
Apply orthogonal transformation determined by FOSCHF (DGERQF)

ZGEQLF
QL factorization of complex general rectangular matrix

ZUNGQL
Form all or part of orthogonal ) from QL factorization determined by
FO8CSF (ZGEQLF)

ZUNMQL
Apply unitary transformation determined by FO8CSF (ZGEQLF)

ZGERQF
RQ factorization of complex general rectangular matrix

ZUNGRQ
Form all or part of orthogonal ) from R() factorization determined by
FOSCVF (ZGERQF)

ZUNMRQ
Apply unitary transformation determined by FO8CVF (ZGERQF)
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DSYEV
Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
matrix

DSYEVX
Computes selected eigenvalues and, optionally, eigenvectors of a real
symmetric matrix

DSYEVD
Computes all eigenvalues and, optionally, all eigenvectors of real symmetric
matrix (divide-and-conquer)

DSYEVR
Computes selected eigenvalues and, optionally, eigenvectors of a real
symmetric matrix (Relatively Robust Representations)

DSYTRD
Orthogonal reduction of real symmetric matrix to symmetric tridiagonal form

DORGTR
Generate orthogonal transformation matrix from reduction to tridiagonal form
determined by FOSFEF (DSYTRD)

DORMTR
Apply orthogonal transformation determined by FOSFEF (DSYTRD)

DDISNA

Computes the reciprocal condition numbers for the eigenvectors of a real
symmetric or complex Hermitian matrix or for the left or right singular
vectors of a general matrix

ZHEEV
Computes all eigenvalues and, optionally, eigenvectors of a complex
Hermitian matrix

ZHEEVX
Computes selected eigenvalues and, optionally, eigenvectors of a complex
Hermitian matrix

ZHEEVD
Computes all eigenvalues and, optionally, all eigenvectors of complex
Hermitian matrix (divide-and-conquer)

ZHEEVR
Computes selected eigenvalues and, optionally, eigenvectors of a complex
Hermitian matrix (Relatively Robust Representations)

ZHETRD
Unitary reduction of complex Hermitian matrix to real symmetric tridiagonal
form

ZUNGTR
Generate unitary transformation matrix from reduction to tridiagonal form
determined by FO8FSF (ZHETRD)

ZUNMTR
Apply unitary transformation matrix determined by FOSFSF (ZHETRD)

DSPEV
Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
matrix, packed storage

DSPEVX
Computes selected eigenvalues and, optionally, eigenvectors of a real
symmetric matrix, packed storage
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DSPEVD
Computes all eigenvalues and, optionally, all eigenvectors of real symmetric
matrix, packed storage (divide-and-conquer)

DSPTRD
Orthogonal reduction of real symmetric matrix to symmetric tridiagonal form,
packed storage

DOPGTR
Generate orthogonal transformation matrix from reduction to tridiagonal form
determined by FOSGEF (DSPTRD)

DOPMTR
Apply orthogonal transformation determined by FOSGEF (DSPTRD)

ZHPEV
Computes all eigenvalues and, optionally, eigenvectors of a complex
Hermitian matrix, packed storage

ZHPEVX
Computes selected eigenvalues and, optionally, eigenvectors of a complex
Hermitian matrix, packed storage

ZHPEVD
Computes all eigenvalues and, optionally, all eigenvectors of complex
Hermitian matrix, packed storage (divide-and-conquer)

ZHPTRD
Unitary reduction of complex Hermitian matrix to real symmetric tridiagonal
form, packed storage

ZUPGTR
Generate unitary transformation matrix from reduction to tridiagonal form
determined by FO8GSF (ZHPTRD)

ZUPMTR
Apply unitary transformation matrix determined by FO8GSF (ZHPTRD)

DSBEV
Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
band matrix

DSBEVX
Computes selected eigenvalues and, optionally, eigenvectors of a real
symmetric band matrix

DSBEVD
Computes all eigenvalues and, optionally, all eigenvectors of real symmetric
band matrix (divide-and-conquer)

DSBTRD
Orthogonal reduction of real symmetric band matrix to symmetric tridiagonal
form

ZHBEV
Computes all eigenvalues and, optionally, eigenvectors of a complex
Hermitian band matrix

ZHBEVX
Computes selected eigenvalues and, optionally, eigenvectors of a complex
Hermitian band matrix

