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The second-order homogeneous Cauchy-Euler equidimensional equation has the form 

	
	[image: image2.jpg]axy" + by’ +cy =0






	


Lets take the case 

                                        x2 y’’ -3xy’+3y=0 .                                           (1)
	

	  

	


The analytical solution is ,

                                                        y= c1 x + c2 x3                             .     (2)

Let’s select the solution with c1=1 , c2=2.  Take the initial conditions aa 

y(1.)= c1+c2  ,  (dy/dx)x=1  = c1+3*c2  .     
Solving (1) by finite differences gives     
y2 = 2 y1 – y0  + ( ∆x) 2 * ( 3 (y1-y0)/(x1* ∆x)  -3*y1/x12 )                      (3)  
  x,y,yan=    0.10000E+01    0.11000E+01    0.11000E+01

  x,y,yan=    0.10300E+01    0.11393E+01    0.11393E+01

  x,y,yan=    0.10600E+01    0.11791E+01    0.11791E+01

  x,y,yan=    0.10900E+01    0.12195E+01    0.12195E+01

  x,y,yan=    0.11200E+01    0.12605E+01    0.12605E+01

  x,y,yan=    0.11500E+01    0.13020E+01    0.13021E+01

  x,y,yan=    0.11800E+01    0.13443E+01    0.13443E+01

  x,y,yan=    0.12100E+01    0.13871E+01    0.13872E+01

  x,y,yan=    0.12400E+01    0.14306E+01    0.14307E+01

  x,y,yan=    0.12700E+01    0.14747E+01    0.14748E+01

  x,y,yan=    0.13000E+01    0.15196E+01    0.15197E+01

  x,y,yan=    0.13300E+01    0.15651E+01    0.15653E+01

  x,y,yan=    0.13600E+01    0.16114E+01    0.16115E+01

  x,y,yan=    0.13900E+01    0.16584E+01    0.16586E+01

  x,y,yan=    0.14200E+01    0.17061E+01    0.17063E+01

  x,y,yan=    0.14500E+01    0.17546E+01    0.17549E+01

  x,y,yan=    0.14800E+01    0.18039E+01    0.18042E+01

  x,y,yan=    0.15100E+01    0.18540E+01    0.18543E+01

  x,y,yan=    0.15400E+01    0.19049E+01    0.19052E+01

  x,y,yan=    0.15700E+01    0.19566E+01    0.19570E+01

  x,y,yan=    0.16000E+01    0.20092E+01    0.20096E+01

  x,y,yan=    0.16300E+01    0.20627E+01    0.20631E+01

  x,y,yan=    0.16600E+01    0.21170E+01    0.21174E+01

  x,y,yan=    0.16900E+01    0.21722E+01    0.21727E+01

  x,y,yan=    0.17200E+01    0.22283E+01    0.22288E+01

  x,y,yan=    0.17500E+01    0.22853E+01    0.22859E+01

  x,y,yan=    0.17800E+01    0.23433E+01    0.23440E+01

  x,y,yan=    0.18100E+01    0.24023E+01    0.24030E+01

  x,y,yan=    0.18400E+01    0.24622E+01    0.24630E+01

  x,y,yan=    0.18700E+01    0.25231E+01    0.25239E+01

  x,y,yan=    0.19000E+01    0.25850E+01    0.25859E+01

  x,y,yan=    0.19300E+01    0.26480E+01    0.26489E+01

  x,y,yan=    0.19600E+01    0.27120E+01    0.27130E+01

  x,y,yan=    0.19900E+01    0.27770E+01    0.27781E+01

  x,y,yan=    0.20200E+01    0.28431E+01    0.28442E+01

  x,y,yan=    0.20500E+01    0.29103E+01    0.29115E+01

  x,y,yan=    0.20800E+01    0.29786E+01    0.29799E+01

  x,y,yan=    0.21100E+01    0.30480E+01    0.30494E+01

  x,y,yan=    0.21400E+01    0.31186E+01    0.31200E+01

  x,y,yan=    0.21700E+01    0.31903E+01    0.31918E+01

  x,y,yan=    0.22000E+01    0.32632E+01    0.32648E+01

  x,y,yan=    0.22300E+01    0.33373E+01    0.33390E+01

  x,y,yan=    0.22600E+01    0.34125E+01    0.34143E+01

  x,y,yan=    0.22900E+01    0.34890E+01    0.34909E+01

  x,y,yan=    0.23200E+01    0.35667E+01    0.35687E+01

  x,y,yan=    0.23500E+01    0.36457E+01    0.36478E+01

  x,y,yan=    0.23800E+01    0.37259E+01    0.37281E+01

  x,y,yan=    0.24100E+01    0.38074E+01    0.38098E+01

  x,y,yan=    0.24400E+01    0.38902E+01    0.38927E+01

  x,y,yan=    0.24700E+01    0.39744E+01    0.39769E+01

  x,y,yan=    0.25000E+01    0.40598E+01    0.40625E+01

