F08 — Least-squares and Eigenvalue Problems (LAPACK) FOSFLF

NAG Library Routine Document
FOSFLF (DDISNA)

Note: before using this routine, please read the Users' Note for your implementation to check the interpretation of bold italicised terms
and other implementation-dependent details.

1 Purpose

FOSFLF (DDISNA) computes the reciprocal condition numbers for the eigenvectors of a real symmetric
or complex Hermitian m by m matrix A, or for the left or right singular vectors of a general m by n
matrix A.

2 Specification

SUBROUTINE FO8FLF (JOB, M, N, D, SEP, INFO)

INTEGER M, N, INFO
REAL (KIND=nag_wp) D(*), SEP(*)
CHARACTER(1) JOB

The routine may be called by its LAPACK name ddisna.

3 Description

The bound on the error, measured by the angle in radians, for the ith computed vector is given by
€||A|l,/sep;, where € is the machine precision and sep; is the reciprocal condition number for the
vectors, returned in the array element SEP(¢). SEP(:) is restricted to be at least €||Al|, in order to limit
the size of the error bound.

4  References
Golub G H and Van Loan C F (1996) Matrix Computations (3rd Edition) Johns Hopkins University

Press, Baltimore

S Arguments

1: JOB — CHARACTER(1) Input
On entry: specifies for which problem the reciprocal condition number should be computed.
JOB ='E'
The eigenvectors of a symmetric or Hermitian matrix.
JOB ="L'
The left singular vectors of a general matrix.
JOB ="R’

The right singular vectors of a general matrix.

Constraint: JOB ='E', 'L' or 'R".

2: M — INTEGER Input
On entry: m, the number of rows of the matrix A.

Constraint: M > 0.

3: N — INTEGER Input

On entry: n, the number of columns of the matrix when JOB ='L' or 'R".
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If JOB ="'E', N is not referenced.
Constraint: if JOB ="L' or 'R', N > 0.

4: D(x) — REAL (KIND=nag wp) array Input

Note: the dimension of the array D must be at least max(1,M) if JOB ='E' and at least
max (1, min(M,N)) if JOB ='L' or 'R".

On entry: the eigenvalues if JOB ='E', or singular values if JOB ='L' or 'R' of the matrix A.
Constraints:
the elements of the array D must be in either increasing or decreasing order;
if JOB ='L' or 'R' the elements of D must be non-negative.
5: SEP(x) — REAL (KIND=nag_wp) array Output

Note: the dimension of the array SEP must be at least max(1,M) if JOB ='E' and at least
max (1, min(M,N)) if JOB ='L' or 'R".

On exit: the reciprocal condition numbers of the vectors.

6: INFO — INTEGER Output

On exit: INFO = 0 unless the routine detects an error (see Section 6).

6  Error Indicators and Warnings

INFO < 0

If INFO = —i, argument ¢ had an illegal value. An explanatory message is output, and execution
of the program is terminated.

7  Accuracy

The reciprocal condition numbers are computed to machine precision relative to the size of the
eigenvalues, or singular values.

8 Parallelism and Performance
FOSFLF (DDISNA) is not threaded in any implementation.

9 Further Comments

FOSFLF (DDISNA) may also be used towards computing error bounds for the eigenvectors of the
generalized symmetric or Hermitian definite eigenproblem. See Golub and Van Loan (1996) for further
details on the error bounds.

10 Example

The use of FOSFLF (DDISNA) in computing error bounds for eigenvectors of the symmetric eigenvalue
problem is illustrated in Section 10 in FOSFAF (DSYEV); its use in computing error bounds for singular
vectors is illustrated in Section 10 in FOSKBF (DGESVD); and its use in computing error bounds for
eigenvectors of the generalized symmetric definite eigenvalue problem is illustrated in Section 10 in
FO8SAF (DSYGYV).

FOSFLF2 (last) Mark 26



	F08FLF (DDISNA)
	1 Purpose
	2 Specification
	3 Description
	4 References
	Golub and Van Loan (1996)

	5 Arguments
	JOB
	M
	N
	D
	SEP
	INFO

	6 Error Indicators and Warnings
	INFO<0

	7 Accuracy
	8 Parallelism and Performance
	9 Further Comments
	10 Example

	NAG Fortran Library Manual, Mark 26.1
	Copyright Statement
	Foreword
	Introduction
	How to Use the NAG Library and its Documentation
	Mark 26.1 NAG Fortran Library News
	Implementation-specific Details for Users
	Advice on Replacement Calls for Withdrawn/Superseded Routines
	Code Contributors
	Support from NAG
	Index

	Chapters of the Library
	A00 - Library Identification
	A00 Chapter Contents
	A00 Chapter Introduction

