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Reference:
1. Handbook of Mathematical Functions: with Formulas, Graphs, and Mathematical Tables by Milton Abramowitz and Irene A. Stegun  

The function gamma is defined in terms of a definite integral

Г (s) = (1/s) Г(s+1) = (1/s) ∫ xs exp(-x) dx       ,      0 ≤ x ≤  ∞   (1).

A Fortran code is given here to calculate Г (s) in the interval from s= 0 to s=4.

All other interval can be calculated by repeated use of 

Г (s) = (1/s) Г(s+1)  . Foe example let s=-.5

Then  Г (s=-.5) = (1/(-.5))  Г(-.5+1)   )= -2. *Г(.5)

                          ≈ -2.*(1.8) = -3.6      

Г (s) has singularities at s=0 , -1, -2 , -3  ….(negative integers)
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FORTRAN code

c double precision gamma function

      implicit real*8(a-h,o-z)

      data si,sf ,is /.1d0 ,4.d0,70/

      data xi,xf,nstep/0.d0, 18.d0,15001/

      dx=(xf-xi)/dfloat(nstep)

      ds=(sf-si)/dfloat(is)

      do 10 i=0,is

      s=si+ds*dfloat(i)

      call agama(xi,xf,dx,s,nstep,gama)

      s=si+ds

10    continue

      stop

      end

      subroutine agama(xi,xf,dx,s,nstep,gamas)

      implicit real*8(a-h,o-z)

      f(x)=(1.d0/s)*x**s*dexp(-x)

      sum=dx**(s+1.d0)/(s+1.d0)-dx**(s+2.d0)/(s+2.d0) +

     $dx**(s+3.d0)/(2.d0*(s+3.d0))

      sum=sum/s

      do 10 i=2,nstep,2

      x=xi+dx*dfloat(i)

      sum=sum+(dx/3.d0)*(f(x-dx)+4.d0*f(x)+f(x+dx))

10    continue

      gamas=sum

      print 100,s,gamas

100   format(1x,'s,gama=',2(4x,d11.4))

      return

      end

