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Reference:

1. http://mathworld.wolfram.com/LaguerrePolynomial.html
The Laguerre equation 
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is solved numerically using the finite difference method.

The initial conditions are , y(0)= 1.  , dy/dx= -n y(0)=-n.

We choose the case of n( lambda) = 3   and compare the numerical solution with the  polynomial        Ln(x)=(1./6.)*(-x**3 + 9.*x**2 -18.*x +6. ).
c the Laguerre equation  xd2y/dx2+((1.-x)*dy/dx +lambda*y=0

c   reference http://mathworld.wolfram.com/LaguerrePolynomial.html

      real lambda ,Ln ,lscale

      data xi,xf,y0,nstep,lambda /0.,5.,1.,5000, 3./

      ay(x,y0,y1)= -(1./x)*( (1.-x)*(y1-y0)/dx +lambda*y0)

      Ln(x)=(1./6.)*(-x**3 + 9.*x**2 -18.*x +6. )

      lscale=1./lambda

      dydx=-lambda*y0

      dx=lscale/500.

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

      kp=int(float(nstep)/60.)

      kount=kp

      y1=y0+dx*dydx

      print 100, xi,y0,Ln(xi)

      do 10 i=2,nstep

      x=xi+dx*float(i)

      y2=2.*y1-y0+dx**2*ay(x-dx,y0,y1)

      if(i.eq.kount)then

      print 100, x,y2,Ln(x)

      kount=kount+kp

      endif

      y0=y1

      y1=y2

10    continue

100   format(2x,'x,Lnum(x), Lag(x)=',3(4x,e11.4))

      stop

      end

