Linearni kongruentni generator
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Linearni kongruentni generator - implementace

» Faktorizace m (Schrageruv algoritmus)
« Cisté multiplikativni generator

m=aq+r, q=[m/al], r=mmoda
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m=2"—1=2147483647 al , modm =
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Linearni kongruentni generator - implementace

float ran0O(int *p 1i0)
{

#define a (16807)

#define m (2147483647)

#define g (127773)

#define r (2836)

int k,10;

float x;

10=*p 10;

k=10/qg; //110/q]

i0=a* (i0-k*qg) -r*k; //a(I0 mod g)-r[I0/g]

1£(10<0) 10=i0+m;

x=(float)i0/m; //converze na realne cislo z intervalu (0,1)
*p 10=10;

return (x) ;



Linearni kongruentni generator - implementace

void main ()

{
FILE *f, *g;
int iseed;
int 1i;
float x;

if ((f=fopen("iseed.dat","r"))==NULL) iseed=123456789;
else
{
f=fopen ("iseed.dat","r");
fscanf (£, "%d", &iseed);
fclose (£f);

g=fopen ("ranO.dat","w");

for (1i=0;1<1000000; i++)

{
x=ran0 (&iseed) ;
fprintf (g, "%$f\n", x) ;

f=fopen ("iseed.dat","w");
fprintf (£, "%d", iseed) ;
fclose (f) ;

fclose(qg);



Linearni kongruentni generator - implementace

N = 1000000
multiplikativni generator, a = 16807, m = 2°'-1
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Linearni kongruentni generator — test

IBM RANDU
[, =al, (mod m)
a = 65539

1
m=2’




Linearni kongruentni generator — test

IBM RANDU

N =107

[, =al, (mod m)

a = 65539

1
m=2’
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Linearni kongruentni generator — sériova korelace

IBM RANDU

[, =al, (mod m)

N = 104
a = 65539
31

m=72
> v .‘
s B ¥

1.0
We guarantee that each number is random individually, - 00

but we don’t guarantee that more than one of them is random.”



Linearni kongruentni generator — sériova korelace

RANO
[, =al, (mod m)
a =16807

m=2"-1




Linedrni kongruentni generator — posuvny registr

RANZ2 — L'Ecuyer

[, =al, (mod m)
a, =40014

m, =2147483563

a, = 40692
m, =2147483399

+ posuv registru

perioda = 2.3 x 1018

[,=1,,+1,, (mod m, +m,)
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Linearni kongruentni generator — barevny test

IBM RANDU » z¢ dvou Cisel generovan bod ve ¢tverci [0,1] x [0,1]
* barva nahodn¢ ze stejné¢ho generatoru, napriklad
! = 4a / j (mOd m) pomoci RGB sloZek v rozsahu 0-255

a = 65539 1 -

1
m=2’
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Linearni kongruentni generator — barevny test

IBM RANDU » z¢ dvou Cisel generovan bod ve ¢tverci [0,1] x [0,1]
* barva nahodn¢ ze stejné¢ho generatoru, napriklad
! 1 —d ! j (mOd m) pomoci RGB slozek v rozsahu 0-255

a = 65539 0.1

1
m=2’




Linearni kongruentni generator — barevny test

RAND( ) » ze dvou Cisel generovan bod ve ¢tverci [0,1] x [0,1
MS Visual C++ 6.0 « barva ndhodné ze stejného generatoru, naptiklad
pomoci RGB sloZek v rozsahu 0-255
01—
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Cauchyho rozdéleni — Metoda inverzni funkce

Distribuéni funkce

F(x):l(amgﬁgj xﬂg{”(t-%ﬂ teU(0,1)

T




Cauchyho rozdéleni — Metoda inverzni funkce

Cauchyho rozd¢leni
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Normalni rozdéleni — vyuziti CLT
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Normalni rozdéleni — ad hoc generator
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Von Neumannova zamitaci metoda
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Monte Carlo integrace

n = 3.141592654

3.1428
8 x 107




