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Reference:

1. Introduction to Nonlinear Differential and Integral Equations by Harold T. Davis , page 390.
The following example of  Duffing equation is solved numerically.

 d^2y/dt^2 = -y + (1/6) y3 +2 sin(3ωt)                                 (1)

 y vst t  is plotted and (dy/dt) vs  y 
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MATLAB CODE

  %  ay= -y+(1/6)*y^3+2*sin(3*w*t)

   w=sqrt(.86202);

       y(1)=0 ; y(2)=y(1) ; v(1)=0; v(2)=0;

     tscale=1/omega; 

     tf=2.2*pi;    dt=tf/4000; 

      k=1 ;

      for t=[2*dt:dt:tf];

      k=k+1;

      ay= -y(k)+(1/6)*y(k).^3 + 2*sin(3*w*t);

      y(k+1)=2*y(k)-y(k-1)+(dt^2)*ay ;

      v(k+1)=(y(k+1)-y(k))/dt ;

      end

      t=[0:dt:tf];

      plot(t,y),xlabel('t'),ylabel('y')

   % plot(y,v) , xlabel('y'), ylabel('v')

