c harmonic oscillator classical case

      real k ,mass

      dimension xa(0:5000)

      a(x)=-(k/mass)*x

      xcero=1.

      vcero=0.

      xinicial=xcero

      tscale=sqrt(mass/k)

      omega=sqrt(k/mass)

      nstep=2000

      dt=6.5*tscale/float(nstep)

      x1=vcero*dt+xcero

      xa(0)=xcero

      xa(1)=x1

      do 10 i=2,nstep

      x2=2.*x1-xcero+dt**2*a(x1)

      xa(i)=x2

      xcero=x1

      x1=x2

10    continue

      do 20 i=0,nstep,30

      t=dt*float(i)

      print*,'t,xnum,xexact=', t, xa(i), xinicial*cos(omega*t)

20    continue

      stop

      end

      RUN

       t,xnum,xexact=  0.  1.  1.

 t,xnum,xexact=  0.0975170732  0.9954108  0.995250642

 t,xnum,xexact=  0.195034146  0.981365025  0.98104769

 t,xnum,xexact=  0.292551219  0.957997501  0.957526028

 t,xnum,xexact=  0.390068293  0.925530791  0.924909055

 t,xnum,xexact=  0.487585366  0.884272397  0.883506656

 t,xnum,xexact=  0.585102439  0.8346138  0.833712101

 t,xnum,xexact=  0.682619512  0.777026892  0.775998354

 t,xnum,xexact=  0.780136585  0.712060034  0.710913539

 t,xnum,xexact=  0.877653658  0.64032948  0.639076054

 t,xnum,xexact=  0.975170732  0.562516689  0.561168075

 t,xnum,xexact=  1.07268786  0.479361773  0.477929711

 t,xnum,xexact=  1.17020488  0.391653836  0.390151739

 t,xnum,xexact=  1.26772189  0.300225705  0.298667789

 t,xnum,xexact=  1.36523902  0.2059457  0.204346806

 t,xnum,xexact=  1.46275616  0.109710313  0.108084768

 t,xnum,xexact=  1.56027317  0.0124330297  0.0107961791

 t,xnum,xexact=  1.65779018 -0.0849623382 -0.0865949541

 t,xnum,xexact=  1.75530732 -0.181550592 -0.183163673

 t,xnum,xexact=  1.85282445 -0.276414126 -0.277992547

 t,xnum,xexact=  1.95034146 -0.368652225 -0.370180756

 t,xnum,xexact=  2.04785848 -0.457387865 -0.458852708

 t,xnum,xexact=  2.14537573 -0.541779101 -0.543166399

 t,xnum,xexact=  2.24289274 -0.621023774 -0.622320414

 t,xnum,xexact=  2.34040976 -0.694368362 -0.695563257

 t,xnum,xexact=  2.43792677 -0.761115789 -0.762199104

 t,xnum,xexact=  2.53544378 -0.820632398 -0.821595073

 t,xnum,xexact=  2.63296103 -0.872356117 -0.873187065

 t,xnum,xexact=  2.73047805 -0.915793478 -0.916484773

 t,xnum,xexact=  2.82799506 -0.950530171 -0.951077044

 t,xnum,xexact=  2.92551231 -0.976237893 -0.976635396

 t,xnum,xexact=  3.02302933 -0.992673814 -0.992916822

 t,xnum,xexact=  3.12054634 -0.999679744 -0.999766886

 t,xnum,xexact=  3.21806335 -0.997193336 -0.99712044

 t,xnum,xexact=  3.31558037 -0.985234559 -0.985002637

 t,xnum,xexact=  3.41309762 -0.963917911 -0.963528514

 t,xnum,xexact=  3.51061463 -0.933443844 -0.932902157

 t,xnum,xexact=  3.60813165 -0.894104242 -0.893414438

 t,xnum,xexact=  3.7056489 -0.846272886 -0.845440269

 t,xnum,xexact=  3.80316591 -0.790403426 -0.789435625

 t,xnum,xexact=  3.90068293 -0.727027416 -0.725932419

 t,xnum,xexact=  3.99819994 -0.656746089 -0.655533731

 t,xnum,xexact=  4.09571695 -0.580224752 -0.578908384

 t,xnum,xexact=  4.19323397 -0.498190939 -0.496784091

 t,xnum,xexact=  4.29075146 -0.41142267 -0.409940571

 t,xnum,xexact=  4.38826847 -0.320747316 -0.319203585

 t,xnum,xexact=  4.48578548 -0.227025092 -0.225434542

 t,xnum,xexact=  4.5833025 -0.131145895 -0.129524186

 t,xnum,xexact=  4.68081951 -0.034021087 -0.0323835053

 t,xnum,xexact=  4.77833652  0.0634268746  0.065064773

 t,xnum,xexact=  4.87585354  0.160272658  0.161895022

 t,xnum,xexact=  4.97337055  0.255595982  0.257187486

 t,xnum,xexact=  5.07088757  0.3484914  0.350036979

 t,xnum,xexact=  5.16840506  0.438076437  0.439562023

 t,xnum,xexact=  5.26592207  0.523501039  0.524911344

 t,xnum,xexact=  5.36343908  0.603951573  0.605274677

 t,xnum,xexact=  5.4609561  0.678665817  0.679888666

 t,xnum,xexact=  5.55847311  0.74693352  0.74804461

 t,xnum,xexact=  5.65599012  0.808107078  0.809095085

 t,xnum,xexact=  5.75350714  0.861603618  0.862460196

 t,xnum,xexact=  5.85102463  0.906915128  0.907633305

 t,xnum,xexact=  5.94854164  0.943613529  0.94418478

 t,xnum,xexact=  6.04605865  0.971347809  0.971767724

 t,xnum,xexact=  6.14357567  0.98985368  0.990120113

 t,xnum,xexact=  6.24109268  0.998956978  0.999067664

 t,xnum,xexact=  6.3386097  0.998573422  0.998525321

 t,xnum,xexact=  6.43612671  0.988705397  0.98849833
