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1-International organization for Standardization

2-International Electro technical Commission

3-International Organization for Legal Metrology (Organization International de Metrologie Legale)
4-Contact point

5-Codex Alimentarius Commission
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1-Regulation
2-Lot
3-Treatment
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1-Multistage sample

2-Multiple sampling

3- Pseudo-independent random sampling
4 -Random Sample
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88095 48475 07399| 02165| 98038 97247 48441| 93066 20276| 72169| 49706| 56553
48854 | 75803 34089 45335| 13056| 44509 77886| 65036 42619| 95564 | 66315 49084
97951| 73015| 36585| 89007 12069| 96858| 17241 37189| 44193 28270| 81624 | 75256
15| 48953| 47945| 81153[ 10121 69935]| 60894| 23151 00113[ 40597| 71164 61331]| 10930

83334 | 44992| 30210| 99370 60425| 87391| 63244 54828| 12155 64082 43773| 66172
31105| 74546 74875| 51747 41021| 22338| 49403 20173| 75454 62122 37227| 35790
94245( 19396 03648| 28548| 42987 78668 09292| 23073 21116| 07199 21398| 18770
19221| 70541 58195| 21383| 57877 27812 06504| 18289 18606| 17680| 09218 58984
20| 33503| 45776( 88514| 10094| 28589| 47548 64714| 96174| 10026| 87111| 29333 77885

03602 99374| 41918| 43875| 11258 83646| 46042| 26986| 11003| 94756 89972| 00805
43277 65791 12217 23767| 09833| 66504 82359| 95754 40249| 71472| 61588 04428
31966 | 42142 71410| 28139 60147| 68496| 89021| 01615| 36565| 85598 18048| 32584
19193 | 31952 87947 89521| 65225 97987 14794| 90695 69314| 10359| 27881 38183
25| 98935| 48606| 27475| 73462 66692| 11151 21709| 32836| 92997| 33682| 12722 38906

21880| 10506( 78478 85067| 30375| 82944| 06660 40750| 84252 20463 37184| 27248
81695| 06183| 08147| 01241 16278| 54886| 36468 21315| 49106 10291| 16837 | 40481
68883 60266| 66180| 05680| 38799 40481| 73524| 73255| 79950| 42007 56334 54332
50547 | 60741| 56065| 71467 07193| 38784| 08169 07389| 64049 21355| 86589| 06583
30| 91709 73154| 86898| 20234| 05773 47157 72305| 20819| 57301| 89018 74851| 50560

57195| 97283| 25156| 59277 33608| 73937| 19341| 17262 63955| 41678 36229| 54204
03657 | 71909 82018 83110| 21722| 03455| 30654 57890| 18530 60458 | 57145| 08764
93373 | 88795| 11353| 44726 66989| 24389| 93445( 53752| 98703 55276| 18391| 53513
35158 | 50868| 45055| 12180 29993| 69555| 69613| 69358| 96861| 01667 47738| 11964
35| 38056| 14298 10431| 53147 76843| 32128| 46844| 23407 | 62423| 01712| 46033 [ 64425

49152| 05010 84942 25483| 52825| 17485 67614| 12493 88626| 39589| 56044 21968
80000 | 90734| 70131| 19986 34949| 76990| 48325( 39323| 66921 89134| 21853| 18973
53597 | 22379 94302| 15425 62185| 27894| 37281 38876| 97902 34008| 45051| 05607
09151 34061| 64751| 96631| 50373 61603| 84917| 56084 | 57647| 80898 55489 24602
40| 99734| 68144| 63963 73011| 22832 98145| 31523 60195| 34172| 40637| 60940| 51237

84547 | 89655| 53120| 95599 04602| 07968| 85748 74914| 76227 07158 24432| 22963
18815| 26665 25301| 67754 88457 19913 96787| 71084 | 14867 | 03077| 89575 66834
14169| 38336 41192 56208| 29069( 87045( 32135| 25975 71643| 74200| 52556 30213
90528 | 60501| 73201| 72999 30355| 86428| 39401 72077| 48056 17853| 24894| 19838
45| 99055| 42696| 14376( 24907| 06082| 61789| 03963 64664| 09132 87218| 64755| 46107

62530| 10183| 38149 70004| 74983| 02092| 40704 01062| 17000 61170 99026| 24025
74196 77214| 89483| 43933| 80953 81268| 46485| 23647 | 98173 | 55947 96727| 86378
27293 56047| 73998| 19996| 94427 09157| 62999| 88803| 81272| 22315 92708| 07343
94220 | 93209| 32369| 82003 82433| 85790| 47632 36285| 68771 06006| 37556| 51601
50| 68430 23169| 58879 97812| 39399 71469| 40835| 04924| 30336| 59222 06350| 45656

