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Reference :
1. Introduction to Nonlinear Differential and Integral Equations by Harold T. Davis , page 115.
The linear pursuit equation when the pursued moves along the straight line x=a and the relative velocity of pursuer over pusued is k  is the nonlinear DE 

d2y/dx2 = (1/f(x,a)1/2 * ( 1 + (dy/dx)2 )1/2   . (1)

The equation is solved here by the finite difference method.
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The capture point is at  x=a=1  , y= 1.13  

MATLAB code

% linear pursuit  H.T. Davis Non linear Int and DE p.115

      a=1; y(1)=0;  y(2)=0; relv=1.5 ; nstep=5000; 

      k=1; dx=a/nstep ;

% eta is the y coordinate of the pursued        

      eta(1)=0; eta(2)=eta(1)+ (1/relv)*(dx^2+(y(2)-y(1))^2)^.5 ;

      for x=[2*dx:dx:a];

          k=k+1;

      f = (relv*(a-(x-dx)))^2 ;

      dydx=(y(k)-y(k-1))/dx

      ay= (1./sqrt(f))*(1.+dydx^2)^.5 ;

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

      eta(k+1)=eta(k)+ (1/relv)*(dx^2+(y(k+1)-y(k))^2)^.5 ;

  end

  x=[0:dx:a];

  plot(x,y,a,eta),xlabel('x'),ylabel('pusuer , pursued')

