F04 — Simultaneous Linear Equations f041h

NAG Toolbox for MATLAB
f041h

1 Purpose

f041h calculates the approximate solution of a set of real linear equations with multiple right-hand sides,
AX =B or A"X = B, where A is an almost block-diagonal matrix which has been factorized by f01lh.

2 Syntax
[b, ifail] = f04lh(trans, blkstr, a, pivot, b, ’'n’, n, ’'nbloks’, nbloks,
"lena’, lena, 'ir’, ir)
3 Description
f041h solves a set of real linear equations AX = B or A*X = B, where 4 is almost block-diagonal. 4 must
first be factorized by f01lh. f04lh then computes X by forward and backward substitution over the blocks.
4  References
Diaz J C, Fairweather G and Keast P 1983 Fortran packages for solving certain almost block diagonal
linear systems by modified alternate row and column elimination ACM Trans. Math. Sofiware 9 358-375
S Parameters

5.1 Compulsory Input Parameters
1: trans — string

Specifies the equations to be solved.

trans = 'N'
Solve AX = B.
trans ='T'

Solve 4™ X = B.

Constraint: trans = 'N' or 'T".

2: blkstr(3,nbloks) — int32 array

Information which describes the block structure of A, as supplied to fO1lh.

3: a(lena) — double array

The elements in the factorization of A, as returned by f01lh.
4: pivot(n) — int32 array

Details of the interchanges in the factorization, as returned by fOllh.
5: b(ldb,ir) — double array

Idb, the first dimension of the array, must be at least n.

The n by r right-hand side matrix B.
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5.2 Optional Input Parameters

I: n — int32 scalar
Default: The dimension of the array pivot.
n, the order of the matrix A.

Constraint: n > 0.

2: nbloks — int32 scalar
Default: The dimension of the array blkstr.
the total number of blocks of the matrix A4, as supplied to fO1lh.

Constraint: 0 < nbloks < n.

3: lena — int32 scalar

Default: The dimension of the array a.

nbloks

Constraint: lena > Z blkstr(1, %) x blkstr(2, k).
k=1

4: ir — int32 scalar
Default: The dimension of the array b.
7, the number of right-hand sides.

Constraint: ir > 0.

5.3 Input Parameters Omitted from the MATLAB Interface
1db

5.4 Output Parameters
1: b(ldb,ir) — double array

The array contains the n by r solution matrix X.
2: 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 = 1
On entry, n < 1,
or nbloks < 1,
or ir <1,
or Idb < n,
or n < nbloks,
or lena is too small,
or illegal values detected in blkstr,
or trans # 'N' or 'T".
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7  Accuracy

The accuracy of the computed solution depends on the conditioning of the original matrix 4.

8 Further Comments

None.

9  Example

f041h

trans = 'N’;
n = int32(18);
blkstr = [int32(2), int32(4), int32(5), int32(3), int32(4);
int32(4), int32(7), int32(8), int32(6), int32(5);
int32(3), int32(4), int32(2), int32(3), int32(0)];
a= [-1;
-1;
-0.98;
0.25;
-0.79;
-0.87;
-0.15;
0.35;
0.78;
-0.82;
-0.83;
-0.21;
0.31;
0.12;
-0.98;
-0.93;
-0.85;
-0.01;
-0.58;
-0.84;
0.89;
0.75;
0.04;
0.37;
-0.6899999999999999;
0.32;
0.87;
-0.9399999999999999;
-0.98;
-1;
0.38;
-0.906;
-0.76;
-0.53;
_l;
_l;
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0.9;
-0.59;
-0.89;
-0.71;
-1.59;
0.78;
-0.99;
-0.68;
0.39;
1.1;
-0.93;
0.21;
-0.09;
=0.99¢
-1.63;
-0.76;
-0.73;
-0.58;
=012 ¢
-1.01;
0.48;
-0.48;
-0.21;
-0.75;
=027 ¢
0.08;
-0.67;
-0.24;
0.61;
0.5600000000000001;
-0.41;
0.54;
-0.99;
0.4;
-0.41;
0.16;
-0.93;
0.16;
-0.16;
0.7;
-0.46;
0.98;
0.43;
0.71;
-0.47;
=0.255
0.89;
-0.97;
-0.98;
-0.92;
—0.9399999999999999;
-0.6;
-0.73;
-0.52;
-0.54;
-0.3;
0.07000000000000001;
-0.406;
=15
0.18;
0.04;
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la, p
[bOut

bout

ifai

1
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1

=1, 71lg
-4.59;
-4.19;
-0.93;
-3.31;
0.52;
-0.12;
-0.05;
-0.98;
-2.07;
-2.73;
-1.95];
ivot, tol,
, ifail] =

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

index, ifail]
fO041lh(trans,

= f01lh(n, blkstr,

blkstr,

a, pivot, b)

a,

tol);

f041h

[NP3663/21]

04115 (last)



	f04lh
	1 Purpose
	2 Syntax
	3 Description
	4 References
	5 Parameters
	5.1 Compulsory Input Parameters
	trans
	blkstr
	a
	pivot
	b
	5.2 Optional Input Parameters
	n
	nbloks
	lena
	ir
	5.3 Input Parameters Omitted from the MATLAB Interface
	5.4 Output Parameters
	b
	ifail

	6 Error Indicators and Warnings
	ifail  = 1

	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



