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c     cosmological expansion

      real kneg,kcero, kpos

      kneg=-1.

      kcero=0.

      kpos=+1.

c initial conditions  x(k=-1) ,y(k=0),z(k=+1)

      x0=.5

      v0=.9

      y0=x0

      z0=x0

      tscale=x0/v0

      nstep=2000

      dt=2.*tscale/float(nstep)

      kprint=int(float(nstep)/40.)

      kount=kprint

      x1=v0*dt+x0

      y1=y0*dt+y0

      z1=v0*dt+z0

      t=0.

      write(6,100)t,x0,y0,z0

      do 10 i=2,nstep

      t=dt*float(i)

      v1x=(x1-x0)/dt

      v1y=(y1-y0)/dt

      v1z=(z1-z0)/dt

      x2=2.*x1-x0 -.5*dt**2*(v1x**2/x1+2.*kneg/x1)

      y2=2.*y1-y0 -.5*dt**2*(v1y**2/y1+2.*kcero/y1)

      z2=2.*z1-z0 -.5*dt**2*(v1z**2/z1+2.*kpos/z1)

      if(i.eq.kount)then

      write(6,100)t,x2,y2,z2

      kount=kount+kprint

      endif

      x0=x1

      x1=x2

      y0=y1

      y1=y2

      z0=z1

      z1=z2

10    continue

100   format(3x,'t,x,y,z=',3x,e10.3,3x,e10.3,3x,e10.3,3x,e10.3)

      stop

      end

   t,x,y,z=    0.000E+00    0.500E+00    0.500E+00    0.500E+00

   t,x,y,z=    0.319E-01    0.529E+00    0.516E+00    0.527E+00

   t,x,y,z=    0.639E-01    0.560E+00    0.531E+00    0.552E+00

   t,x,y,z=    0.958E-01    0.591E+00    0.547E+00    0.575E+00

   t,x,y,z=    0.128E+00    0.623E+00    0.562E+00    0.595E+00

   t,x,y,z=    0.160E+00    0.656E+00    0.577E+00    0.613E+00

   t,x,y,z=    0.192E+00    0.690E+00    0.592E+00    0.630E+00

   t,x,y,z=    0.224E+00    0.725E+00    0.606E+00    0.644E+00

   t,x,y,z=    0.256E+00    0.759E+00    0.621E+00    0.657E+00

   t,x,y,z=    0.288E+00    0.795E+00    0.635E+00    0.668E+00

   t,x,y,z=    0.319E+00    0.831E+00    0.650E+00    0.678E+00

   t,x,y,z=    0.351E+00    0.867E+00    0.664E+00    0.685E+00

   t,x,y,z=    0.383E+00    0.904E+00    0.678E+00    0.692E+00

   t,x,y,z=    0.415E+00    0.941E+00    0.692E+00    0.697E+00

   t,x,y,z=    0.447E+00    0.979E+00    0.705E+00    0.700E+00

   t,x,y,z=    0.479E+00    0.102E+01    0.719E+00    0.702E+00

   t,x,y,z=    0.511E+00    0.105E+01    0.732E+00    0.703E+00

   t,x,y,z=    0.543E+00    0.109E+01    0.745E+00    0.702E+00

   t,x,y,z=    0.575E+00    0.113E+01    0.758E+00    0.699E+00

   t,x,y,z=    0.607E+00    0.117E+01    0.771E+00    0.695E+00

   t,x,y,z=    0.639E+00    0.121E+01    0.784E+00    0.690E+00

   t,x,y,z=    0.671E+00    0.125E+01    0.797E+00    0.683E+00

   t,x,y,z=    0.703E+00    0.129E+01    0.809E+00    0.675E+00

   t,x,y,z=    0.735E+00    0.133E+01    0.822E+00    0.665E+00

   t,x,y,z=    0.767E+00    0.137E+01    0.834E+00    0.653E+00

   t,x,y,z=    0.799E+00    0.141E+01    0.846E+00    0.640E+00

   t,x,y,z=    0.831E+00    0.145E+01    0.858E+00    0.624E+00

   t,x,y,z=    0.863E+00    0.149E+01    0.869E+00    0.608E+00

   t,x,y,z=    0.894E+00    0.153E+01    0.881E+00    0.589E+00

   t,x,y,z=    0.926E+00    0.157E+01    0.892E+00    0.568E+00

   t,x,y,z=    0.958E+00    0.161E+01    0.904E+00    0.544E+00

   t,x,y,z=    0.990E+00    0.165E+01    0.915E+00    0.519E+00

   t,x,y,z=    0.102E+01    0.169E+01    0.927E+00    0.491E+00

   t,x,y,z=    0.105E+01    0.173E+01    0.938E+00    0.459E+00

   t,x,y,z=    0.109E+01    0.177E+01    0.950E+00    0.425E+00

   t,x,y,z=    0.112E+01    0.182E+01    0.961E+00    0.386E+00

   t,x,y,z=    0.115E+01    0.186E+01    0.973E+00    0.342E+00

   t,x,y,z=    0.118E+01    0.190E+01    0.984E+00    0.293E+00

   t,x,y,z=    0.121E+01    0.194E+01    0.996E+00    0.235E+00

   t,x,y,z=    0.125E+01    0.198E+01    0.101E+01    0.163E+00

   t,x,y,z=    0.128E+01    0.202E+01    0.102E+01    0.577E-01
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