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Let      V(x)= k / x /3 .

Then the equation of motion is

m d2 x/dt2   =  +3 k x2        x≥0         (1)
or

m d2 x/dt2   =  -3 k x2        x≤0   .

Suppose the initial conditions are x0 ≠ 0  while v0=0.

A time scale is suggested by the quantity

tscale = {m/(k x0)}1/2           .                  (2)

We find empirically that the period is 

τ  = 4 tscale = 4{m/(k x0)}1/2              . (3)

It is dependent on the energy , hence it is not isynchronous.    
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x0=4.   same k and  mass as above.
FORTRAN CODE 

c cubic oscillator U(x)= k*x**3  period =4.*sqrt(mass/(k*x0))

      real mass,k

      data k,mass/1.,.5/

      v0=0.

      x0=4.

      tscale=sqrt(mass/(k*x0))

      dt=tscale/100.

      tfinal=4.*tscale

      nstep=int(tfinal/dt)

      x1=x0+v0*dt

      kp=int(float(nstep)/70.)

      kount=kp

      print*,'tau=',4.*tscale

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

      print*,'  nstep =',nstep

      print*, '   '

      print 100, 0., x0

      do 10 i=2,nstep

      t=dt*float(i)

      if(x1.ge.0.)dudx=3.*k*x1**2

      if(x1.lt.0.)dudx=-3.*k*x1**2

      x2=2.*x1-x0+(dt**2/mass)*(-dudx )

      if(i.eq.kount)then

      print 100 , t,x2

      kount=kount+kp

      endif

      x0=x1

      x1=x2

10    continue

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

      stop

      end

