NAG Fortran Library Chapter Contents
F07 — Linear Equations (LAPACK)

Note: please refer to the Users” Note for your implementation to check that a routine is available.

F07 Chapter Introduction
Routine Mark of

Name Introduction Purpose

FO7AAF 21 Computes the solution to a real system of linear equations

FO7ABF 21 Uses the LU factorization to compute the solution, error-bound and condition
estimate for a real system of linear equations

FO7ADF 15 LU factorization of real m by n matrix

FO7AEF 15 Solution of real system of linear equations, multiple right-hand sides, matrix
already factorized by FO7ADF (DGETRF)

FO7AGF 15 Estimate condition number of real matrix, matrix already factorized by
FO7ADF (DGETRF)

FO7AHF 15 Refined solution with error bounds of real system of linear equations, multiple
right-hand sides

FO7AJF 15 Inverse of real matrix, matrix already factorized by FO7ADF (DGETRF)

FO7ANF 21 Computes the solution to a complex system of linear equations

FO7APF 21 Uses the LU factorization to compute the solution, error-bound and condition
estimate for a complex system of linear equations

FO7ARF 15 LU factorization of complex m by n matrix

FO7ASF 15 Solution of complex system of linear equations, multiple right-hand sides,
matrix already factorized by FO7ARF (ZGETRF)

FO7AUF 15 Estimate condition number of complex matrix, matrix already factorized by
FO7ARF (ZGETRF)

FO7AVF 15 Refined solution with error bounds of complex system of linear equations,
multiple right-hand sides

FO7AWF 15 Inverse of complex matrix, matrix already factorized by FO7TARF (ZGETRF)

FO7BAF 21 Computes the solution to a real banded system of linear equations

FO7BBF 21 Uses the LU factorization to compute the solution, error-bound and condition
estimate for a real banded system of linear equations

FO7BDF 15 LU factorization of real m by n band matrix

FO7BEF 15 Solution of real band system of linear equations, multiple right-hand sides,
matrix already factorized by FO7BDF (DGBTRF)

FO7BGF 15 Estimate condition number of real band matrix, matrix already factorized by
FO7BDF (DGBTRF)

FO7BHF 15 Refined solution with error bounds of real band system of linear equations,
multiple right-hand sides

FO7BNF 21 Computes the solution to a complex banded system of linear equations

FO7BPF 21 Uses the LU factorization to compute the solution, error-bound and condition
estimate for a complex banded system of linear equations

FO7BRF 15 LU factorization of complex m by n band matrix

FO7BSF 15 Solution of complex band system of linear equations, multiple right-hand
sides, matrix already factorized by FO7BRF (ZGBTRF)

FO7BUF 15 Estimate condition number of complex band matrix, matrix already factorized
by FO7BRF (ZGBTRF)

FO7BVF 15 Refined solution with error bounds of complex band system of linear
equations, multiple right-hand sides

FO7CAF 21 Computes the solution to a real tridiagonal system of linear equations

FO7CBF 21 Uses the LU factorization to compute the solution, error-bound and condition

estimate for a real tridiagonal system of linear equations
FO7CNF 21 Computes the solution to a complex tridiagonal system of linear equations
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Uses the LU factorization to compute the solution, error-bound and condition
estimate for a complex tridiagonal system of linear equations

Computes the solution to a real symmetric positive-definite system of linear
equations

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a real symmetric positive-definite system of linear
equations

Cholesky factorization of real symmetric positive-definite matrix

Solution of real symmetric positive-definite system of linear equations,
multiple right-hand sides, matrix already factorized by FO7FDF (DPOTRF)
Estimate condition number of real symmetric positive-definite matrix, matrix
already factorized by FO7FDF (DPOTREF)

Refined solution with error bounds of real symmetric positive-definite system
of linear equations, multiple right-hand sides

Inverse of real symmetric positive-definite matrix, matrix already factorized by
FO7FDF (DPOTRF)

Computes the solution to a complex Hermitian positive-definite system of
linear equations

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a complex Hermitian positive-definite system of linear
equations

Cholesky factorization of complex Hermitian positive-definite matrix
Solution of complex Hermitian positive-definite system of linear equations,
multiple right-hand sides, matrix already factorized by FO7FRF (ZPOTRF)
Estimate condition number of complex Hermitian positive-definite matrix,
matrix already factorized by FO7FRF (ZPOTRF)

Refined solution with error bounds of complex Hermitian positive-definite
system of linear equations, multiple right-hand sides

Inverse of complex Hermitian positive-definite matrix, matrix already
factorized by FO7FRF (ZPOTRF)

Computes the solution to a real symmetric positive-definite system of linear
equations (stored in packed format)

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a real symmetric positive-definite system of linear
equations (stored in packed format)

Cholesky factorization of real symmetric positive-definite matrix, packed
storage