61949 23031| 50698| 85772| 85990 36942| 11098| 06636| 57547 | 73247 46229 52551
57248 90383 23502| 22642| 80722 38164 12160| 51707 22075| 20624 | 91644| 08780
10777| 53979 65288 39116| 80635| 49653 36903| 33854 | 79873| 67823 | 23256 31643
06717 92287 42775| 79274| 90874 44006| 27312 15909| 25276| 59863 75607 | 22277
55| 09519| 67689 13829| 30992| 44921| 67375 94754| 95322| 25501| 78486| 99059 62524

57335| 48704 | 79426| 49770 32989| 22640| 88230( 66598| 27685 29719 99930| 26181
14911| 08271 21662| 40886| 53783| 76430( 41233| 44057 | 28385| 21751| 51476 64387
04837 08929| 81607| 33210| 61894 17240| 37617| 56753| 61251| 49433 65644 | 63758
14430| 20139 15027 52208| 16440( 59911 57566| 22227 60109| 95260| 21388 96686
60| 68896| 64599( 91227| 55882| 60220| 70202( 73354| 34776| 55530| 20599| 45720 75145
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#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>

/* Function prototypes */
int SeedGen (void) ;
double U(void) ;

/* Global variables */

long 1ij, Seed, Seed2, S2k;

char str[20];

const long ml=2147483563, m2=2147483399, mml=2147483562,
al=40014, a2=40692, gl=53668, g2=52774, rl1l=12211, r2=3791;

const double ufac=4.6566130573917691e-10;

/* Demonstration program */

int main(void)

{
long i, nn, n, Seedl, *A, *ptr;
char yn[4];
time_t tnow;

system("CLS") ;

printf ("Demonstration program for ISO 24153-1: Random sampling procedures -\n");
printf("Part 1: Quality control and designed experiment applications (Clause 7)\n");
printf ("\nRandom number and seed algorithms used in a single sampling application\n");

printf ("Lot size: ");

scanf ("%d", &nn);

printf("Sample size: ");

scanf ("%d", &n);

printf ("\nManual seed (Y/N): ");
scanf ("%s", yn);

if (yn[0] == 'Y' || yn[0] == 'y') { /* manual seed option */
printf("\nEnter an integer between 1 and 2147483398 inclusive: ");
scanf ("%d", &Seed);
Seedl = Seed; /* 7.1.3 save copy of seed */
S2k = 0;

tnow = time (NULL) ;
strftime(str, 20, "$Y-%m-%d $H:%¥M:%S", localtime (&tnow)) ;
}
else {
Seed = SeedGen() ; /* call automatic seed function of 7.2 */
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Seedl = Seed;

}
Seed2 = Seed;

ij = -1;

A = (long *) calloc(n, sizeof(long));
if (A == NULL) {

printf ("Array allocation failed\n");

printf ("\nLot size: %d\n", nn);
printf ("Sample size: %d\n", n);
printf("Date and time: %s\n", str);
printf ("Elapsed seconds: %d\n", S2k);
printf ("Seed: %2d\n", Seedl);

printf("Selected sample:\n");
for (i = 0; 1 < n;
printf("\n");
system ("PAUSE") ;
return 0;

/* Create holding array for sample values */

exit(1l);
}
/* Select a random sample (with replacement) */
ptr = A;
for (1 = 0; 1 < n; 1i++)
*(ptr++) = 1 + (long)floor(U() * nn);

/* 7.4 Program output with audit details */

i++) printf("%8d", A[il);

/* 7.2.5 save copy of seed */

/* RNG function seed parameters */
/* RNG function initialization parameter */

/* 7.3.9 scaled output over (1;nn) */
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int SeedGen (void)

{

long i, 3, ki
struct tm t, *ptr;
time_t tnow, tref;

t.tm year = 2000 - 1900;
t.tm_mon = 0; t.tm mday = 1;
t.tm_min = 0; t.tm_sec = 0;

tref = mktime(&t);

tnow = time (NULL) ;

ptr = localtime(&tnow) ;

strftime(str, 20, "%Y-%m-%d $H:%¥M:%S",

S2k = (long)difftime(tnow, tref);
/* quasi-random seed generator */
Seed = S2k;
j = S2k - (S2k / 100) * 100 + 1;
for (i = 1; i <= J; 1i++) {
k = Seed / 42;
Seed = a2 * (Seed - k * g2)
if (Seed < 0) Seed += m2;

