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Reference:

1. Introduction to Nonlinear Differential and Integral Equations by Harold T. Davis , page 408.
The white dwarf stars equation introduced by S. Chandrasekhar is

 x(d2 y/dx2)  +2 (dy/dx) +x( y2 – C )3/2 =0.           . (1)
We solve the equation using  finite differences for a few values of C.
The initial conditions are y(0)= 1.  , (dy/dx)x=0 =0.

The Fortran code is given below.
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Fortran code

c white dwarf star equation H.T. Davis page 408

      data c,xi,xf,nstep/.01, 0.,4.,4000/

      f(x,y0,y1) = -(2./x)*(y1-y0)/dx -(y1**2-c)**(1.5)

      y0=1.

      y1=1.

      dx=(xf-xi)/float(nstep)

      kp=int(float(nstep)/40.)

      kount=kp

      print*,'c,nstep,dx=',c,nstep,dx

      print*,'   '

      print 100, xi,y0

      do 10 i=2,nstep

      x=xi+dx*float(i)

      x1=x-dx

      y2=2.*y1-y0+dx**2*f(x1,y0,y1)

      if(i.eq.kount)then

      print 100, x,y2

      kount=kount+kp

      endif

      y0=y1

      y1=y2

10    continue

100   format(2x,'x,y=',2(4x,e11.4))

      stop

      end

