Forced oscillator  sept 2006
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  t,xnum,xteo,v =     0.000E+00     0.100E+01     0.100E+01     0.000E+00

  t,xnum,xteo,v =     0.525E-01     0.986E+00     0.986E+00    -0.516E+00

  t,xnum,xteo,v =     0.105E+00     0.946E+00     0.946E+00    -0.102E+01

  t,xnum,xteo,v =     0.158E+00     0.880E+00     0.880E+00    -0.149E+01

  t,xnum,xteo,v =     0.210E+00     0.790E+00     0.790E+00    -0.193E+01

  t,xnum,xteo,v =     0.263E+00     0.679E+00     0.679E+00    -0.231E+01

  t,xnum,xteo,v =     0.315E+00     0.549E+00     0.549E+00    -0.263E+01

  t,xnum,xteo,v =     0.368E+00     0.404E+00     0.404E+00    -0.287E+01

  t,xnum,xteo,v =     0.420E+00     0.248E+00     0.248E+00    -0.304E+01

  t,xnum,xteo,v =     0.473E+00     0.857E-01     0.857E-01    -0.313E+01

  t,xnum,xteo,v =     0.525E+00    -0.791E-01    -0.791E-01    -0.313E+01

  t,xnum,xteo,v =     0.578E+00    -0.242E+00    -0.242E+00    -0.305E+01

  t,xnum,xteo,v =     0.630E+00    -0.398E+00    -0.398E+00    -0.288E+01

  t,xnum,xteo,v =     0.683E+00    -0.543E+00    -0.543E+00    -0.264E+01

  t,xnum,xteo,v =     0.735E+00    -0.674E+00    -0.674E+00    -0.232E+01

  t,xnum,xteo,v =     0.788E+00    -0.786E+00    -0.786E+00    -0.194E+01

  t,xnum,xteo,v =     0.840E+00    -0.877E+00    -0.877E+00    -0.151E+01

  t,xnum,xteo,v =     0.893E+00    -0.944E+00    -0.944E+00    -0.104E+01

  t,xnum,xteo,v =     0.945E+00    -0.985E+00    -0.985E+00    -0.536E+00

  t,xnum,xteo,v =     0.998E+00    -0.100E+01    -0.100E+01    -0.207E-01

  t,xnum,xteo,v =     0.105E+01    -0.987E+00    -0.987E+00     0.496E+00

  t,xnum,xteo,v =     0.110E+01    -0.948E+00    -0.948E+00     0.998E+00

  t,xnum,xteo,v =     0.116E+01    -0.883E+00    -0.883E+00     0.147E+01

  t,xnum,xteo,v =     0.121E+01    -0.794E+00    -0.794E+00     0.191E+01

  t,xnum,xteo,v =     0.126E+01    -0.683E+00    -0.683E+00     0.229E+01

  t,xnum,xteo,v =     0.131E+01    -0.554E+00    -0.554E+00     0.262E+01

  t,xnum,xteo,v =     0.137E+01    -0.410E+00    -0.410E+00     0.287E+01

  t,xnum,xteo,v =     0.142E+01    -0.255E+00    -0.255E+00     0.304E+01

  t,xnum,xteo,v =     0.147E+01    -0.923E-01    -0.923E-01     0.313E+01

  t,xnum,xteo,v =     0.152E+01     0.726E-01     0.725E-01     0.313E+01

  t,xnum,xteo,v =     0.158E+01     0.235E+00     0.235E+00     0.305E+01

  t,xnum,xteo,v =     0.163E+01     0.392E+00     0.392E+00     0.289E+01

  t,xnum,xteo,v =     0.168E+01     0.538E+00     0.538E+00     0.265E+01

  t,xnum,xteo,v =     0.173E+01     0.669E+00     0.669E+00     0.234E+01

  t,xnum,xteo,v =     0.179E+01     0.782E+00     0.782E+00     0.196E+01

  t,xnum,xteo,v =     0.184E+01     0.874E+00     0.874E+00     0.153E+01

  t,xnum,xteo,v =     0.189E+01     0.942E+00     0.942E+00     0.106E+01

  t,xnum,xteo,v =     0.194E+01     0.984E+00     0.984E+00     0.557E+00

  t,xnum,xteo,v =     0.200E+01     0.100E+01     0.100E+01     0.414E-01

