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J0   , J1   are calculated using the differential equation with the appropiate initial conditions y(0)  , y’(0).
 Then J2 is calculated using the recursion formula.
Jn+1 (x) =  (2n/x) Jn (x) - Jn-1 (x)

In the same manner J3 can be obtained from J1   and  J2 .
c   BESSEL equation

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

      dimension bessel0(0:10000),bessel1(0:10000) ,bessel2(0:10000)

c for Jn - Bessel functions of the first kind //to start at the origin

c      y(x0=) aprox= x**n/(2**n *(factorial(n))  length scale = 1./n

      a(y1,y0,x1,ene)=-(y1-y0)/(dx*x1)-(1.d0-ene**2/x1**2)*y1

      xi=0.d0

      xf=5.d0

      nstep=7000

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

      kprint=int(dfloat(nstep)/50.d0)

      kount=kprint

      bessel0(0)=1.d0

      bessel0(1)= 1.d0

      bessel1(0)= 0.d0

      bessel1(1)=(1.d0/(2.d0**1.d0*1.d0))*dx**1.d0

      x=xi

      do 10 i=2,nstep

      x=xi + dx*dfloat(i)

      y0=bessel0(i-2)

      y1=bessel0(i-1)

      y2=2.d0*y1-y0+(dx**2)*a(y1,y0,x-dx,0.d0)

      bessel0(i)=y2

      y0=y1

      y1=y2

10    continue

      x=xi

      do 20 i=2,nstep

      x=xi + dx*dfloat(i)

      y0=bessel1(i-2)

      y1=bessel1(i-1)

      y2=2.d0*y1-y0+(dx**2)*a(y1,y0,x-dx,1.d0)

      bessel1(i)=y2

      y0=y1

      y1=y2

20    continue

      call recursion(bessel1,bessel0,bessel2,dx,nstep)

      do 30 i=0,nstep,kount

      x=Dx*dfloat(i)

      print 100 , x , bessel0(i), bessel1(i),bessel2(i)

30    continue

100   format(2x,'x,bs0,bs1,bs2=',4(4x,d11.4))

       stop

       end

      subroutine recursion(bessel1,bessel0,bessel2,dx,nstep)

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

      dimension bessel0(0:10000),bessel1(0:10000) ,bessel2(0:10000)

      bessel2(0)=0.d0

      do 10 i=1,nstep

      x=dx*dfloat(i)

      bessel2(i)= (2.d0/x)*bessel1(i)-bessel0(i)