ZHBEVD
Computes all eigenvalues and, optionally, all eigenvectors of complex
Hermitian band matrix (divide-and-conquer)
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ZHBTRD
Unitary reduction of complex Hermitian band matrix to real symmetric
tridiagonal form

DSTEV
Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
tridiagonal matrix

DSTEVX
Computes selected eigenvalues and, optionally, eigenvectors of a real
symmetric tridiagonal matrix

DSTEVD
Computes all eigenvalues and, optionally, all eigenvectors of real symmetric
tridiagonal matrix (divide-and-conquer)

DSTEVR
Computes selected eigenvalues and, optionally, eigenvectors of a real
symmetric tridiagonal matrix (Relatively Robust Representations)

DSTEQR
All eigenvalues and eigenvectors of real symmetric tridiagonal matrix,
reduced from real symmetric matrix using the implicit QL or QR algorithm

DSTERF
All eigenvalues of real symmetric tridiagonal matrix, root-free variant of the
QL or QR algorithm

DPTEQR
Computes all eigenvalues and eigenvectors of real symmetric positive-definite
tridiagonal matrix, reduced from real symmetric positive-definite matrix

DSTEDC
Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
tridiagonal matrix or a matrix reduced to this form (divide-and-conquer)

DSTEBZ
Selected eigenvalues of real symmetric tridiagonal matrix by bisection

DSTEIN
Selected eigenvectors of real symmetric tridiagonal matrix by inverse iteration,
storing eigenvectors in real array

DSTEGR

Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
tridiagonal matrix or a symmetric matrix reduced to this form (Relatively
Robust Representations)

ZSTEQR
All eigenvalues and eigenvectors of real symmetric tridiagonal matrix,
reduced from complex Hermitian matrix, using the implicit QL or QR
algorithm

ZPTEQR
Computes all eigenvalues and eigenvectors of real symmetric positive-definite
tridiagonal matrix, reduced from complex Hermitian positive-definite matrix

ZSTEDC

Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
tridiagonal matrix or a complex Hermitian matrix reduced to this form
(divide-and-conquer)

ZSTEIN
Selected eigenvectors of real symmetric tridiagonal matrix by inverse iteration,
storing eigenvectors in complex array
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ZSTEGR

Computes all eigenvalues and, optionally, eigenvectors of a real symmetric
tridiagonal matrix or a complex Hermitian matrix reduced to this form
(Relatively Robust Representations)

DGELSS
Computes the minimum-norm solution to a real linear least-squares problem
using singular value decomposition

DGESVD
Computes the singular value decomposition of a real matrix, optionally
computing the left and/or right singular vectors

DGELSD
Computes the minimum-norm solution to a real linear least-squares problem
using singular value decomposition (divide-and-conquer)

DGESDD
Computes the singular value decomposition of a real matrix, optionally
computing the left and/or right singular vectors (divide-and-conquer)

DGEBRD
Orthogonal reduction of real general rectangular matrix to bidiagonal form

DORGBR
Generate orthogonal transformation matrices from reduction to bidiagonal
form determined by FOSKEF (DGEBRD)

DORMBR
Apply orthogonal transformations from reduction to bidiagonal form
determined by FOSKEF (DGEBRD)

ZGELSS
Computes the minimum-norm solution to a complex linear least-squares
problem using singular value decomposition

ZGESVD
Computes the singular value decomposition of a complex matrix, optionally
computing the left and/or right singular vectors

ZGELSD
Computes the minimum-norm solution to a complex linear least-squares
problem using singular value decomposition (divide-and-conquer)

ZGESDD
Computes the singular value decomposition of a complex matrix, optionally
computing the left and/or right singular vectors (divide-and-conquer)

ZGEBRD
Unitary reduction of complex general rectangular matrix to bidiagonal form

ZUNGBR
Generate unitary transformation matrices from reduction to bidiagonal form
determined by FOSKSF (ZGEBRD)

ZUNMBR
Apply unitary transformations from reduction to bidiagonal form determined
by FOSKSF (ZGEBRD)

DGBBRD
Reduction of real rectangular band matrix to upper bidiagonal form

ZGBBRD
Reduction of complex rectangular band matrix to upper bidiagonal form
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DBDSDC
Computes the singular value decomposition of a real bidiagonal matrix,
optionally computing the singular vectors (divide-and-conquer)

