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Reference :

1. Introduction to Nonlinear Differential and Integral Equations by Harold T. Davis , page 229.

We solve numerically (MATLAB CODE is given) by the finite difference merhod,the second Painlevé equation
dy/dt = 6y2 + λ t                                    , (1)

with initial conditions y(0)=1 , (dy/dt)t=0 =0 .
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There is at singular point at x ≈ 1.2     .

Second example    

(λ =5 )
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There is at singular point at x ≈ 1.5     
% First Painleve equation  d^2y/dt^2= 2*y^3 +t*y +mu

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

     tf=1;    dt=tf/4000; 

      k=1 ;

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

      k=k+1;

      ay= 6*y(k).^2 + lambda*(t-dt) ;

      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(t,v) , xlabel('t'), ylabel('dy/dt')