-k * r2;

/* B.1.3 Automatic random seed generator function */
/* 7.2.2 a) computer system date and time capture */

/* Reference time: 2000-01-01 00:00:00 */

t.tm_hour =
t.tm_isdst =

ptr);

/* 7.2.2 b) number of complete days since 2000-01-01 00:00:00 */
/* 7.2.2 c) number of seconds since 2000-01-01 00:00:00 */

/* 7.2.2 d) initial seed */
/* T7.2.2 e) warm-up value */
/* 7.2.4 */
/* 7.2.3 b) RNG #2 */
/* 7.2.3 c) RNG #2 */
/* 7.2.3 d) RNG #2 */
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}
return Seed; /* 7.2.5 output seed */
/* function additionally modifies global variables str[] and S2k */

}
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double U(void)

{

/* B.1l.4 Random number generation function */
int j, k, 1i1;
static long k1, Shuffle[32];

if (ij < 0) { /*
for (3 =39; j >= 0; j--) { /*
k = Seed / ql; /*
Seed = al * (Seed - k * gl) - k * rl; /*
if (Seed < 0) Seed += ml; /*
if (j <= 31) shufflel[j] = Seed; /*
} /*
ij = 0; /*
k1 = Shuffle[0]; /*

}

/* 7.3.6 combined random number generator (CRNG)
k = Seed / agl; /*
Seed = al * (Seed - k * gl) - k * rl; /*
if (Seed < 0) Seed += ml; /*
k = Seed2 / g2; /*
Seed2 = a2 * (Seed2 - k * g2) - k * r2; /*
if (Seed2 < 0) Seed2 += m2; /*
il = floor(32.0 * k1 / ml); /*
k1l = Shuffle[il] - Seed2; /*
Shuffle[il] = Seed; /*
if (k1 < 1) k1 += mml; /*
return (kl*ufac); /*

B N N
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7.3.4
final

a) initialize shuffling array
fill shuffling array

b) RNG #1

c) RNG #1

d) RNG #1

Seed value; input to 7.3.6 a)

disable further initialization

input

*/
3
3
3
3

.3.
3
3
3
3
3
3
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to 7.3.6 c)

a) RNG #1; input from 7.3.4

b) RNG #2; input from 7.2.5

c) array index calculation
d) unscaled temporary output
e) update shuffling array
f) unscaled integer output
scaled real output over (0;1)

*/

*/
*/
*/
*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/

*/
*/
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#include <stdio.h>
#include <stdlib.h>
#include <math.h>

/* Function prototypes */
void RandPermNM(long m, long n, long Al[]);
void RandPermN (long n, long A[]);

void RandDerang(long n, long A[], long B[]);
void RSWOR (long n, long m, long Al]);
void SRSWORIULS (long n, long m, long B[], long A[]l);

void OSRSWORA (long n, long m, long A[]);

void OSRSWORB(long n, long m, long 1, long A[]);
void RLS(long n, long A[l[]);

long RandIntMN(long m, long n);

long RandIntlN(long n);

long C(long m, long n);

double U(void) ;

/* Global variables */
long Seed;
const long ka = 16807, kg = 127773, kr = 2836, km = 2147483647;

/* Demonstration program */
int main(void)
{
long i, j, m, n;
system("CLS") ;
printf("Clause 8 demonstration program\n\n") ;

Seed = 543210; m = 1; n = 100;

printf("8.2 Random integer between m and n\n");
printf("m, n, i: %d %4 %d\n", m, n, RandIntMN(m, n));
system("PAUSE"); printf("\n");

Seed = 543210; n = 100;

printf("8.2 Random integer between 1 and n\n");
printf("n, i: %d %d\n", n, RandIntlN(n));
system("PAUSE"); printf("\n");

Seed = 543210; m = 5; n = 10;

long A[nl;

for (1 = 0; 1 < n; i++) A[i] = i+1;

printf("8.3 Random permutation of n items taken m at a time\n");
RandPermNM(m, n, A);

printf("m, n: %d %d\n", m, n);

for (1 = 0; 1 < m; i++) printf("%d ", A[i]);
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printf("\n");
system("PAUSE"); printf("\n");

