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f12af

1 Purpose

f12af is a setup function for f12ag which may be used for finding some eigenvalues (and optionally the
corresponding eigenvectors) of a standard or generalized eigenvalue problem defined by real, banded,
nonsymmetric matrices. The banded matrix must be stored using the LAPACK column ordered storage
format for real banded nonsymmetric matrices (see Section 3.2.2 in the F07 Chapter Introduction).

2 Syntax

[icomm, comm, ifail] = f12af(n, nev, ncv)

3 Description

The pair of functions f12af and f12ag together with the option setting function f12ad are designed to
calculate some of the eigenvalues, �, (and optionally the corresponding eigenvectors, x) of a standard
eigenvalue problem Ax ¼ �x, or of a generalized eigenvalue problem Ax ¼ �Bx of order n, where n is large
and the coefficient matrices A and B are banded real and nonsymmetric.

f12af is a setup function which must be called before the option setting function f12ad and the solver
function f12ag. Internally, f12ag makes calls to f12ab and f12ac; the function documents for f12ab and
f12ac should be consulted for details of the algorithm used.

This setup function initializes the communication arrays, sets (to their default values) all options that can
be set by you via the option setting function f12ad, and checks that the lengths of the communication
arrays as passed by you are of sufficient length. For details of the options available and how to set them,
see Section 10.2 of the document for f12ad.
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5 Parameters

5.1 Compulsory Input Parameters

1: n – int32 scalar

The order of the matrix A (and the order of the matrix B for the generalized problem) that defines
the eigenvalue problem.

Constraint: n > 0.

2: nev – int32 scalar

The number of eigenvalues to be computed.

Constraint: 0 < nev < n� 1.
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3: ncv – int32 scalar

The number of Lanczos basis vectors to use during the computation.

At present there is no a priori analysis to guide the selection of ncv relative to nev. However, it is
recommended that ncv � 2� nevþ 1. If many problems of the same type are to be solved, you
should experiment with varying ncv while keeping nev fixed for a given test problem. This will
usually decrease the required number of matrix-vector operations but it also increases the work and
storage required to maintain the orthogonal basis vectors. The optimal ‘cross-over’ with respect to
CPU time is problem dependent and must be determined empirically.

Constraint: nevþ 1 < ncv � n.

5.2 Optional Input Parameters

None.

5.3 Input Parameters Omitted from the MATLAB Interface

licomm, lcomm

5.4 Output Parameters

1: icommð�Þ – int32 array

Note: the dimension of the array icomm must be at least max 1; licommð Þ.
Contains data to be communicated to f12ag.

2: commð�Þ – double array

Note: the dimension of the array comm must be at least max 1; lcommð Þ.
Contains data to be communicated to f12ag.

3: ifail – int32 scalar

0 unless the function detects an error (see Section 6).

6 Error Indicators and Warnings

Errors or warnings detected by the function:

ifail ¼ 1

On entry, n � 0.

ifail ¼ 2

On entry, nev � 0.

ifail ¼ 3

On entry, ncv < nevþ 2 or ncv > n.

ifail ¼ 4

On entry, licomm < 140 and licomm 6¼ �1.

ifail ¼ 5

On entry, lcomm < 3� nþ 3� ncv� ncvþ 6� ncvþ 60 and lcomm 6¼ �1.
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7 Accuracy

Not applicable.

8 Further Comments

None.

9 Example

nx = 10;
n = int32(nx*nx);
nev = int32(4);
ncv = int32(10);
kl = int32(10);
ku = int32(10);

% Construct ab and mb
ab = zeros(2*kl+ku+1,n);
mb = zeros(2*kl+ku+1,n);

% Main diagonal of A.
idiag = kl + ku + 1;
for j=1:n

ab(idiag,j) = 4;
mb(idiag,j) = 4;

end

% First subdiagonal and superdiagonal of A.
isup = kl + ku;
isub = kl + ku + 2;
rho = 100;
h = 1/11;
for i=1:nx

lo = (i-1)*nx;
for j=lo+1:lo+nx-1

ab(isub,j+1) = -1 + 0.5*h*rho;
ab(isup,j) = -1 - 0.5*h*rho;

end
end
for j = 1:n - 1

mb(isub,j+1) = 1;
mb(isup,j) = 1;

end

% kl-th subdiagonal and ku-th super-diagonal.
isup = kl + 1;
isub = 2*kl + ku + 1;
for i = 1:nx - 1

lo = (i-1)*nx;
for j = lo + 1:lo + nx

ab(isup,nx+j) = -1;
ab(isub,j) = -1;

end
end

sigmar = 0;
sigmai = 0;
resid = zeros(100,1);

[icomm, comm, ifail] = f12af(n, nev, ncv);
[icomm, comm, ifail] = f12ad(’REGULAR INVERSE’, icomm, comm);
[icomm, comm, ifail] = f12ad(’GENERALIZED’, icomm, comm);
[nconv, dr, di, z, residOut, v, comm, icomm, ifail] = ...

f12ag(kl, ku, ab, mb, sigmar, sigmai, resid, comm, icomm)

F12 – Large Scale Eigenproblems f12af

[NP3663/21] f12af.3



nconv =
4

dr =
3.5094
3.5094
3.3702
3.3702

di =
1.1197

-1.1197
1.1145

-1.1145
z =

array elided
residOut =

array elided
v =

array elided
comm =

array elided
icomm =

array elided
ifail =

0

f12af NAG Toolbox Manual

f12af.4 (last) [NP3663/21]


	f12af
	1 Purpose
	2 Syntax
	3 Description
	4 References
	5 Parameters
	5.1 Compulsory Input Parameters
	n
	nev
	ncv
	5.2 Optional Input Parameters
	5.3 Input Parameters Omitted from the MATLAB Interface
	5.4 Output Parameters
	icomm
	comm
	ifail

	6 Error Indicators and Warnings
	ifail  = 1
	ifail  = 2
	ifail  = 3
	ifail  = 4
	ifail  = 5

	7 Accuracy
	8 Further Comments
	9 Example

	NAG Toolbox for MATLAB Manual, Mark 21 Release 1
	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

	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

	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



