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Reference:

1. Introduction to Nonlinear Differential and Integral Equations by Harold T. Davis , page 409

An equation of interest in the study of the current flow between coaxial cylinders is 

                    3*y* d2y/dx2  + (dy/dx)2 + 4*y*(dy/dx)+y2 =1   .  (1)

It has  y = 1    as  a singular solution.

The equation is solved here with initial conditions y(0)=0., (dy/dx)=1.

The variable x is related to the radial coordinates by , x =log ( r/r0)   , r0 being the radius of the inner cylinder.

We chose  r(initial) = .01 m  ,  r (exterior)= 0.20 m.
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FORTRAN CODE

c Langmuir differential equation  Ref.Intr. to Nonlinear differential

c  and integral equations  , H. T. Davis, page 409,Dover Publications

c     3*y*d2y/dx^2 + (dy/dx)^2 + 4*y*(dy/dx)+y^2=1

      a2(y)= (1./(3.*y))*(1.-dydx**2 - 4.*y*dydx-y**2)

      data ri,rf,nstep/1.e-2,20.e-2, 5000/

      xi= log(ri/ri)

      xf= log(rf/ri)

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

      kp=int(float(nstep)/60.)

      kount=kp

      y0=0.

      dydx=1.

      y1=y0+dx*dydx

      print 100,xi,ri,y0

      do 10 i=2,nstep

      x=xi+dx*float(i)

      r=ri*exp(x)

      dydx=(y1-y0)/dx

      y2=2.*y1-y0+dx**2*a2(y1)

      if(i.eq.kount)then

      print 100 ,x, r, y2

      kount=kount+kp

      endif

      y0=y1

      y1=y2

10    continue

      print 100 ,x, r, y2

100   format(1x,'x,r(meters),y=',3(3x,e10.3))

      stop

      end

