F06 — Linear Algebra Support Routines F06QSF

NAG Library Routine Document
F06QSF

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

FO6QSF performs a QR or R(Q factorization (as a sequence of plane rotations) of a real upper spiked
matrix.

2 Specification

SUBROUTINE FO6QSF(SIDE, N, K1, kK2, C, S, A, LDA)

INTEGER N, K1, K2, LDA
double precision C(K2-1), S(*), A(LDA,*)
CHARACTER=*1 SIDE

3 Description

FO6QSF transforms an n by n real upper spiked matrix H to upper triangular form R by applying a real
orthogonal matrix P from the left or the right. P is formed as a sequence of plane rotations in planes k; to
k.

If SIDE='L, H is assumed to have a row spike, with nonzero elements hy ,, for
k=ky,k +1,...,ky — 1. The rotations are applied from the left:

PH = R,
where P = P, _;--- P, 1P, and P, is a rotation in the (k, k,) plane.

If SIDE='R', H is assumed to have a column spike, with nonzero elements h,;, for
k=Fk,k +1,...,k — 1. The rotations are applied from the right:

HP' =R,
where P = Py, P, -+ Pj,_; and Py is a rotation in the (k;,k+ 1) plane.
The 2 by 2 plane rotation part of P, has the form

Cr Sk
—Sk Cr. ’

4 References

None.

5 Parameters

1: SIDE — CHARACTER*1 Input
On entry: specifies whether H is operated on from the left or the right.

SIDE ='L'
H is pre-multiplied from the left.

SIDE = 'R’
H is post-multiplied from the right.

Constraint: SIDE ='L' or 'R".
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6

None.

7

N — INTEGER Input
On entry: n, the order of the matrix H.

Constraint: N > 0.

K1 — INTEGER Input
K2 — INTEGER Input
On entry: the values k; and k.

If KI <1 or K2 <KI1 or K2 > N, an immediate return is effected.

C(K2 — 1) — double precision array Output
On exit: C(k) holds c¢;, the cosine of the rotation Py, for k= k;,... k, — 1.
S(x) — double precision array Input/Output

Note: the dimension of the array S must be at least K2 — K1.

On entry: the nonzero elements of the spike of H: S(k) must hold Ay, ;, if SIDE ="L', and Ay, if
SIDE = 'R, for k= ky, ky +1,... .k — 1.

On exit: S(k) holds sy, the sine of the rotation Py, for k= ky,..., k — 1.

A(LDA,%) — double precision array Input/Output
Note: the second dimension of the array A must be at least N.
On entry: the upper triangular part of the n by n upper spiked matrix H.

On exit: the upper triangular matrix R.

LDA — INTEGER Input

On entry: the first dimension of the array A as declared in the (sub)program from which FO6QSF is
called.

Constraint: LDA > max(1,N).

Error Indicators and Warnings

Accuracy

Not applicable.

8

None.

9

None.

Further Comments

Example

FO60SE2 (last) [NP3666/22]



	F06QSF
	1 Purpose
	2 Specification
	3 Description
	4 References
	5 Parameters
	SIDE
	N
	K1
	K2
	C
	S
	A
	LDA

	6 Error Indicators and Warnings
	7 Accuracy
	8 Further Comments
	9 Example

	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