DBDSQR
SVD of real bidiagonal matrix reduced from real general matrix

ZBDSQR
SVD of real bidiagonal matrix reduced from complex general matrix

DGEEV
Computes all eigenvalues and, optionally, left and/or right eigenvectors of a
real nonsymmetric matrix

DGEEVX

Computes all eigenvalues and, optionally, left and/or right eigenvectors of a
real nonsymmetric matrix; also, optionally, the balancing transformation, the
reciprocal condition numbers for the eigenvalues and for the right
eigenvectors

DGEHRD
Orthogonal reduction of real general matrix to upper Hessenberg form

DORGHR
Generate orthogonal transformation matrix from reduction to Hessenberg form
determined by FOSNEF (DGEHRD)

DORMHR
Apply orthogonal transformation matrix from reduction to Hessenberg form
determined by FOSNEF (DGEHRD)

DGEBAL
Balance real general matrix

DGEBAK
Transform eigenvectors of real balanced matrix to those of original matrix
supplied to FOSNHF (DGEBAL)

ZGEEV
Computes all eigenvalues and, optionally, left and/or right eigenvectors of a
complex nonsymmetric matrix

ZGEEVX

Computes all eigenvalues and, optionally, left and/or right eigenvectors of a
complex nonsymmetric matrix; also, optionally, the balancing transformation,
the reciprocal condition numbers for the eigenvalues and for the right
eigenvectors

ZGEHRD
Unitary reduction of complex general matrix to upper Hessenberg form

ZUNGHR
Generate unitary transformation matrix from reduction to Hessenberg form
determined by FOSNSF (ZGEHRD)

ZUNMHR
Apply unitary transformation matrix from reduction to Hessenberg form
determined by FOSNSF (ZGEHRD)

ZGEBAL
Balance complex general matrix

ZGEBAK
Transform eigenvectors of complex balanced matrix to those of original
matrix supplied to FOSNVF (ZGEBAL)
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FO8PPF

FO8PSF
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DGEES
Computes for real square nonsymmetric matrix, the eigenvalues, the real
Schur form, and, optionally, the matrix of Schur vectors

DGEESX

Computes for real square nonsymmetric matrix, the eigenvalues, the real
Schur form, and, optionally, the matrix of Schur vectors; also, optionally,
computes reciprocal condition numbers for selected eigenvalues

DHSEQR
Computes the eigenvalues and Schur factorization of real upper Hessenberg
matrix reduced from real general matrix

DHSEIN
Selected right and/or left eigenvectors of real upper Hessenberg matrix by
inverse iteration

ZGEES
Computes for complex square nonsymmetric matrix, the eigenvalues, the
Schur form, and, optionally, the matrix of Schur vectors

ZGEESX

Computes for real square nonsymmetric matrix, the eigenvalues, the Schur
form, and, optionally, the matrix of Schur vectors; also, optionally, computes
reciprocal condition numbers for selected eigenvalues

ZHSEQR
Computes the eigenvalues and Schur factorization of complex upper
Hessenberg matrix reduced from complex general matrix

ZHSEIN
Selected right and/or left eigenvectors of complex upper Hessenberg matrix by
inverse iteration

DTREXC
Reorder Schur factorization of real matrix using orthogonal similarity
transformation

DTRSEN
Reorder Schur factorization of real matrix, form orthonormal basis of right
invariant subspace for selected eigenvalues, with estimates of sensitivities

DTRSYL
Solve real Sylvester matrix equation AX + XB = C, A and B are upper
quasi-triangular or transposes

DTREVC
Left and right eigenvectors of real upper quasi-triangular matrix

DTRSNA
Estimates of sensitivities of selected eigenvalues and eigenvectors of real
upper quasi-triangular matrix

ZTREXC
Reorder Schur factorization of complex matrix using unitary similarity
transformation

ZTRSEN

Reorder Schur factorization of complex matrix, form orthonormal basis of
right invariant subspace for selected eigenvalues, with estimates of
sensitivities

ZTRSYL
Solve complex Sylvester matrix equation AX + XB = C, A and B are upper
triangular or conjugate-transposes



FOSQXF

FOSQYF

FO8SAF
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ZTREVC
Left and right eigenvectors of complex upper triangular matrix

ZTRSNA
Estimates of sensitivities of selected eigenvalues and eigenvectors of complex
upper triangular matrix