Seed = 543210; n = 10;

long Al[n];

for (1 = 0; 1 < n; i++) Al[i] = i+1;

printf("8.3 Random permutation of n items taken all at a time\n");
RandPermN (n, Al);

printf("n: %d\n", n);

for (i = 0; 1 < n; i++) printf("%d ", Al[i]);

printf("\n");

system("PAUSE"); printf("\n");

n = 10;

long A2[n];

printf("8.4 Random derangement\n") ;
RandDerang (n, Al, A2);

for (i = 0; i < n; i++) printf("%d ", A2[i]);
printf("\n");

system("PAUSE"); printf("\n");

Seed = 543210; n = 5; m = 20;

long A3[n];

printf("8.6 Random sampling without replacement\n");
RSWOR(n, m, A3);

printf("m, n: %d %d\n", m, n);

for (i = 0; i < n; i++) printf("%d ", A3[i]);
printf("\n");

system("PAUSE"); printf("\n");

Seed = 543210; n = 5; m = 20;

long A4[n], A5[m + 2];

for (1 = 0; 1 < m+2; i++) A5[i] = 0;

for (1 = 0; 1 < m; i++) ASB[i] = i+1;

printf("8.9 Single random sampling from an initially unknown lot size\n");
SRSWORIULS (n, m, A5, A4);

printf("m, n: %4 %d\n", m, n);

for (i = 0; 1 < n; i++) printf("%d ", A4[i]);

printf("\n");

system("PAUSE"); printf("\n");

Seed = 543210; n = 5; m = 20;

long A6[n];

printf("8.10 Method A: ordered single random sampling without replacement\n") ;
OSRSWORA (n, m, A6);

printf("m, n: %d %d\n", m, n);

for (i = 0; 1 < n; i++) printf("%d ", A6[i]);

printf("\n");

system("PAUSE"); printf("\n");

Seed = 543210; n = 5; m = 20;

long A7[n+1], b, 4;

b = C(m, n); d = RandIntlN(b);

printf("8.10 Method B: ordered single random sampling without replacement\n");
OSRSWORB(n, m, d, A7);

printf("m, n, 4, C(m,n): %d %4 %4 %d\n", m, n, 4, b);

for (i = 1; i1 <= n; i++) printf("%d ", A7[i]);
printf("\n");
system("PAUSE"); printf("\n");

Seed = 543210; n = 8;
long A8[n+1][n+1];
printf("8.15 Random Latin square\n");

RLS(n, A8);
printf ("Order: %d\n", n);
for (1 = 1; 1 <= n; 1i++) {

for (j = 1; J <= n; j++) {
printf("%3d ", A8[i]1[j]);
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}
printf("\n");
}
printf("\n");
system("PAUSE") ;

return 0;

/**************************‘k***********************‘k*********************/

long RandIntlN(n)

long n;

{

/* 8.2 Random integer in a range (1 to n inclusive) */
return (1 + (long)floor(U() * n));

}

/************************************************************************/

long RandIntMN(m, n)

long m, n;

{

/* 8.2 Random integer in a range (m to n inclusive; m < n) */
return (m + (long)floor(U() * (n - m + 1)));

}

/************************************************************************/

void RandPermN (n, A)
long n, A[];
{
/* 8.3 Random permutation of N items taken all at a time */
/* A[] is both the input and output array; output in A[] */
long j, k, temp;
for (3 = 0; J < n-1; j++) {
k = RandIntMN(j, n-1);
temp = A[Jj]; A[J] = A[k]l; A[k] = temp;
}
return;

}

/************************************************************************/

void RandPermNM (m, n, A)
long m, n, A[];
{
/* 8.3 Random permutation of n items taken m at a time */
/* A[] is both the input and output array; output in A[0:m-1] */
long j, k, temp;
if (m == n) {m=n - 1;}
for (3 = 0; 3 < m; J++) {
k = RandIntMN(j, n-1);
temp = A[Jj]; A[J] = A[k]l; A[k] = temp;
}

return;

/************************************************************************/

void RandDerang (n, Al, A2)
long n, ALl[], RA2[];
{
/* 8.4 Random derangement */
/* Al1[] is the input array; A2[] is the output array */
long i, iFlag, nl;
for (1 = 0; 1 < n; i++)
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A2[i] = Al[i]; /* make a copy */
=1; nl =

iFlag n;
for (;;) {
RandPermN(nl, A2);
for (1 = 0; 1 < nl; i++) {
if (A2[i] == Al[i]) {iFlag = 0; break;}
}
if (iFlag == 0) iFlag = 1;
else break;
}
return;

