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Reference:

1. Schaum's Outline of Numerical Analysis by Francis Scheid , Chapter 30.
Modular multiplication is one of the simplest  method to generate random numbers.

We tested the following recursion formula

  x=(8.**8)*x0  (mod 107) ,   (x0 is the “seed”) 
to generate two different arrays of random numbers  , between 0 and 1, called arrayx   and array.

 The randomness is tested by calculating the portion of the area of a unit circle in the first quadrant, which equals π/4. 

A pair of numbers (x,y) are invoked from arrayx and array .

If   x2 + y2 ≤ 1   we have a hit. At the end from ntrials 

we have      (total hits)/ntrials =   (π/4) (area of square 1 x 1) ; hence
                      (total hits)/ntrials )  should approach   (π/4)  .

  ntrials,x,y=     500      0.7700E+00    0.7854E+00

  ntrials,x,y=    1000      0.7780E+00    0.7854E+00

  ntrials,x,y=    1500      0.7867E+00    0.7854E+00

  ntrials,x,y=    2000      0.7845E+00    0.7854E+00

  ntrials,x,y=    2500      0.7860E+00    0.7854E+00

  ntrials,x,y=    3000      0.7873E+00    0.7854E+00

  ntrials,x,y=    3500      0.7871E+00    0.7854E+00

  ntrials,x,y=    4000      0.7872E+00    0.7854E+00

  ntrials,x,y=    4500      0.7862E+00    0.7854E+00

  ntrials,x,y=    5000      0.7866E+00    0.7854E+00

  ntrials,x,y=    5500      0.7867E+00    0.7854E+00

  ntrials,x,y=    6000      0.7878E+00    0.7854E+00

  ntrials,x,y=    6500      0.7874E+00    0.7854E+00

  ntrials,x,y=    7000      0.7887E+00    0.7854E+00

  ntrials,x,y=    7500      0.7888E+00    0.7854E+00

  ntrials,x,y=    8000      0.7881E+00    0.7854E+00

  ntrials,x,y=    8500      0.7867E+00    0.7854E+00

  ntrials,x,y=    9000      0.7866E+00    0.7854E+00
FORTRAN CODE

c prob 30.1 Schaum's numerical analysis pages 450-451

      data s ,x0, nsize /7.,1., 10000 /

      dimension arrayx(10000) , arrayy(10000)

      pi=2.*asin(1.)

       amod=10.**s

      do 20 it=1,2

      do 10 i=1,nsize

      x=(8.**8)*x0

       if(x.gt.amod)then

       ifactor=int(x/amod)

       x=x-amod*float(ifactor)

       endif

       x0=x

       rannumb=x/1.e7

      if(it.eq.1)arrayx(i)=rannumb

      if(it.eq.2)arrayy(i)=rannumb

10    continue

20    continue

      do 50 jj=500,9000,500

      hit=0.

      do 40 i=1,jj

      x=arrayx(i)

      y=arrayy(i)

      if((x**2+y**2).le.1.)hit=hit+1

40    continue

      area=(hit/float(jj))

      print 120 ,jj,area ,pi/4.

50    continue

120   format(2x,'ntrials,x,y=    ',i4,2x,2(3x,e11.4))

      stop

      end