DSYGV
Computes all the eigenvalues, and optionally, the eigenvectors of a real
generalized symmetric-definite eigenproblem

DSYGVX
Computes selected eigenvalues, and optionally, the eigenvectors of a real
generalized symmetric-definite eigenproblem

DSYGVD
Computes all the eigenvalues, and optionally, the eigenvectors of a real
generalized symmetric-definite eigenproblem (divide-and-conquer)

DSYGST

Reduction to standard form of real symmetric-definite generalized
eigenproblem Ax = ABx, ABx = A\x or BAx = Az, B factorized by
FO7FDF (DPOTRF)

ZHEGV
Computes all the eigenvalues, and optionally, the eigenvectors of a complex
generalized Hermitian-definite eigenproblem

ZHEGVX
Computes selected eigenvalues, and optionally, the eigenvectors of a complex
generalized Hermitian-definite eigenproblem

ZHEGVD
Computes all the eigenvalues, and optionally, the eigenvectors of a complex
generalized Hermitian-definite eigenproblem (divide-and-conquer)

ZHEGST

Reduction to standard form of complex Hermitian-definite generalized
eigenproblem Az = ABx, ABx = Az or BAx = Az, B factorized by FO7FRF
(ZPOTRF)

DSPGV
Computes all the eigenvalues, and optionally, the eigenvectors of a real
generalized symmetric-definite eigenproblem, packed storage

DSPGVX
Computes selected eigenvalues, and optionally, the eigenvectors of a real
generalized symmetric-definite eigenproblem, packed storage

DSPGVD

Computes all the eigenvalues, and optionally, the eigenvectors of a real
generalized symmetric-definite eigenproblem, packed storage (divide-and-
conquer)

DSPGST

Reduction to standard form of real symmetric-definite generalized
eigenproblem Az = ABzx, ABx = Ax or BAx = Az, packed storage, B
factorized by FO7GDF (DPPTRF)

ZHPGV
Computes all the eigenvalues, and optionally, the eigenvectors of a complex
generalized Hermitian-definite eigenproblem, packed storage

ZHPGVX
Computes selected eigenvalues, and optionally, the eigenvectors of a complex
generalized Hermitian-definite eigenproblem, packed storage
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ZHPGVD

Computes selected eigenvalues, and optionally, the eigenvectors of a complex
generalized Hermitian-definite eigenproblem, packed storage (divide-and-
conquer)

ZHPGST

Reduction to standard form of complex Hermitian-definite generalized
eigenproblem Az = ABzx, ABx = Az or BAx = Az, packed storage, B
factorized by FO7GRF (ZPPTRF)

DSBGV
Computes all the eigenvalues, and optionally, the eigenvectors of a real
banded generalized symmetric-definite eigenproblem

DSBGVX
Computes selected eigenvalues, and optionally, the eigenvectors of a real
banded generalized symmetric-definite eigenproblem

DSBGVD
Computes all the eigenvalues, and optionally, the eigenvectors of a real
banded generalized symmetric-definite eigenproblem (divide-and-conquer)

DSBGST

Reduction of real symmetric-definite banded generalized eigenproblem

Az = ABz to standard form C'y = Ay, such that C' has the same bandwidth as
A

DPBSTF
Computes a split Cholesky factorization of real symmetric positive-definite
band matrix A

ZHBGV
Computes all the eigenvalues, and optionally, the eigenvectors of a complex
banded generalized Hermitian-definite eigenproblem

ZHBGVX
Computes selected eigenvalues, and optionally, the eigenvectors of a complex
banded generalized Hermitian-definite eigenproblem

ZHBGVD
Computes all the eigenvalues, and optionally, the eigenvectors of a complex
banded generalized Hermitian-definite eigenproblem (divide-and-conquer)

ZHBGST

Reduction of complex Hermitian-definite banded generalized eigenproblem
Ax = ABz to standard form C'y = Ay, such that C' has the same bandwidth as
A

ZPBSTF
Computes a split Cholesky factorization of complex Hermitian positive-
definite band matrix A

DGGSVD
Computes the generalized singular value decomposition of a real matrix pair

DGGSVP
Computes orthogonal matrices as processing steps for computing the
generalized singular value decomposition of a real matrix pair