  t,xnum,xteo,v =     0.205E+01     0.988E+00     0.988E+00    -0.475E+00

  t,xnum,xteo,v =     0.210E+01     0.950E+00     0.950E+00    -0.979E+00

  t,xnum,xteo,v =     0.215E+01     0.886E+00     0.886E+00    -0.146E+01

  t,xnum,xteo,v =     0.221E+01     0.798E+00     0.798E+00    -0.189E+01

  t,xnum,xteo,v =     0.226E+01     0.688E+00     0.688E+00    -0.228E+01

  t,xnum,xteo,v =     0.231E+01     0.560E+00     0.560E+00    -0.260E+01

  t,xnum,xteo,v =     0.236E+01     0.416E+00     0.416E+00    -0.286E+01

  t,xnum,xteo,v =     0.242E+01     0.261E+00     0.261E+00    -0.303E+01

  t,xnum,xteo,v =     0.247E+01     0.988E-01     0.988E-01    -0.313E+01

  t,xnum,xteo,v =     0.252E+01    -0.660E-01    -0.660E-01    -0.313E+01

  t,xnum,xteo,v =     0.257E+01    -0.229E+00    -0.229E+00    -0.306E+01

  t,xnum,xteo,v =     0.263E+01    -0.386E+00    -0.386E+00    -0.290E+01

  t,xnum,xteo,v =     0.268E+01    -0.532E+00    -0.532E+00    -0.266E+01

  t,xnum,xteo,v =     0.273E+01    -0.664E+00    -0.664E+00    -0.235E+01

  t,xnum,xteo,v =     0.278E+01    -0.778E+00    -0.778E+00    -0.197E+01

  t,xnum,xteo,v =     0.284E+01    -0.870E+00    -0.870E+00    -0.155E+01

  t,xnum,xteo,v =     0.289E+01    -0.939E+00    -0.939E+00    -0.108E+01

  t,xnum,xteo,v =     0.294E+01    -0.983E+00    -0.983E+00    -0.577E+00

  t,xnum,xteo,v =     0.299E+01    -0.100E+01    -0.100E+01    -0.621E-01

  t,xnum,xteo,v =     0.305E+01    -0.989E+00    -0.989E+00     0.455E+00

  t,xnum,xteo,v =     0.310E+01    -0.952E+00    -0.952E+00     0.959E+00

  t,xnum,xteo,v =     0.315E+01    -0.889E+00    -0.889E+00     0.144E+01

c   forced oscillator sept 2006    (SI units employed )

      real k, mass

      f(t)=ampl*cos(wgen*t)

c solution for the simple harmonic oscillator x=x0*cos(omega0*t)

      xteo(t)=xinitial*cos(omega0*t)

      dfdt(t)=-wgen*ampl*sin(wgen*t)

      a(x,v,t)=-(k/mass)*x -(b/mass)*v + f(t)/mass

      dadt(x,v,t)= -(k/mass)*v -(b/mass)*a(x,v,t) + dfdt(t)/mass

      pi=2.*asin(1.)

      ampl=0.

      mass=0.5

      b=0.

      k=pi**2*mass

      omega0=sqrt(k/mass)

      wgen=1.5*omega0

      t1=sqrt(mass/k)

      t2=mass/b

      tscale=amin1(t1,t2)

      nstep=4000

c tf is to be chosen

      tf=10.*tscale

      dt=tf/float(nstep)

c    Initial conditions xcero, vcero

      x0=1.

      xinitial=x0

      v0=0.

c kprint & kount control the number of  print statements

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

      kount=kprint

      t=0.

      print 100,t,x0,xteo(0.),v0

      do 10 i=1, nstep

      t=dt*float(i)

      x1=x0+dt*v0            +.5*dt**2*a(x0,v0,t-dt)

      v1=v0+dt*a(x0,v0,t-dt) +.5*dt**2*dadt(x0,v0,t-dt)

      if(i.eq.kount)then

      print 100,t,x1,xteo(t),v1

      kount=kount+kprint

      end if

      x0=x1

      v0=v1

10    continue

100   format(2x,'t,xnum,xteo,v =', 4(4x,e10.3))

      stop

      end