10    continue

      return

      end
  x,bs0,bs1,bs2=     0.0000E+00     0.1000E+01     0.0000E+00     0.0000E+00

  x,bs0,bs1,bs2=     0.1000E+00     0.9975E+00     0.4994E-01     0.1258E-02

  x,bs0,bs1,bs2=     0.2000E+00     0.9900E+00     0.9950E-01     0.5001E-02

  x,bs0,bs1,bs2=     0.3000E+00     0.9776E+00     0.1483E+00     0.1119E-01

  x,bs0,bs1,bs2=     0.4000E+00     0.9603E+00     0.1960E+00     0.1977E-01

  x,bs0,bs1,bs2=     0.5000E+00     0.9384E+00     0.2423E+00     0.3065E-01

  x,bs0,bs1,bs2=     0.6000E+00     0.9119E+00     0.2867E+00     0.4371E-01

  x,bs0,bs1,bs2=     0.7000E+00     0.8811E+00     0.3290E+00     0.5884E-01

  x,bs0,bs1,bs2=     0.8000E+00     0.8462E+00     0.3688E+00     0.7588E-01

  x,bs0,bs1,bs2=     0.9000E+00     0.8074E+00     0.4059E+00     0.9465E-01

  x,bs0,bs1,bs2=     0.1000E+01     0.7650E+00     0.4400E+00     0.1150E+00

  x,bs0,bs1,bs2=     0.1100E+01     0.7195E+00     0.4709E+00     0.1366E+00

  x,bs0,bs1,bs2=     0.1200E+01     0.6710E+00     0.4982E+00     0.1594E+00

  x,bs0,bs1,bs2=     0.1300E+01     0.6199E+00     0.5220E+00     0.1831E+00

  x,bs0,bs1,bs2=     0.1400E+01     0.5667E+00     0.5419E+00     0.2074E+00

  x,bs0,bs1,bs2=     0.1500E+01     0.5116E+00     0.5579E+00     0.2322E+00

  x,bs0,bs1,bs2=     0.1600E+01     0.4552E+00     0.5698E+00     0.2570E+00

  x,bs0,bs1,bs2=     0.1700E+01     0.3978E+00     0.5777E+00     0.2818E+00

  x,bs0,bs1,bs2=     0.1800E+01     0.3398E+00     0.5814E+00     0.3062E+00

  x,bs0,bs1,bs2=     0.1900E+01     0.2816E+00     0.5810E+00     0.3300E+00

  x,bs0,bs1,bs2=     0.2000E+01     0.2237E+00     0.5766E+00     0.3529E+00

  x,bs0,bs1,bs2=     0.2100E+01     0.1664E+00     0.5682E+00     0.3747E+00

  x,bs0,bs1,bs2=     0.2200E+01     0.1102E+00     0.5558E+00     0.3951E+00

  x,bs0,bs1,bs2=     0.2300E+01     0.5539E-01     0.5397E+00     0.4139E+00

  x,bs0,bs1,bs2=     0.2400E+01     0.2367E-02     0.5200E+00     0.4310E+00

  x,bs0,bs1,bs2=     0.2500E+01    -0.4851E-01     0.4969E+00     0.4461E+00

  x,bs0,bs1,bs2=     0.2600E+01    -0.9692E-01     0.4707E+00     0.4590E+00

  x,bs0,bs1,bs2=     0.2700E+01    -0.1426E+00     0.4415E+00     0.4696E+00

  x,bs0,bs1,bs2=     0.2800E+01    -0.1851E+00     0.4096E+00     0.4777E+00

  x,bs0,bs1,bs2=     0.2900E+01    -0.2244E+00     0.3753E+00     0.4832E+00

  x,bs0,bs1,bs2=     0.3000E+01    -0.2601E+00     0.3389E+00     0.4860E+00

  x,bs0,bs1,bs2=     0.3100E+01    -0.2921E+00     0.3008E+00     0.4861E+00

  x,bs0,bs1,bs2=     0.3200E+01    -0.3202E+00     0.2612E+00     0.4835E+00

  x,bs0,bs1,bs2=     0.3300E+01    -0.3443E+00     0.2205E+00     0.4779E+00

  x,bs0,bs1,bs2=     0.3400E+01    -0.3643E+00     0.1791E+00     0.4696E+00

  x,bs0,bs1,bs2=     0.3500E+01    -0.3801E+00     0.1372E+00     0.4585E+00

  x,bs0,bs1,bs2=     0.3600E+01    -0.3917E+00     0.9535E-01     0.4447E+00

  x,bs0,bs1,bs2=     0.3700E+01    -0.3992E+00     0.5372E-01     0.4282E+00

  x,bs0,bs1,bs2=     0.3800E+01    -0.4025E+00     0.1272E-01     0.4092E+00

  x,bs0,bs1,bs2=     0.3900E+01    -0.4017E+00    -0.2734E-01     0.3877E+00

  x,bs0,bs1,bs2=     0.4000E+01    -0.3970E+00    -0.6613E-01     0.3640E+00

  x,bs0,bs1,bs2=     0.4100E+01    -0.3885E+00    -0.1033E+00     0.3381E+00

  x,bs0,bs1,bs2=     0.4200E+01    -0.3764E+00    -0.1387E+00     0.3104E+00

  x,bs0,bs1,bs2=     0.4300E+01    -0.3609E+00    -0.1719E+00     0.2809E+00

  x,bs0,bs1,bs2=     0.4400E+01    -0.3421E+00    -0.2028E+00     0.2499E+00

  x,bs0,bs1,bs2=     0.4500E+01    -0.3204E+00    -0.2311E+00     0.2177E+00

  x,bs0,bs1,bs2=     0.4600E+01    -0.2960E+00    -0.2566E+00     0.1844E+00

  x,bs0,bs1,bs2=     0.4700E+01    -0.2692E+00    -0.2791E+00     0.1504E+00

  x,bs0,bs1,bs2=     0.4800E+01    -0.2403E+00    -0.2985E+00     0.1159E+00

  x,bs0,bs1,bs2=     0.4900E+01    -0.2096E+00    -0.3147E+00     0.8113E-01

  x,bs0,bs1,bs2=     0.5000E+01    -0.1774E+00    -0.3275E+00     0.4641E-01
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