F12 — Large Scale Eigenproblems fl2ae

NAG Toolbox for MATLAB
f12ae

1 Purpose

fl2ae can be used to return additional monitoring information during computation. It is in a suite of
functions consisting of f12aa, f12ab, fl12ac, f12ad and fl2ae.

2 Syntax

[niter, nconv, ritzr, ritzi, rzest] = fl2ae(icomm, comm)

3 Description

The suite of functions is designed to calculate some of the eigenvalues, A, (and optionally the
corresponding eigenvectors, x) of a standard eigenvalue problem 4x = \x, or of a generalized eigenvalue
problem Ax = ABx of order n, where n is large and the coefficient matrices 4 and B are sparse, real and
nonsymmetric. The suite can also be used to find selected eigenvalues/eigenvectors of smaller scale dense,
real and nonsymmetric problems.

On an intermediate exit from f12ab with irevem = 4, fl12ae may be called to return monitoring information
on the progress of the Arnoldi iterative process. The information returned by fl2ae is:

— the number of the current Arnoldi iteration;

— the number of converged eigenvalues at this point;

— the real and imaginary parts of the converged eigenvalues;
— the error bounds on the converged eigenvalues.

fl2ae does not have an equivalent function from the ARPACK package which prints various levels of
detail of monitoring information through an output channel controlled via a parameter value (see
Lehoucq et al. 1998 for details of ARPACK routines). fl2ae should not be called at any time other than
immediately following an irevem = 4 return from fl2ab.

4 References

Lehoucq R B 2001 Implicitly Restarted Arnoldi Methods and Subspace Iteration SIAM Journal on Matrix
Analysis and Applications 23 551-562

Lehoucq R B and Scott ] A 1996 An evaluation of software for computing eigenvalues of sparse
nonsymmetric matrices Preprint MCS-P547-1195 Argonne National Laboratory

Lehoucq R B and Sorensen D C 1996 Deflation Techniques for an Implicitly Restarted Amoldi Iteration
SIAM Journal on Matrix Analysis and Applications 17 789-821

Lehoucq R B, Sorensen D C and Yang C 1998 ARPACK Users’ Guide: Solution of Large-Scale
Eigenvalue Problems with Implicitly Restarted Arnoldi Methods SIAM, Philidelphia

S  Parameters
5.1 Compulsory Input Parameters
1: icomm(x) — int32 array

Note: the dimension of the array icomm must be at least max(1, licomm), where licomm is passed
to the setup function fl2aa (see fl12aa).

The array icomm output by the preceding call to f12ab.
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2: comm(x) — double array

Note: the dimension of the array comm must be at least
max(1,3 x n+ 3 X nev X nev + 6 X nev + 60) (see f12aa).

The array comm output by the preceding call to fl12ab.

5.2 Optional Input Parameters

None.

5.3 Input Parameters Omitted from the MATLAB Interface

None.

5.4 Output Parameters
1: niter — int32 scalar

The number of the current Arnoldi iteration.

2: nconv — int32 scalar

The number of converged eigenvalues so far.

3: ritzr(x) — double array
Note: the dimension of the array ritzr must be at least nev (see f12aa).
The first nconv locations of the array ritzr contain the real parts of the converged approximate
eigenvalues.
4: ritzi(«) — double array
Note: the dimension of the array ritzi must be at least ncv (see f12aa).
The first nconv locations of the array ritzi contain the imaginary parts of the converged approximate
eigenvalues.
5: rzest(x) — double array
Note: the dimension of the array rzest must be at least ncv (see f12aa).

The first nconv locations of the array rzest contain the Ritz estimates (error bounds) on the
converged approximate eigenvalues.

6  Error Indicators and Warnings

None.

7  Accuracy

A Ritz value, ), is deemed to have converged if its Ritz estimate < Tolerance x |A\|. The default
Tolerance used is the machine precision given by x02aj.

8 Further Comments

None.
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9 Example
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.11241161e+03
.19327824e+03
.77945489e+03
.73125738e+03
.00078500e+03

Norm of estimates
Norm of estimates
Norm of estimates
Norm of estimates =
Norm of estimates =

Iteration 8 No. converged =
Iteration 9 No. converged
Iteration 10 No. converged
Iteration 11 No. converged
Iteration 12 No. converged =
nconv =

[l
WP OO
Il
(S BN NNC, RN I, |

dr =
1.0e+04 =*
2.0383
2.0339
2.0265
2.0163

[eNoNoNe]

array elided
array elided
array elided
array elided

0

f12ae.4 (last) [NP3663/21]



	f12ae
	1 Purpose
	2 Syntax
	3 Description
	4 References
	5 Parameters
	5.1 Compulsory Input Parameters
	icomm
	comm
	5.2 Optional Input Parameters
	5.3 Input Parameters Omitted from the MATLAB Interface
	5.4 Output Parameters
	niter
	nconv
	ritzr
	ritzi
	rzest

	6 Error Indicators and Warnings
	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



