F1l — Large Scale Linear Systems fi1jb

NAG Toolbox for MATLAB
fl1jb

1 Purpose

fl1jb solves a system of linear equations involving the incomplete Cholesky preconditioning matrix
generated by fl1ja.

2 Syntax

4 ’

[x, ifail]l] = flljb(a, irow, dicol, ipiv, istr, check, y, ’'n’, n, 'la’,

la)

3 Description
fl1jb solves a system of linear equations
Mx=y

involving the preconditioning matrix M = PLDL'P", corresponding to an incomplete Cholesky
decomposition of a sparse symmetric matrix stored in symmetric co-ordinate storage (SCS) format (see
Section 2.1.2 in the F11 Chapter Introduction), as generated by f11ja.

In the above decomposition L is a lower triangular sparse matrix with unit diagonal, D is a diagonal matrix
and P is a permutation matrix. L and D are supplied to f11jb through the matrix

C=L+D'—1

which is a lower triangular n by n sparse matrix, stored in SCS format, as returned by fllja. The
permutation matrix P is returned from fllja via the array ipiv.

It is envisaged that a common use of f11jb will be to carry out the preconditioning step required in the
application of fl1ge to sparse symmetric linear systems. fl1jb is used for this purpose by the Black Box
function fl1jc.

fl11jb may also be used in combination with fllja to solve a sparse symmetric positive-definite system of
linear equations directly (see Section 8.4 of the document for fl11ja). This use of f11jb is demonstrated in
Section 9.

4 References

None.

S Parameters

5.1 Compulsory Input Parameters

1: a(la) — double array

The values returned in the array a by a previous call to fllda.
irow(la) — int32 array

icol(la) — int32 array

ipiv(n) — int32 array
istr(n + 1) — int32 array

The values returned in arrays irow, icol, ipiv and istr by a previous call to fl1ja.
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5.2

5.3

5.4
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check — string
Specifies whether or not the input data should be checked.
check ='C'
Checks are carried out on the values of n, irow, icol, ipiv and istr.
check ='N'
None of these checks are carried out.
See also Section 8.2.

Constraint: check ='C' or 'N'.

y(n) — double array
The right-hand side vector y.

Optional Input Parameters
n — int32 scalar

Default: The dimension of the arrays ipiv, y, X. (An error is raised if these dimensions are not
equal.)

n, the order of the matrix M. This must be the same value as was supplied in the preceding call to
fl1ja.

Constraint: n > 1.

la — int32 scalar

Default: The dimension of the arrays a, irow, icol. (An error is raised if these dimensions are not
equal.)

This must be the same value as was supplied in the preceding call to fl1ja.

Input Parameters Omitted from the MATLAB Interface

None.

Output Parameters
x(n) — double array

The solution vector x.

ifail — int32 scalar

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

Error Indicators and Warnings

Errors or warnings detected by the function:

ifail = 1

On entry, check #'C' or 'N'.

ifail = 2

On entry, n < 1.
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ifail =3

On entry, the SCS representation of the preconditioning matrix M is invalid. Further details are
given in the error message. Check that the call to fl11jb has been preceded by a valid call to fllja
and that the arrays a, irow, icol, ipiv and istr have not been corrupted between the two calls.

7  Accuracy
The computed solution x is the exact solution of a perturbed system of equations (M + M )x = y, where
6M| < c(n)eP|L||D||L"|P",

c(n) is a modest linear function of n, and € is the machine precision.

8 Further Comments
8.1 Timing

The time taken for a call to f11jb is proportional to the value of nnzc returned from f11ja.

8.2 Use of check

It is expected that a common use of flljb will be to carry out the preconditioning step required in the
application of fllge to sparse symmetric linear systems. In this situation f11jb is likely to be called many
times with the same matrix M. In the interests of both reliability and efficiency, you are recommended to
set check to 'C' for the first of such calls, and to 'N' for all subsequent calls.

9 Example
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icol = [in
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istr = [in

check = 'C’;
y = [4.1;

.571;
[x, ifail]l = f1ljb(a,

0.7000
0.1600
0.5200
0.7700
0.2800
0.2100
0.9300
0.2000
0.9000
ifail =

irow,

icol,

ipiv,

istr,

check, vy)

f11jb

[NP3663/21]

f11jb.7 (last)



	f11jb
	1 Purpose
	2 Syntax
	3 Description
	4 References
	5 Parameters
	5.1 Compulsory Input Parameters
	a
	irow
	icol
	ipiv
	istr
	check
	y
	5.2 Optional Input Parameters
	n
	la
	5.3 Input Parameters Omitted from the MATLAB Interface
	5.4 Output Parameters
	x
	ifail

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

	7 Accuracy
	8 Further Comments
	8.1 Timing
	8.2 Use of 

	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