ZGGSVD

Computes the generalized singular value decomposition of a complex matrix
pair

ZGGSVP

Computes orthogonal matrices as processing steps for computing the
generalized singular value decomposition of a complex matrix pair
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DGGEV
Computes, for a real nonsymmetric matrix pair, the generalized eigenvalues,
and optionally, the left and/or right generalized eigenvectors

DGGEVX

Computes, for a real nonsymmetric matrix pair, the generalized eigenvalues,
and optionally, the left and/or right generalized eigenvectors; also, optionally,
the balancing transformation, the reciprocal condition numbers for the
eigenvalues and for the right eigenvectors

DGGHRD
Orthogonal reduction of a pair of real general matrices to generalized upper
Hessenberg form

DGGBAL
Balance a pair of real general matrices

DGGBAK
Transform eigenvectors of a pair of real balanced matrices to those of original
matrix pair supplied to FOSWHF (DGGBAL)

ZGGEV
Computes, for a complex nonsymmetric matrix pair, the generalized
eigenvalues, and optionally, the left and/or right generalized eigenvectors

ZGGEVX

Computes, for a complex nonsymmetric matrix pair, the generalized
eigenvalues, and optionally, the left and/or right generalized eigenvectors;
also, optionally, the balancing transformation, the reciprocal condition
numbers for the eigenvalues and for the right eigenvectors

ZGGHRD
Unitary reduction of a pair of complex general matrices to generalized upper
Hessenberg form

ZGGBAL
Balance a pair of complex general matrices

ZGGBAK
Transform eigenvectors of a pair of complex balanced matrices to those of
original matrix pair supplied to FOSWVF (ZGGBAL)

DGGES

Computes, for a real nonsymmetric matrix pair, the generalized eigenvalues,
the generalized real Schur form and, optionally, the left and/or right matrices
of Schur vectors

DGGESX

Computes, for a real nonsymmetric matrix pair, the generalized eigenvalues,
the generalized real Schur form and, optionally, the left and/or right matrices
of Schur vectors; also, optionally, computes reciprocal condition numbers for
selected eigenvalues

DHGEQZ
Eigenvalues and generalized Schur factorization of real generalized upper
Hessenberg form reduced from a pair of real general matrices

ZGGES

Computes, for a complex nonsymmetric matrix pair, the generalized
eigenvalues, the generalized complex Schur form and, optionally, the left and/
or right matrices of Schur vectors
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ZGGESX

Computes, for a complex nonsymmetric matrix pair, the generalized
eigenvalues, the generalized complex Schur form and, optionally, the left and/
or right matrices of Schur vectors; also, optionally, computes reciprocal
condition numbers for selected eigenvalues

ZHGEQZ
Eigenvalues and generalized Schur factorization of complex generalized upper
Hessenberg form reduced from a pair of complex general matrices

DTGSJA
Computes the generalized singular value decomposition of a real upper
triangular (or trapezoidal) matrix pair

DTGEXC
Reorders the generalized real Schur decomposition of a real matrix pair using
an orthogonal equivalence transformation

DTGSEN

Reorders the generalized real Schur decomposition of a real matrix pair using
an orthogonal equivalence transformation, computes the generalized
eigenvalues of the reordered pair and, optionally, computes the estimates of
reciprocal condition numbers for eigenvalues and eigenspaces

DTGSYL
Solves the real-valued generalized Sylvester equation

DTGEVC
Left and right eigenvectors of a pair of real upper quasi-triangular matrices

DTGSNA
Estimates reciprocal condition numbers for specified eigenvalues and/or
eigenvectors of a real matrix pair in generalized real Schur canonical form

ZTGSJA
Computes the generalized singular value decomposition of a complex upper
triangular (or trapezoidal) matrix pair

ZTGEXC
Reorders the generalized Schur decomposition of a complex matrix pair using
an unitary equivalence transformation

ZTGSEN

Reorders the generalized Schur decomposition of a complex matrix pair using
an unitary equivalence transformation, computes the generalized eigenvalues
of the reordered pair and, optionally, computes the estimates of reciprocal
condition numbers for eigenvalues and eigenspaces

ZTGSYL
Solves the complex generalized Sylvester equation

ZTGEVC
Left and right eigenvectors of a pair of complex upper triangular matrices

ZTGSNA
Estimates reciprocal condition numbers for specified eigenvalues and/or
eigenvectors of a complex matrix pair in generalized Schur canonical form