  x,y,yan=    0.25300E+01    0.41466E+01    0.41494E+01

  x,y,yan=    0.25600E+01    0.42348E+01    0.42377E+01

  x,y,yan=    0.25900E+01    0.43243E+01    0.43274E+01

  x,y,yan=    0.26200E+01    0.44152E+01    0.44185E+01

  x,y,yan=    0.26500E+01    0.45076E+01    0.45110E+01

  x,y,yan=    0.26800E+01    0.46014E+01    0.46049E+01

  x,y,yan=    0.27100E+01    0.46966E+01    0.47003E+01

  x,y,yan=    0.27400E+01    0.47932E+01    0.47971E+01

  x,y,yan=    0.27700E+01    0.48914E+01    0.48954E+01

  x,y,yan=    0.28000E+01    0.49910E+01    0.49952E+01

  x,y,yan=    0.28300E+01    0.50922E+01    0.50965E+01

  x,y,yan=    0.28600E+01    0.51949E+01    0.51994E+01

  x,y,yan=    0.28900E+01    0.52991E+01    0.53038E+01

  x,y,yan=    0.29200E+01    0.54048E+01    0.54097E+01

  x,y,yan=    0.29500E+01    0.55122E+01    0.55172E+01

  x,y,yan=    0.29800E+01    0.56211E+01    0.56264E+01

  x,y,yan=    0.30100E+01    0.57316E+01    0.57371E+01

  x,y,yan=    0.30400E+01    0.58438E+01    0.58494E+01

  x,y,yan=    0.30700E+01    0.59576E+01    0.59634E+01

  x,y,yan=    0.31000E+01    0.60730E+01    0.60791E+01

  x,y,yan=    0.31300E+01    0.61901E+01    0.61964E+01

  x,y,yan=    0.31600E+01    0.63089E+01    0.63154E+01

  x,y,yan=    0.31900E+01    0.64294E+01    0.64362E+01

  x,y,yan=    0.32200E+01    0.65516E+01    0.65586E+01

  x,y,yan=    0.32500E+01    0.66756E+01    0.66828E+01

  x,y,yan=    0.32800E+01    0.68013E+01    0.68088E+01

  x,y,yan=    0.33100E+01    0.69288E+01    0.69365E+01

  x,y,yan=    0.33400E+01    0.70580E+01    0.70660E+01

  x,y,yan=    0.33700E+01    0.71890E+01    0.71973E+01

  x,y,yan=    0.34000E+01    0.73219E+01    0.73304E+01

  x,y,yan=    0.34300E+01    0.74566E+01    0.74654E+01

  x,y,yan=    0.34600E+01    0.75931E+01    0.76022E+01

  x,y,yan=    0.34900E+01    0.77315E+01    0.77409E+01

  x,y,yan=    0.35200E+01    0.78718E+01    0.78814E+01

  x,y,yan=    0.35500E+01    0.80140E+01    0.80239E+01

  x,y,yan=    0.35800E+01    0.81581E+01    0.81683E+01

  x,y,yan=    0.36100E+01    0.83041E+01    0.83146E+01

  x,y,yan=    0.36400E+01    0.84520E+01    0.84629E+01

  x,y,yan=    0.36700E+01    0.86019E+01    0.86131E+01

  x,y,yan=    0.37000E+01    0.87538E+01    0.87653E+01

  x,y,yan=    0.37300E+01    0.89077E+01    0.89195E+01

  x,y,yan=    0.37600E+01    0.90636E+01    0.90757E+01

  x,y,yan=    0.37900E+01    0.92215E+01    0.92340E+01

  x,y,yan=    0.38200E+01    0.93814E+01    0.93943E+01

  x,y,yan=    0.38500E+01    0.95435E+01    0.95567E+01

  x,y,yan=    0.38800E+01    0.97075E+01    0.97211E+01

  x,y,yan=    0.39100E+01    0.98737E+01    0.98876E+01

  x,y,yan=    0.39400E+01    0.10042E+02    0.10056E+02

  x,y,yan=    0.39700E+01    0.10212E+02    0.10227E+02

  x,y,yan=    0.40000E+01    0.10385E+02    0.10400E+02

  x,y,yan=    0.40000E+01    0.10385E+02    0.10400E+02                 

c Cauchy - Euler  equidimensional  differential equation

      implicit real*8(a-h,o-z)

      data c1, c2, nstep/ 1.d0,.1d0, 5000/

      yan(x)=c1*x+c2*x**3

      xi=1.d0

      xf=4.d0

      y0=yan(xi)

      yprime=c1 +3.d0*c2*xi**2

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

      y1=y0+dx*yprime

      kp=50

      kount=kp

      print 100, xi,y0 ,yan(xi)

      do 10 i=2,nstep

      x=xi+dx*dfloat(i)

      y2 = 2.d0*y1 -y0 +dx**2*( 3.d0*(y1-y0)/((x-dx)*dx) -

     $ (3.d0*y1)/(x-dx)**2 )

      if(i.eq.kount)then

      print 100, x,y2,yan(x)

      kount=kount+kp

      endif

      y0=y1

      y1=y2

10    continue

100   format(2x,'x,y,yan=',3(3x,d12.5))

      print 100, x,y2,yan(x)

      stop

      end

