c     gravitational orbits

c alfa initial velocity angle angle , also given r0,v0

      real mass

      pi=2.*asin(1.)

      mass=1.

      G=1.

      r0=1.

      v0=0.7

      alfa=pi/2.

      tscale=r0/v0

      nstep=2000

      dt=3.*tscale/float(nstep)

      a=r0*v0*sin(alfa)

      theta0=0.

      t=0.

      print*,'energy=',.5*v0**2-1./r0

      write(6,100)t,r0*cos(theta0),r0*sin(theta0)

      theta1=theta0+dt*a/r0**2

      theta0=theta1

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

      kount=kprint

      r1=sqrt(r0**2+(v0*dt)**2-2.*r0*v0*dt*cos(pi-alfa))

      do 10 i=2,nstep

      t=dt*float(i)

      r2=2.*r1-r0+dt**2*(a**2/r1**3-g*mass/r1**2)

      theta1=theta0+dt*a/r1**2

      if(i.eq.kount)then

      write(6,100)t,r2*cos(theta1),r2*sin(theta1)

      kount=kount+kprint

      endif

      r0=r1

      r1=r2

      theta0=theta1

10    continue

100   format(2x,'t,x,y=',4x,e10.3,4x,e10.3,4x,e10.3)

      stop

      end
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