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Consider the DE 

F''  +(c/z -1) F'  -(a/z)F= 0     (1) 

with initial conditions  F(0)= 1  ,  (dF/dz)0  = a/c      .

The solution  analytic at z=0 has the series form 
F (a,c,z) = 1 + (a/c) z + a(a+1)z**2/ [2!(c (c+1))  ]

+ a(a+1)(a+2)*z**3/ [ 3! c(c+1)(c+2) ]  + ...                   (2)

With the code given below we integrate the equation using a finite difference method.
The difference equation is

      f2=2.*f1-f0+dz**2*g(z-dz,f0,f1)                                           (3)

where      g(z,f0,f1)= (a/z)*f1 -(c/z-1.)* (f1-f0)/dz.
  z,f2,confl=   0.1000E+00   0.1052E+01   0.1052E+01

  z,f2,confl=   0.2000E+00   0.1107E+01   0.1107E+01

  z,f2,confl=   0.3000E+00   0.1166E+01   0.1166E+01

  z,f2,confl=   0.4000E+00   0.1230E+01   0.1230E+01

  z,f2,confl=   0.5000E+00   0.1298E+01   0.1297E+01

  z,f2,confl=   0.6000E+00   0.1371E+01   0.1370E+01

  z,f2,confl=   0.7000E+00   0.1449E+01   0.1448E+01

  z,f2,confl=   0.8000E+00   0.1532E+01   0.1532E+01

  z,f2,confl=   0.9000E+00   0.1622E+01   0.1622E+01

  z,f2,confl=   0.1000E+01   0.1719E+01   0.1718E+01

  z,f2,confl=   0.1100E+01   0.1823E+01   0.1822E+01

  z,f2,confl=   0.1200E+01   0.1934E+01   0.1933E+01

  z,f2,confl=   0.1300E+01   0.2054E+01   0.2053E+01

  z,f2,confl=   0.1400E+01   0.2183E+01   0.2182E+01

  z,f2,confl=   0.1500E+01   0.2322E+01   0.2321E+01

  z,f2,confl=   0.1600E+01   0.2472E+01   0.2471E+01

  z,f2,confl=   0.1700E+01   0.2633E+01   0.2632E+01

  z,f2,confl=   0.1800E+01   0.2807E+01   0.2805E+01

  z,f2,confl=   0.1900E+01   0.2995E+01   0.2993E+01

  z,f2,confl=   0.2000E+01   0.3197E+01   0.3195E+01

  z,f2,confl=   0.2100E+01   0.3415E+01   0.3412E+01

  z,f2,confl=   0.2200E+01   0.3650E+01   0.3648E+01

  z,f2,confl=   0.2300E+01   0.3905E+01   0.3902E+01

  z,f2,confl=   0.2400E+01   0.4179E+01   0.4176E+01

  z,f2,confl=   0.2500E+01   0.4476E+01   0.4473E+01

  z,f2,confl=   0.2600E+01   0.4797E+01   0.4794E+01

  z,f2,confl=   0.2700E+01   0.5144E+01   0.5141E+01

  z,f2,confl=   0.2800E+01   0.5520E+01   0.5516E+01

  z,f2,confl=   0.2900E+01   0.5926E+01   0.5922E+01

  z,f2,confl=   0.3000E+01   0.6367E+01   0.6362E+01

  z,f2,confl=   0.3100E+01   0.6843E+01   0.6838E+01

  z,f2,confl=   0.3200E+01   0.7359E+01   0.7354E+01

  z,f2,confl=   0.3300E+01   0.7919E+01   0.7913E+01

  z,f2,confl=   0.3400E+01   0.8525E+01   0.8519E+01

  z,f2,confl=   0.3500E+01   0.9182E+01   0.9176E+01

  z,f2,confl=   0.3600E+01   0.9895E+01   0.9888E+01

  z,f2,confl=   0.3700E+01   0.1067E+02   0.1066E+02

  z,f2,confl=   0.3800E+01   0.1151E+02   0.1150E+02

  z,f2,confl=   0.3900E+01   0.1242E+02   0.1241E+02

  z,f2,confl=   0.4000E+01   0.1341E+02   0.1340E+02

  z,f2,confl=   0.4100E+01   0.1448E+02   0.1447E+02

  z,f2,confl=   0.4200E+01   0.1565E+02   0.1564E+02

  z,f2,confl=   0.4300E+01   0.1692E+02   0.1690E+02

  z,f2,confl=   0.4400E+01   0.1829E+02   0.1828E+02

  z,f2,confl=   0.4500E+01   0.1979E+02   0.1978E+02

  z,f2,confl=   0.4600E+01   0.2142E+02   0.2140E+02

  z,f2,confl=   0.4700E+01   0.2319E+02   0.2317E+02

  z,f2,confl=   0.4800E+01   0.2512E+02   0.2509E+02

  z,f2,confl=   0.4900E+01   0.2721E+02   0.2719E+02

  z,f2,confl=   0.5000E+01   0.2949E+02   0.2946E+02
c Solution of the  confluent hypergeometric function

c  F''  +(c/z -1) F'  -(a/z)F= 0.    IC   F(0)=1.   , F'(0)= a/c

      g(z,f0,f1)= (a/z)*f1 -(c/z-1.)* (f1-f0)/dz

      a=1.

      c=2.

      zf=5.

      nstep=2000

      kprint=int(float(nstep)/50.)

      kount=kprint

      dz=zf/float(nstep)

      f0=1.

      f1=(a/c)*dz+f0

      do 10 i=2,nstep

      z=dz*float(i)

      f2=2.*f1-f0+dz**2*g(z-dz,f0,f1)

      if(i.eq.kount)then

      print 100,z,f2,conf(a,c,z)

      kount=kount+kprint

      end if

      f0=f1

      f1=f2

10    continue

100   format(2x,'z,f2,confl=',3(2x,e11.4))

      stop

      end

      function conf(a,c,x)

      sum=1.+(a/c)*x

      anum=a

      den=c

      do 10 i=2,12

      anum=anum*(a+float(i-1))

      den=den*float(i)*(c+float(i-1))

      sum=sum+(anum/den)*x**i

10    continue

      conf=sum

      return

      end