}
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void RSWOR (n, m, A)
long n, m, A[];

{
/* 8.6 Random sampling without replacement */
/* n = sample size; m = lot size */
/* A[] is the sample output array */
long i, k;
long B[m]; /* array to keep track of units chosen */
for (1 = 0; 1 < m; i++) B[i] = 0;
i=-1;
do {
k = RandIntlN(m) ;
if (B[k] == 0) {
Blk] = 1; 1 =i + 1; A[i] = k;
}
} while (i < n);
return;
}

/************************************************************************/

void SRSWORIULS (n, m, B, A)

long n, m, B[], A[]l;
{
/* 8.9 Single random sampling from an initially unknown lot size */
/* n = sample size; m = lot size; (n < m) */
/* A[] is the sample output array */
/* B[] simulates a lot of unknown size (0 indicates lot concluded) */
long k, v;
m = 0; /* lot size counter */
for (;;) {
m=m+ 1;
v = B[m-117;

if (v == 0) {m = m - 1; break;}
if (m <= n) A[m-1]
else {

k = RandIntlN(m) ;

if (k <= n) Alk-1] = v;

= v;

}
return;

}

/************************************************************************/

void OSRSWORA (n, m, A)
long n, m, A[]l;

{

/* 8.10 a) Method A: ordered single random sampling without replacement */
/* n = sample size; m = lot size; (n < m) */
/* A[] is the sample output array */

long j, k, ki1;

double p, x;

k=m-n; kI =m; j = 0;
OsrsworAl:

j=3+1;
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if (j > n) goto OsrsworA3;
x=U(); p=1.0;
OsrsworA2:
p=p * k / kl;
if (p <= x) {
A[j-1] = m - k1 + 1; k1 = k1 - 1;
goto OsrsworAl;
}
else {
k1 =k1 -1; k=%k - 1;
goto OsrsworA2;
}
OsrsworA3:
return;

}

/************************************************************************/

void OSRSWORB (n, m, 1lx, A)
long n, m, 1x, A[];

{

/* 8.10 b) Method B: ordered single random sampling without replacement */
/* Finds the combination set of m things taken n at a time */
/* for a given lexicographical index. */
/* n = sample size; m = lot size; (n < m) */
/* 1x = lexicographical index of combination sought [l <= 1x <= C(m,n)] */
/* A[] is the sample output array */

long i, k, nl, r;
k =0; nl =n - 1;

for (1 = 1; 1 < n; i++) {
A[i] = 0;
if (1 !'= 1) A[i] = A[i-1];
OsrsworBl:
A[i] = A[i] + 1;
r = C(m - A[i], n - 1i);
k=k +r;
if (k < 1x) goto OsrsworBl;
k =k - r;
}
A[n] = A[nl] + 1x - k;
return;

}

/************************************************************************/

void RLS (n, A)
long n, A[n+1l][n+1];
{
/* 8.15 Random Latin square */
/* n = order; A[][] is the output random Latin square */
long B[n+1], h, i, j, k, ¥, c, x;
for (r = 1; r <= n; r++) {

Rlsl:
for (i = 1; 1 <= n; i++) B[i] = i;
j = n;
for (¢ = 1; ¢ <= n; c++) {
i=0;
Rls2:
x = floor(U() * j + 1);
for (h = 1; h <= r-1; h++) {
if (i > 50) goto Rlsl; /* row no good */
if (A[h]l[c] == B[x]) {
i =1+ 1; goto Rls2; /* column no good */
}
}
Alrllc] = Blx]; J =3 - 1;
for (k = x; k <= j; k++) B[k] = B[k + 1]1;
}
}
return;
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}

/************************************************************************/
long C(m, n)
long m, n;
{
/* 8.10 b) Method B: auxiliary function */
/* Calculates the number of combinations of m things taken n at a time. */

long i, k, x, nl;

nl =n; k =m - nl;

if (n1 < k) {k =nl; nl =m - k;}

x =nl + 1;

if (k == 0) {x =1;}

if (k >= 2) {

for (1 = 2; 1 <= k; i++)
x = (x* (nl + 1)) / i;
}
return x;

}

/************************************************************************/

double U(void)

{

/* Source: bibliographic reference [12] */
/* RNG based on: x[i+1] = 16807 * x[i] mod 2147483647 */
/* Included for illustration purposes only */

long k;

k = Seed / kqg;

Seed = ka * (Seed - k * kg) - kr * k;
if (Seed < 0) {Seed = Seed + km;}
return (1.0 * Seed / km);
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