Solution of real symmetric positive-definite system of linear equations,
multiple right-hand sides, matrix already factorized by FO7GDF (DPPTRF),
packed storage

Estimate condition number of real symmetric positive-definite matrix, matrix
already factorized by FO7GDF (DPPTRF), packed storage

Refined solution with error bounds of real symmetric positive-definite system
of linear equations, multiple right-hand sides, packed storage

Inverse of real symmetric positive-definite matrix, matrix already factorized by
FO7GDF (DPPTRF), packed storage

Computes the solution to a complex Hermitian positive-definite system of
linear equations (stored in packed format)

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a complex Hermitian positive-definite system of linear
equations (stored in packed format)

Cholesky factorization of complex Hermitian positive-definite matrix, packed
storage

Solution of complex Hermitian positive-definite system of linear equations,
multiple right-hand sides, matrix already factorized by FO7GRF (ZPPTRF),
packed storage

Estimate condition number of complex Hermitian positive-definite matrix,
matrix already factorized by FO7GRF (ZPPTRF), packed storage
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Refined solution with error bounds of complex Hermitian positive-definite
system of linear equations, multiple right-hand sides, packed storage

Inverse of complex Hermitian positive-definite matrix, matrix already
factorized by FO7GRF (ZPPTRF), packed storage

Computes the solution to a real symmetric positive-definite banded system of
linear equations (stored in packed format)

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a real symmetric positive-definite banded system of
linear equations (stored in packed format)

Cholesky factorization of real symmetric positive-definite band matrix
Solution of real symmetric positive-definite band system of linear equations,
multiple right-hand sides, matrix already factorized by FO7THDF (DPBTRF)
Estimate condition number of real symmetric positive-definite band matrix,
matrix already factorized by FO7THDF (DPBTRF)

Refined solution with error bounds of real symmetric positive-definite band
system of linear equations, multiple right-hand sides

Computes the solution to a complex Hermitian positive-definite banded
system of linear equations (stored in packed format)

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a complex Hermitian positive-definite banded system of
linear equations (stored in packed format)

Cholesky factorization of complex Hermitian positive-definite band matrix
Solution of complex Hermitian positive-definite band system of linear
equations, multiple right-hand sides, matrix already factorized by FO7THRF
(ZPBTRF)

Estimate condition number of complex Hermitian positive-definite band
matrix, matrix already factorized by FO7THRF (ZPBTRF)

Refined solution with error bounds of complex Hermitian positive-definite
band system of linear equations, multiple right-hand sides

Computes the solution to a real symmetric positive-definite tridiagonal system
of linear equations

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a real symmetric positive-definite tridiagonal system of
linear equations

Computes the solution to a complex Hermitian positive-definite tridiagonal
system of linear equations

Uses the Cholesky factorization to compute the solution, error-bound and
condition estimate for a complex Hermitian positive-definite tridiagonal
system of linear equations

Computes the solution to a real symmetric system of linear equations

Uses the diagonal pivoting factorization to compute the solution to a real
symmetric system of linear equations

Bunch—Kaufman factorization of real symmetric indefinite matrix

Solution of real symmetric indefinite system of linear equations, multiple
right-hand sides, matrix already factorized by FO7TMDF (DSYTRF)

Estimate condition number of real symmetric indefinite matrix, matrix already
factorized by FO7MDF (DSYTRF)

Refined solution with error bounds of real symmetric indefinite system of
linear equations, multiple right-hand sides

Inverse of real symmetric indefinite matrix, matrix already factorized by
FO7MDF (DSYTRF)

Computes the solution to a complex Hermitian system of linear equations
Uses the diagonal pivoting factorization to compute the solution to a complex
Hermitian system of linear equations

Bunch—Kaufman factorization of complex Hermitian indefinite matrix
Solution of complex Hermitian indefinite system of linear equations, multiple
right-hand sides, matrix already factorized by FO7TMRF (ZHETRF)

Estimate condition number of complex Hermitian indefinite matrix, matrix
already factorized by FO7MRF (ZHETRF)



FO7TMVF
FO7TMWF

FO7NNF
FO7NPF

FO7NRF
FO7NSF

FO7NUF
FO7NVF
FO7NWF
FO7PAF
FO7PBF
FO7PDF

FO7PEF

FO7PGF
FO7PHF
FO7PJF

FO7PNF
FO7PPF
FO7PRF

FO7PSF

FO7PUF
FO7PVF
FO7PWF
FO7QNF
FO7QPF

FO7QRF
FO7QSF

FO7QUF
FO7QVF

FO7QWF

15

15

21
21

15
15

15

15

15

21

21

15

15

15

15

15

21

21

15

15

15

15

15

21

21

15
15

15

15

15

Refined solution with error bounds of complex Hermitian indefinite system of
linear equations, multiple right-hand sides

