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The generation method of pseudorandom numbers and statistical evaluation of computer simulation
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Abstract: The pseudorandom number is used by the Monte Carlo method and numerical computation. The Uniform

(equiprobability) and irregularity of the appearance frequency of the random number are necessary for the pseudorandom
number. The purpose of this article is the generation method of a representative pseudorandom number and a statistical
evaluation of uniform (equiprobability) and irregularity of the pseudorandom number. In this study generate three type
pseudorandom numbers 1) linear congruential generators pseudo (the inappropriate fixed number), 2) linear congruential
generators (the recommended fixed number), 3) Messene Twister (MT) method. All of the pseudorandom number
appearance frequency was an equal probability as the result of the statistical test of uniform (equiprobability). As the
result of equiprobability test, all pseudorandom numbers were equiprobability. However, the result of the irregularity test
showed pseudorandom number by linear congruential generators (the inappropriate fixed number) was no an irregularity.
The programming language used C language and Python. The MT method is adopted for a standard function in Python,
the program is shorter than C language. Finally, we showed a Monte Carlo simulation code for calculation of an area
in quadratic function by C language and python. The calculation precision improved in proportion to the number of the
pseudorandom number. The number of the pseudorandom number was more than 10° and became less than the error with
the theoretical value in 107,
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source code 1

#include <stdio.h>
#include <stdlib.h>
int main (void)
{
printf("%d\n",rand () ) ;

}

source code 2

#include <stdio.h>
#include <stdlib.h>
int main (void)
{
printf ("%f\n",rand () / (double) RAND MAX);

}

source code 3

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
int main (void)
{
srand ( (unsigned short) time (NULL) ) ;
printf ("%f\n",rand () / (double) RAND MAX);

}

source code 4

import random
print (random.random () )

source code 5

N =10

x0=10

A=16807

B=0

M = 2147483647

md=(A*x0+B) %M

foriin range(O, N, 1):
md= (A*md+B) %M
r=(rnd+1.0)/(M + 1.0)
print (r)
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10000000 | 0333311 | 0.000022 | 0333425 | -0.000091
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source code 6

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>
int main (void)

{

int 1, j, count, N, M;

double x, y;

srand ( (unsigned) time (NULL) ) ;

M=2g;

for (j=0; j<M; j++) {
x=y=0.0;
N =pow (10.0,j);
count = 0;

for (i=0; i<N; i++) {
x =rand ()/(double) RAND MAX;
y =rand ()/(double) RAND MAX;
if (y <x*x) {
count++;
}
}

printf ("area = %f\n ", count/ (double)N);

source code 7

import random
M=38
for j in range (0, M+1, 1) :
count =0
area =0
N =10*%j
foriinrange (O,N, 1) :
x = random.random ()
y = random.random ()
if (y<x*x) :
count = count + 1
print ("area: ",count/float (N))
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