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m01ca

1 Purpose

m01ca rearranges a vector of double numbers into ascending or descending order.

2 Syntax

[rv, ifail] = m01ca(rv, m1, order, ’m2’, m2)

3 Description

m01ca is based on Singleton’s implementation of the ‘median-of-three’ Quicksort algorithm (see Singleton
1969), but with two additional modifications. First, small subfiles are sorted by an insertion sort on a
separate final pass (see Sedgewick 1978). Second, if a subfile is partitioned into two very unbalanced
subfiles, the larger of them is flagged for special treatment: before it is partitioned, its end points are
swapped with two random points within it; this makes the worst case behaviour extremely unlikely.

4 References

Sedgewick R 1978 Implementing Quicksort programs Comm. ACM 21 847–857

Singleton R C 1969 An efficient algorithm for sorting with minimal storage: Algorithm 347 Comm. ACM
12 185–187

5 Parameters

5.1 Compulsory Input Parameters

1: rvðm2Þ – double array

Elements m1 to m2 of rv must contain double values to be sorted.

2: m1 – int32 scalar

The index of the first element of rv to be sorted.

Constraint: m1 > 0.

3: order – string

If order ¼ A , the values will be sorted into ascending (i.e., nondecreasing) order.

If order ¼ D , into descending order.

Constraint: order ¼ A or D .

5.2 Optional Input Parameters

1: m2 – int32 scalar

Default: The dimension of the array rv.

the index of the last element of rv to be sorted.

Constraint: m2 � m1.

5.3 Input Parameters Omitted from the MATLAB Interface

None.
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5.4 Output Parameters

1: rvðm2Þ – double array

These values are rearranged into sorted order.

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 ¼ 1

On entry, m2 < 1,
or m1 < 1,
or m1 > m2.

ifail ¼ 2

On entry, order is not A or D .

7 Accuracy

Not applicable.

8 Further Comments

The average time taken by m01ca is approximately proportional to n� log n, where n ¼ m2�m1þ 1.

The worst case time is proportional to n2 but this is extremely unlikely to occur.

9 Example

rv = [1.3;
5.9;
4.1;
2.3;
0.5;
5.8;
1.3;
6.5;
2.3;
0.5;
6.5;
9.9;
2.1;
1.1;
1.2;
8.6];

m1 = int32(1);
order = ’Ascending’;
[rvOut, ifail] = m01ca(rv, m1, order)

rvOut =
0.5000
0.5000
1.1000
1.2000
1.3000
1.3000
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2.1000
2.3000
2.3000
4.1000
5.8000
5.9000
6.5000
6.5000
8.6000
9.9000

ifail =
0

M01 – Sorting m01ca

[NP3663/21] m01ca.3 (last)


	m01ca
	1 Purpose
	2 Syntax
	3 Description
	4 References
	5 Parameters
	5.1 Compulsory Input Parameters
	rv
	m1
	order
	5.2 Optional Input Parameters
	m2
	5.3 Input Parameters Omitted from the MATLAB Interface
	5.4 Output Parameters
	rv
	ifail

	6 Error Indicators and Warnings
	ifail  = 1
	ifail  = 2

	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