Inverse of complex Hermitian indefinite matrix, matrix already factorized by
FO7MRF (ZHETRF)

Computes the solution to a complex symmetric system of linear equations
Uses the diagonal pivoting factorization to compute the solution to a complex
symmetric system of linear equations

Bunch—Kaufman factorization of complex symmetric matrix

Solution of complex symmetric system of linear equations, multiple right-hand
sides, matrix already factorized by FO7NRF (ZSYTRF)

Estimate condition number of complex symmetric matrix, matrix already
factorized by FO7TNRF (ZSYTRF)

Refined solution with error bounds of complex symmetric system of linear
equations, multiple right-hand sides

Inverse of complex symmetric matrix, matrix already factorized by FO7NRF
(ZSYTREF)

Computes the solution to a real symmetric system of linear equations (stored
in packed format)

Uses the diagonal pivoting factorization to compute the solution to a real
symmetric system of linear equations (stored in packed format)
Bunch—Kaufman factorization of real symmetric indefinite matrix, packed
storage

Solution of real symmetric indefinite system of linear equations, multiple
right-hand sides, matrix already factorized by FO7PDF (DSPTRF), packed
storage

Estimate condition number of real symmetric indefinite matrix, matrix already
factorized by FO7PDF (DSPTRF), packed storage

Refined solution with error bounds of real symmetric indefinite system of
linear equations, multiple right-hand sides, packed storage

Inverse of real symmetric indefinite matrix, matrix already factorized by
FO7PDF (DSPTRF), packed storage

Computes the solution to a complex Hermitian system of linear equations
(stored in packed format)

Uses the diagonal pivoting factorization to compute the solution to a complex
Hermitian system of linear equations (stored in packed format)
Bunch—Kaufman factorization of complex Hermitian indefinite matrix, packed
storage

Solution of complex Hermitian indefinite system of linear equations, multiple
right-hand sides, matrix already factorized by FO7PRF (ZHPTRF), packed
storage

Estimate condition number of complex Hermitian indefinite matrix, matrix
already factorized by FO7PRF (ZHPTRF), packed storage

Refined solution with error bounds of complex Hermitian indefinite system of
linear equations, multiple right-hand sides, packed storage

Inverse of complex Hermitian indefinite matrix, matrix already factorized by
FO7PRF (ZHPTREF), packed storage

Computes the solution to a complex symmetric system of linear equations
(stored in packed format)

Uses the diagonal pivoting factorization to compute the solution to a complex
symmetric system of linear equations (stored in packed format)
Bunch—Kaufman factorization of complex symmetric matrix, packed storage
Solution of complex symmetric system of linear equations, multiple right-hand
sides, matrix already factorized by FO7QRF (ZSPTRF), packed storage
Estimate condition number of complex symmetric matrix, matrix already
factorized by FO7QRF (ZSPTRF), packed storage

Refined solution with error bounds of complex symmetric system of linear
equations, multiple right-hand sides, packed storage

Inverse of complex symmetric matrix, matrix already factorized by FO7QRF
(ZSPTRF), packed storage
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Solution of real triangular system of linear equations, multiple right-hand sides
Estimate condition number of real triangular matrix

Error bounds for solution of real triangular system of linear equations,
multiple right-hand sides

Inverse of real triangular matrix

Solution of complex triangular system of linear equations, multiple right-hand
sides

Estimate condition number of complex triangular matrix

Error bounds for solution of complex triangular system of linear equations,
multiple right-hand sides

Inverse of complex triangular matrix

Solution of real triangular system of linear equations, multiple right-hand
sides, packed storage

Estimate condition number of real triangular matrix, packed storage

Error bounds for solution of real triangular system of linear equations,
multiple right-hand sides, packed storage

Inverse of real triangular matrix, packed storage

Solution of complex triangular system of linear equations, multiple right-hand
sides, packed storage

Estimate condition number of complex triangular matrix, packed storage
Error bounds for solution of complex triangular system of linear equations,
multiple right-hand sides, packed storage

Inverse of complex triangular matrix, packed storage

Solution of real band triangular system of linear equations, multiple right-hand
sides

Estimate condition number of real band triangular matrix

Error bounds for solution of real band triangular system of linear equations,
multiple right-hand sides

Solution of complex band triangular system of linear equations, multiple right-
hand sides

Estimate condition number of complex band triangular matrix

Error bounds for solution of complex band triangular system of linear
equations, multiple right-hand sides




	F07 Introduction
	Fortran Library, Mark 21
	Foreword
	Introduction
	Essential Introduction
	Mark 21 News
	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

	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

	F - Linear Algebra
	Chapter Introduction

	F01 - Matrix Factorizations
	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 - Sparse Linear Algebra
	Chapter Introduction

	F12 - Large Scale Eigenproblems
	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
	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



