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Thhe trascendental number  Pi  (π ),  is estimated  using the Monte Carlo method.The random number generator is supplied in the subroutine Aleat at the end of the program.
An integral of  function f(x), from a to b , is approximated by

∫ f(x) dx  =  (b-a) * f average = (b-a)  ∑ i  f(x i ) / N    ,

where the N points are sampled using the random number generator.
FORTRAN CODE

c calculation of pi    by Monte Carlo method

c see solved problem 30.1 ,Numerical Analysis, Francis Scheid,

c     Schaum's Outline

      real nmod

      f(x)=sqrt(1.-x**2)

      pi=2.*asin(1.)

      nmod=2.**10

      b=1.

      a=0.

      bmina=b-a

      nsample=100

      Print*,'  nsample,    Pi(MC) ,     pi'

      print*,'  '

      do 50 ns=1,10

      x1=1.

      r=37.

      sum=0.

      do 30 ii=1,nsample

      call aleat(x1,r,nmod,x2,naleat)

      u=bmina*float(naleat)/nmod

      sum=sum+f(u)

      x1=x2

30    continue

      aint=  bmina*sum/float(nsample)

      print 100,nsample , 4.*aint,pi

      nsample= nsample + 100

50    continue

100   format(2x,i5,2(3x,e12.5))

      stop

      end

      subroutine aleat(x1,r,nmod,x2,naleat)

      real nmod

      x2=r*x1

      factor=x2/nmod

      x2=x2-int(factor)*nmod

      naleat=int(x2)

      x1=x2

      if(x1.eq.0.)then

      x1=r+1.

      r=2.*r

      endif

      return

      end

RUN

   nsample,    Pi(MC) ,     pi

    100    0.31620E+01    0.31416E+01

    200    0.31254E+01    0.31416E+01

    300    0.31542E+01    0.31416E+01

    400    0.31365E+01    0.31416E+01

    500    0.31403E+01    0.31416E+01

    600    0.31555E+01    0.31416E+01

    700    0.31462E+01    0.31416E+01

    800    0.31427E+01    0.31416E+01

    900    0.31431E+01    0.31416E+01

   1000    0.31445E+01    0.31416E+01

   1100    0.31540E+01    0.31416E+01

   1200    0.31453E+01    0.31416E+01

   1300    0.31506E+01    0.31416E+01

   1400    0.31459E+01    0.31416E+01