DGGLSE
Solves the real linear equality-constrained least-squares (LSE) problem

DGGGLM
Solves a real general Gauss—Markov linear model (GLM) problem

DGGQRF
Computes a generalized QR factorization of a real matrix pair
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FO8ZNF

FO8ZPF

FO8ZSF

FO8ZTF
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DGGRQF
Computes a generalized R(Q) factorization of a real matrix pair

ZGGLSE
Solves the complex linear equality-constrained least-squares (LSE) problem

ZGGGLM
Solves a complex general Gauss—Markov linear model (GLM) problem

ZGGQRF
Computes a generalized QR factorization of a complex matrix pair

ZGGRQF
Computes a generalized R() factorization of a complex matrix pair




	Contents
	NAG Fortran Library Manual, Mark 22
	Copyright Statement
	Foreword
	Introduction
	Essential Introduction
	NAG Fortran Library specific documentation
	Mark 22 News

	NAG SMP Library specific documentation
	Mark 22 News - NAG SMP Library
	Introduction to the NAG SMP Library
	Tuned and Enhanced Routines in the NAG SMP Library

	Thread Safety
	Library Contents
	Withdrawn Routines
	Advice on Replacement Calls for Withdrawn/Superseded Routines
	Acknowledgements

	Indexes
	Implementation-specific Information
	A00 - Library Identification
	Chapter Introduction

	A02 - Complex Arithmetic
	Chapter Introduction

	C02 - Zeros of Polynomials
	Chapter Introduction

	C05 - Roots of One or More Transcendental Equations
	Chapter Introduction

	C06 - Summation of Series
	Chapter Introduction

	C09 - Wavelet Transforms
	Chapter Introduction

	D01 - Quadrature
	Chapter Introduction

	D02 - Ordinary Differential Equations
	D02 - Ordinary Differential Equations
	D02M/N Introduction

	D03 - Partial Differential Equations
	Chapter Introduction

	D04 - Numerical Differentiation
	Chapter Introduction

	D05 - Integral Equations
	Chapter Introduction

	D06 - Mesh Generation
	Chapter Introduction

	E01 - Interpolation
	Chapter Introduction

	E02 - Curve and Surface Fitting
	Chapter Introduction

	E04 - Minimizing or Maximizing a Function
	Chapter Introduction

	E05 - Global Optimization of a Function
	Chapter Introduction

	F - Linear Algebra
	Chapter Introduction

	F01 - Matrix Operations, Including Inversion
	Chapter Introduction

	F02 - Eigenvalues and Eigenvectors
	Chapter Introduction

	F03 - Determinants
	Chapter Introduction

	F04 - Simultaneous Linear Equations
	Chapter Introduction

	F05 - Orthogonalisation
	Chapter Introduction

	F06 - Linear Algebra Support Routines
	Chapter Introduction

	F07 - Linear Equations (LAPACK)
	Chapter Introduction

	F08 - Least-squares and Eigenvalue Problems (LAPACK)
	Chapter Introduction

	F11 - Large Scale Linear Systems
	Chapter Introduction

	F12 - Large Scale Eigenproblems
	Chapter Introduction

	F16 - Further Linear Algebra Support Routines
	Chapter Introduction

	G01 - Simple Calculations on Statistical Data
	Chapter Introduction

	G02 - Correlation and Regression Analysis
	Chapter Introduction

	G03 - Multivariate Methods
	Chapter Introduction

	G04 - Analysis of Variance
	Chapter Introduction

	G05 - Random Number Generators
	Chapter Introduction

	G07 - Univariate Estimation
	Chapter Introduction

	G08 - Nonparametric Statistics
	Chapter Introduction

	G10 - Smoothing in Statistics
	Chapter Introduction

	G11 - Contingency Table Analysis
	Chapter Introduction

	G12 - Survival Analysis
	Chapter Introduction

	G13 - Time Series Analysis
	Chapter Introduction

	H - Operations Research
	Chapter Introduction

	M01 - Sorting and Searching
	Chapter Introduction

	P01 - Error Trapping
	Chapter Introduction

	S - Approximations of Special Functions
	Chapter Introduction

	X01 - Mathematical Constants
	Chapter Introduction

	X02 - Machine Constants
	Chapter Introduction

	X03 - Inner Products
	Chapter Introduction

	X04 - Input/Output Utilities
	Chapter Introduction

	X05 - Date and Time Utilities
	Chapter Introduction



