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1. Mathematical Methods in the Physical Sciences by Mary L. Boas , Chapter 12,page 567
Given that the length of the pendulum is a function of time

L  = L0 + v *t

The equation of motion is
   d θ / dt    = - 2 (v/ L) d θ / dt – (g/L ) sin(θ )          (1)

which we solve by the  finte difference method.
We choose the initial conditions as  θ= π/4 ,   d θ /dt =0. 
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      alength(t)= alzero + vel*t

      acel(t,theta0,theta1)= -2.*(vel/alength(t))*(theta1-theta0)/dt

     $ - (g/alength(t))*sin(theta1)

      pi=2.*asin(1.)

      g=9.8

      alzero=1.

      vel=0.5

      theta0= 45.*(pi/180.)

      theta1=theta0

      t1=alength(0.)/vel

      t2=sqrt(alength(0.)/g)

      dt=.05*amin1(t1,t2)

      tf=6.*amax1(t1,t2)

      nstep=int(tf/dt)

      kprint=int(float(nstep)/80.)

      kount=kprint

      print*,'t1,t2,dt=',t1,t2,dt

      print*,'tf,nstep=',tf,nstep

      print*,'   '

      print 100,0.,theta0*(180./pi)

      do 10 i=2,nstep

      t=dt*float(i)

      theta2=2.*theta1-theta0 + dt**2*acel(t-dt,theta0,theta1)

      if(i.eq.kount) then

      print 100,t, theta2*(180./pi)

      kount=kount+kprint

      endif

      theta0=theta1

      theta1=theta2

10    continue

100   format(2x,'t,theta(deg)=', 2(4x,e11.4))

      stop

      end

