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static unsigned long x=3; /* initial seed */

unsigned long rand(void)

{
x = X * 1103515245 + 12345;
X &= Ox7fffffff; /* mod 2731 x/
return X;
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#define N 1279
#define M 418
#define W 32 /* W should be power of 2 */

static unsigned long state[N];
static int state_i;

void init_gfsr(unsigned long s)
{

int i, j, k;

static unsigned long x[N];

s &= OxffffffffUL;
for (i=0; i<N; i++) {

x[i] = s>>31;
s = 1664525UL * s + 1UL;
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s &= OxffffffffUL;
by

for (k=0,i=0; i<N; i++) {
state[i] = OUL;
for (j=0; j<w; j++) {
state[i] <<= 1;

state[i] |= x[k];
x[k] ~= x[(k+M)%N];
k++;
if (k==N) k = 0;
}
}
state_i = 0;
}
unsigned long gfsr(void)
{
int i;
unsigned long *p0, *pil;
if (state_i >= N) {
state_i = 0;
pO = state;
pl = state + M;
for (i=0; i<(N-M); i++)
*p0++ "= *pl++;
pl = state;
for (; i<N; i++)
*pO++ "= xpl++;
}
return state[state_i++];
}
3.4 TGFSR

Twisted GFSR O [8][9) 0 0 GFSRO OO0 00000

Xjtn = Xjum + XA (j=0,1,...
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http://random.mat.sbg.ac.at/ftp/pub/data/tt800.c

/* A C-program for TT800 : July 8th 1996 Version */

/* by M. Matsumoto, email: matumoto@math.keio.ac.jp */

/* genrand() generate one pseudorandom number with double precision */
/* which is uniformly distributed on [0,1]-interval */

/* for each call. One may choose any initial 25 seeds */

/* except all zeros. */

/* See: ACM Transactions on Modelling and Computer Simulation, */
/* Vol. 4, No. 3, 1994, pages 254-266. */

#include <stdio.h>
#define N 25
#tdefine M 7

double
genrand ()
{
unsigned long y;
static int k = 0;
static unsigned long x[N]={ /* initial 25 seeds, change as you wish */
0x95f24dab, 0x0b685215, Oxe76ccae7, Oxaf3ec239, 0x715fad23,
0x24a590ad, 0x69e4bbef, 0xbf456141, 0x96bclb7b, O0xa7bdf825,
0xclde75b7, 0x8858a9c9, 0x2da87693, 0xb657f9dd, Oxffdc8a9f,
0x8121da71, 0x8b823ecb, 0x885d05f5, 0x4e20cd47, 0x5a9adbd9,
0x512c0c03, 0xea857ccd, 0x4ccl1d30f, 0x8891a8al, Oxab6b7aadb
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s
static unsigned long magO1[2]={
0x0, 0x8ebfd028 /* this is magic vector ‘a’, don’t change */
s
if (k==N) { /* generate N words at one time */
int kk;
for (kk=0;kk<N-M;kk++) {
x[kk] = x[kk+M] ~ (x[kk] >> 1) ~ magO1i[x[kk] % 2];
}
for (; kk<N;kk++) {
x[kk] = x[kk+(M-N)] ~ (x[kk] >> 1) "~ magOi[x[kk] % 21;

}
k=0;
}
y = x[k];
y "= (y << 7) & 0x2b5b2500; /* s and b, magic vectors */
y "= (y << 15) & 0xdb8b0000; /* t and c, magic vectors */

y &= Oxffffffff; /* you may delete this line if word size = 32 */
y "= (y > 16); /* added to the 1994 version */
k++;
return( (double) y / (unsigned long) Oxffffffff);
}

/* this main() output first 50 generated numbers */
main()
{ int j;
for (j=0; j<50; j++) {
printf ("%5f ", genrand());
if (j%8==7) printf("\n");
}
printf ("\n");
}

3.5 Mersenne Twister

Mersenne Twister 0 O TGFSRO O OO O OO [10]0
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Table II. Parameters and k-distribution of Mersenne Twisters

Generator The order of equidistribution

ID Parameters k(1) k(2) k(3) k(4) k(5) k(6)

k(7) k(8) k(9) k(10) k(11) k(12)

(the number of k(13) k(14) k(15) k(16) k(17) k(18)

terms in the k(19) k(20) k(21) k(22) k(23) k(24)

characteristic k(25) k(26) k(27) k(28) k(29) k(30)
polynomial) k(31) k(32)

Upper bounds 11213 5606 3737 2803 2242 1868

[*®=T ) for 1601 1401 1245 1121 1019 934

(w, n, ) = (32,351, 19) 862 800 747 700 659 622
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448 431 415 400 386 373
361 350

MT11213A (w, n, m, ) = (32,361, 175,19) 11213 5606 3560 2803 2111 1756

a = E4BD75F5 1405 1401 1055 1053 709 704

u=11 703 702 701 700 356 352

s = 7,b = 655E5280 351 351 351 350 350 350

(177) t = 15,c = FFD58000 350 350 350 350 350 350
1=17 350 350

MT11213B (w, n, m, ) = (32,361, 175,19) 11213 5606 3565 2803 2113 1759
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(93) t = 15, ¢ = DB8B0000 25 25 25 25 25 25
1 =16 25 25
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18 16 14 12 11 10
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upper bounds. 6 6 6 5 5 5

5 4 4 4 4 4
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