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NAG Library Function Document

nag_double_sort (m0lcac)

1 Purpose

nag_double sort (mOlcac) rearranges a vector of real numbers into ascending or descending order.

2 Specification

#include <nag.h>
#include <nagmOl.h>

void nag_double_sort (double vec[], size_t n, Nag_SortOrder order,
NagError *fail)

3 Description

nag_double sort (mOlcac) 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
Maclaren N M (1985) Comput. J. 28 448
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

S  Arguments
I: vec[n] — double Input/Output

On entry: elements of vec must contain real values to be sorted.

On exit: these values are rearranged into sorted order.

2: n — size t Input
On entry: the length of vec.

Constraint: m > 1.

3: order — Nag_ SortOrder Input
On entry: specifies whether the array will be sorted into ascending or descending order.

Constraint: order = Nag_Ascending or Nag_Descending.

4: fail — NagError * Input/Output

The NAG error argument (see Section 3.6 in the Essential Introduction).
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6  Error Indicators and Warnings

NE_BAD_PARAM

On entry, order had an illegal value.

NE_INT_ARG_GT

On entry, n = (value).
Constraint: n < (value). This argument is limited by an implementation-dependent size which is
printed in the error message.

NE_INT_ARG_LT

On entry, n = (value).
Constraint: n > 1.

7  Accuracy

Not applicable.

8 Parallelism and Performance

Not applicable.

9 Further Comments

The average time taken by the function is approximately proportional to nlog (n). The worst case time is
proportional to n? but this is extremely unlikely to occur.

10 Example

The example program reads a list of real numbers and sorts them into ascending order.

10.1 Program Text

/* nag_double_sort (mOlcac) Example Program.

*

* Copyright 1990 Numerical Algorithms Group.
*

* Mark 1, 1990.

* Mark 8 revised, 2004.

*/

#include <nag.h>
#include <stdio.h>
#include <nag_stdlib.h>
#include <nag_stddef.h>
#include <nagmO1l.h>

int main(void)

{
Integer exit_status = 0, i, n;
NagError fail;
double *vec = 0;

INIT_FAIL(fail);

/* Skip heading in data file */

scanf ("s*[*\nl");

printf("nag_double_sort (mOlcac) Example Program Results\n");
scanf ("%14d", &n);

if (n >= 1)
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{
if (! (vec = NAG_ALLOC(n, double)))
{
printf("Allocation failure\n");
exit_status = -1;
goto END;

}

else
{
printf("Invalid n.\n");
exit_status = 1;
return exit_status;
}
for (i = 0; 1 < n; ++1)
scanf ("$1f", &vecl[il]);
/* nag_double_sort (mOlcac).
* Quicksort of set of values of data type double
*/
nag_double_sort(vec, (size_t) n, Nag_Ascending, &fail);
if (fail.code != NE_NOERROR)
{
printf ("Error from nag_double_sort (mOlcac).\n%s\n",
fail.message) ;
exit_status = 1;
goto END;
}
printf ("Sorted numbers\n\n") ;
for (i = 0; 1 < n; ++1)

printf("$10.6g%c", vecl[i], (i%7 == || 1 ==n-1)2'\n":"’

END:
NAG_FREE (vec) ;
return exit_status;

10.2 Program Data

nag_double_sort (mOlcac) Example Program Data
16
1.3 5.9 4.1 2.3 0.5 5.8 1.3 6.5
2.3 0.56.59.92.11.1 1.2 8.6
10.3 Program Results

nag_double_sort (mOlcac) Example Program Results
Sorted numbers

0.5 0.5 1.1 1.2 1.3
2.3 2.3 4.1 5.8 5.9
8.6 9.9

o

U w

mQlcac

o N
[Sal )

Mark 24

m0Icac.3 (last)



	m01cac
	1 Purpose
	2 Specification
	3 Description
	4 References
	Maclaren (1985)
	Sedgewick (1978)
	Singleton (1969)

	5 Arguments
	vec
	n
	order
	fail

	6 Error Indicators and Warnings
	NE_BAD_PARAM
	NE_INT_ARG_GT
	NE_INT_ARG_LT

	7 Accuracy
	8 Parallelism and Performance
	9 Further Comments
	10 Example
	10.1 Program Text
	10.2 Program Data
	10.3 Program Results


	NAG Library Manual, Mark 24
	Introduction
	Essential Introduction
	NAG C Library News, Mark 24
	Multithreaded Functions
	Withdrawn Routines
	Advice on Replacement Calls for Withdrawn/Superseded Routines
	Online Help

	Indexes
	Keywords and GAMS Search

	Implementation-specific Information
	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 - Fourier Transforms
	Chapter Introduction

	c09 - Wavelet Transforms
	Chapter Introduction

	d01 - Quadrature
	Chapter Introduction

	d02 - Ordinary Differential Equations
	Chapter 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

	e05 - Global Optimization of 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

	f06 - Linear Algebra Support Functions
	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

	f16 - NAG Interface to BLAS
	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

	x04 - Input/Output Utilities
	Chapter Introduction

	x07 - IEEE Arithmetic
	Chapter Introduction



