F06 — Linear Algebra Support Routines FO06SBF

NAG Library Routine Document
F06SBF (ZGBMY)

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

FO6SBF (ZGBMYV) computes the matrix-vector product for a complex general band matrix, its
transpose or its conjugate transpose.

2 Specification

SUBROUTINE FO6SBF (TRANS, M, N, KL, KU, ALPHA, A, LDA, X, INCX, BETA, Y, &
INCY)

INTEGER M, N, KL, KU, LDA, INCX, INCY

COMPLEX (KIND=nag_wp) ALPHA, A(LDA,*), X(*), BETA, Y(*)

CHARACTER (1) TRANS

The routine may be called by its BLAS name zgbmv.

3 Description
FO06SBF (ZGBMYV) performs one of the matrix-vector operations
y—adz+ By, y—aAlz+p8y or y— aAlz+ gy,

where A is an m by n complex band matrix with k; subdiagonals and k, superdiagonals, = and y are
complex vectors, and « and (3 are complex scalars.

If m =0 or n =0, no operation is performed.

4 References

None.

S  Arguments

1: TRANS — CHARACTER(1) Input
On entry: specifies the operation to be performed.
TRANS ='N'
y — aAzx + Py.
TRANS ='T'
y — aATz + By.
TRANS ='C'

y — oAz + By
Constraint: TRANS ='N', 'T' or 'C".

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

Constraint: M > 0.
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3: N — INTEGER Input
On entry: n, the number of columns of the matrix A.

Constraint: N > 0.

4 KL — INTEGER Input
On entry: k;, the number of subdiagonals within the band of A.
Constraint: KL > 0.

5: KU - INTEGER Input
On entry: k,, the number of superdiagonals within the band of A.
Constraint: KU > 0.

6: ALPHA — COMPLEX (KIND=nag wp) Input

On entry: the scalar a.

7: A(LDA, x) — COMPLEX (KIND=nag_wp) array Input
Note: the second dimension of the array A must be at least N.
On entry: the m by n band matrix A.
The matrix is stored in rows 1 to k; 4 k, + 1, more precisely, the element A;; must be stored in

A(k,+1+4+1i—j,7) for max(1,j— k,) < i <min(m,j+ k).

8: LDA — INTEGER Input

On entry: the first dimension of the array A as declared in the (sub)program from which FO6SBF
(ZGBMV) is called.

Constraint: LDA > KL + KU + 1.

9: X(*) — COMPLEX (KIND=nag_wp) array Input

Note: the dimension of the array X must be at least max(l,1+ (N—1) x [INCX]|) if
TRANS ='N'" and at least max(1,1 + (M — 1) x |[INCX]) if TRANS ='T" or 'C..

On entry: the vector .
If TRANS ='N/,
if INCX > 0, x; must be stored in X(1 + (i — 1) x INCX), for i =1,2,...,N;
if INCX < 0, z; must be stored in X(1 — (N — i) x INCX), for i=1,2,...,N.
If TRANS ='T' or 'C|,
if INCX > 0, x; must be stored in X(1 + (i — 1) x INCX), for i =1,2,...,M;
if INCX < 0, x; must be stored in X(1 — (M — 7) x INCX), for i =1,2,...,M.

10: INCX — INTEGER Input
On entry: the increment in the subscripts of X between successive elements of x.

Constraint: INCX # 0.

11:  BETA — COMPLEX (KIND=nag_wp) Input
On entry: the scalar (3.
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12:

13:

6

None.

7

Linear Algebra Support Routines FO06SBF

Y(¥) — COMPLEX (KIND=nag wp) array Input/Output

Note: the dimension of the array Y must be at least max(l,1+ (M —1) x [INCY|) if
TRANS ='N' and at least max(1,1 4+ (N — 1) x [INCY]) if TRANS ='T" or 'C".

On entry: the vector y, if BETA = 0.0, Y need not be set.
If TRANS ='N',
if INCY > 0, y; must be stored in Y(1 4 (i — 1) x INCY), for i =1,2,...,M;
if INCY < 0, y; must be stored in Y(1 — (M — ) x INCY), for i =1,2,...,M.
If TRANS ='T" or 'C',
if INCY > 0, y; must be stored in Y(1 + (i — 1) x INCY), for i=1,2,...,N;
if INCY < 0, y; must be stored in Y(1 — (N — ¢) x INCY), for i =1,2,...,N.

On exit: the updated vector y stored in the array elements used to supply the original vector .

INCY - INTEGER Input
On entry: the increment in the subscripts of Y between successive elements of y.

Constraint: INCY # 0.

Error Indicators and Warnings

Accuracy

Not applicable.

8

Parallelism and Performance

FO06SBF (ZGBMYV) is not threaded in any implementation.

9

None.

10

None.

Further Comments

Example

Mark 26 FO06SBF.3 (last)



	F06SBF (ZGBMV)
	1 Purpose
	2 Specification
	3 Description
	4 References
	5 Arguments
	TRANS
	M
	N
	KL
	KU
	ALPHA
	A
	LDA
	X
	INCX
	BETA
	Y
	INCY

	6 Error Indicators and Warnings
	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




