Pendulum with linear damping
by Reinaldo Baretti Machín

www.geocities.com/serienumerica2
reibaretti2004@yahoo.com
The equation 
d^2y/dt^2=-a dy/dt- b sin(y)
is solved by the finite difference method.
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FORTRAN CODE

c pendulum with linear damping d^2y/dt^2=-a dy/dt- b sin(y)

c t1~damping time scale    t2~ free oscillation  time scale

      real L

      data g, L/ 9.8 ,1./

      pi=2.*asin(1.)

      b=sqrt(g/L)

      t2=1./sqrt(b)

      t1=1.5*t2

      a=1./t1

      tscale=amin1(t1 ,t2)

      dt=tscale/200.

      tfinal=8.*amax1(t1,t2)

      nstep=int(tfinal/dt)

      kp=int(float(nstep)/100.)

      kount=kp

      print*,'tscale,tfinal,dt=', tscale,tfinal,dt

      y0=40.*pi/180.

      y1=y0

       print 100, 0. ,y0

      do 10 i=2,nstep

      t=dt*float(i)

      y2=2.*y1-y0+(dt**2)*( -a*(y1-y0)/dt-b*sin(y1))

      if(i.eq.kount) then

      print 100, t ,y2

      kount=kount+kp

      endif

      y0=y1

      y1=y2

10    continue

100   format(1x,'t,y=',2(4x,e10.3))

      stop

      end