	A02 - Complex Arithmetic
	A02 Chapter Contents
	A02 Chapter Introduction

	C02 - Zeros of Polynomials
	C02 Chapter Contents
	C02 Chapter Introduction

	C05 - Roots of One or More Transcendental Equations
	C05 Chapter Contents
	C05 Chapter Introduction

	C06 - Summation of Series
	C06 Chapter Contents
	C06 Chapter Introduction

	C09 - Wavelet Transforms
	C09 Chapter Contents
	C09 Chapter Introduction

	D01 - Quadrature
	D01 Chapter Contents
	D01 Chapter Introduction

	D02 - Ordinary Differential Equations
	D02 Chapter Contents
	D02 Chapter Introduction
	D02M-N Sub-chapter Introduction

	D03 - Partial Differential Equations
	D03 Chapter Contents
	D03 Chapter Introduction

	D04 - Numerical Differentiation
	D04 Chapter Contents
	D04 Chapter Introduction

	D05 - Integral Equations
	D05 Chapter Contents
	D05 Chapter Introduction

	D06 - Mesh Generation
	D06 Chapter Contents
	D06 Chapter Introduction

	E01 - Interpolation
	E01 Chapter Contents
	E01 Chapter Introduction

	E02 - Curve and Surface Fitting
	E02 Chapter Contents
	E02 Chapter Introduction

	E04 - Minimizing or Maximizing a Function
	E04 Chapter Contents
	E04 Chapter Introduction

	E05 - Global Optimization of a Function
	E05 Chapter Contents
	E05 Chapter Introduction

	F - Linear Algebra
	F Chapter Contents
	F Chapter Introduction

	F01 - Matrix Operations, Including Inversion
	F01 Chapter Contents
	F01 Chapter Introduction

	F02 - Eigenvalues and Eigenvectors
	F02 Chapter Contents
	F02 Chapter Introduction

	F03 - Determinants
	F03 Chapter Contents
	F03 Chapter Introduction

	F04 - Simultaneous Linear Equations
	F04 Chapter Contents
	F04 Chapter Introduction

	F05 - Orthogonalization
	F05 Chapter Contents
	F05 Chapter Introduction

	F06 - Linear Algebra Support Routines
	F06 Chapter Contents
	F06 Chapter Introduction

	F07 - Linear Equations (LAPACK)
	F07 Chapter Contents
	F07 Chapter Introduction

	F08 - Least Squares and Eigenvalue Problems (LAPACK)
	F08 Chapter Contents
	F08 Chapter Introduction

	F11 - Large Scale Linear Systems
	F11 Chapter Contents
	F11 Chapter Introduction

	F12 - Large Scale Eigenproblems
	F12 Chapter Contents
	F12 Chapter Introduction

	F16 - Further Linear Algebra Support Routines
	F16 Chapter Contents
	F16 Chapter Introduction

	G01 - Simple Calculations on Statistical Data
	G01 Chapter Contents
	G01 Chapter Introduction

	G02 - Correlation and Regression Analysis
	G02 Chapter Contents
	G02 Chapter Introduction

	G03 - Multivariate Methods
	G03 Chapter Contents
	G03 Chapter Introduction

	G04 - Analysis of Variance
	G04 Chapter Contents
	G04 Chapter Introduction

	G05 - Random Number Generators
	G05 Chapter Contents
	G05 Chapter Introduction

	G07 - Univariate Estimation
	G07 Chapter Contents
	G07 Chapter Introduction

	G08 - Nonparametric Statistics
	G08 Chapter Contents
	G08 Chapter Introduction

	G10 - Smoothing in Statistics
	G10 Chapter Contents
	G10 Chapter Introduction

	G11 - Contingency Table Analysis
	G11 Chapter Contents
	G11 Chapter Introduction

	G12 - Survival Analysis
	G12 Chapter Contents
	G12 Chapter Introduction

	G13 - Time Series Analysis
	G13 Chapter Contents
	G13 Chapter Introduction

	G22 - Linear Model Specification
	G22 Chapter Contents
	G22 Chapter Introduction

	H - Operations Research
	H Chapter Contents
	H Chapter Introduction

	M01 - Sorting and Searching
	M01 Chapter Contents
	M01 Chapter Introduction

	S - Approximations of Special Functions
	S Chapter Contents
	S Chapter Introduction

	X01 - Mathematical Constants
	X01 Chapter Contents
	X01 Chapter Introduction

	X02 - Machine Constants
	X02 Chapter Contents
	X02 Chapter Introduction

	X03 - Inner Products
	X03 Chapter Contents
	X03 Chapter Introduction

	X04 - Input/Output Utilities
	X04 Chapter Contents
	X04 Chapter Introduction

	X05 - Date and Time Utilities
	X05 Chapter Contents
	X05 Chapter Introduction

	X06 - OpenMP Utilities
	X06 Chapter Contents
	X06 Chapter Introduction

	X07 - IEEE Arithmetic
	X07 Chapter Contents
	X07 Chapter Introduction




