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A double precision code is given that generates the first three Bessel function of positive integer order.
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               x                        J0(x)

x,J0=  0.000E+00     0.1000000000E+01

 x,J0=  0.100E+00     0.9975015621E+00

 x,J0=  0.200E+00     0.9900249722E+00

 x,J0=  0.300E+00     0.9776262465E+00

 x,J0=  0.400E+00     0.9603982267E+00

 x,J0=  0.500E+00     0.9384698072E+00

 x,J0=  0.600E+00     0.9120048635E+00

 x,J0=  0.700E+00     0.8812008886E+00

 x,J0=  0.800E+00     0.8462873528E+00

 x,J0=  0.900E+00     0.8075237981E+00

 x,J0=  0.100E+01     0.7651976866E+00

 x,J0=  0.110E+01     0.7196220185E+00

 x,J0=  0.120E+01     0.6711327443E+00

 x,J0=  0.130E+01     0.6200859896E+00

 x,J0=  0.140E+01     0.5668551204E+00

 x,J0=  0.150E+01     0.5118276717E+00

 x,J0=  0.160E+01     0.4554021676E+00

 x,J0=  0.170E+01     0.3979848594E+00

 x,J0=  0.180E+01     0.3399864110E+00

 x,J0=  0.190E+01     0.2818185594E+00

 x,J0=  0.200E+01     0.2238907791E+00

 x,J0=  0.210E+01     0.1666069803E+00

 x,J0=  0.220E+01     0.1103622669E+00

 x,J0=  0.230E+01     0.5553978445E-01

 x,J0=  0.240E+01     0.2507683297E-02

 x,J0=  0.250E+01    -0.4838377647E-01

 x,J0=  0.260E+01    -0.9680495440E-01

 x,J0=  0.270E+01    -0.1424493700E+00

 x,J0=  0.280E+01    -0.1850360334E+00

 x,J0=  0.290E+01    -0.2243115458E+00

 x,J0=  0.300E+01    -0.2600519549E+00

 x,J0=  0.310E+01    -0.2920643476E+00

 x,J0=  0.320E+01    -0.3201881696E+00

 x,J0=  0.330E+01    -0.3442962604E+00

 x,J0=  0.340E+01    -0.3642955967E+00

 x,J0=  0.350E+01    -0.3801277399E+00

 x,J0=  0.360E+01    -0.3917689834E+00

 x,J0=  0.370E+01    -0.3992302029E+00

 x,J0=  0.380E+01    -0.4025564093E+00

 x,J0=  0.390E+01    -0.4018260134E+00

 x,J0=  0.400E+01    -0.3971498073E+00

 x,J0=  0.410E+01    -0.3886696754E+00

 x,J0=  0.420E+01    -0.3765570469E+00

 x,J0=  0.430E+01    -0.3610111047E+00

 x,J0=  0.440E+01    -0.3422567693E+00

 x,J0=  0.450E+01    -0.3205424751E+00

 x,J0=  0.460E+01    -0.2961377616E+00

 x,J0=  0.470E+01    -0.2693307014E+00

 x,J0=  0.480E+01    -0.2404251876E+00

 x,J0=  0.490E+01    -0.2097381081E+00

 x,J0=  0.500E+01    -0.1775964295E+00

c  spherical Bessel functions series solution for order 0,1,2

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

      real*8 n ,jplus,jminus

      data gama, nterms,nstep /1.d0,10,50/

      pi=2.d0*dasin(1.d0)

      s=gama

c input gamafunction

      if(s.eq.0.d0)gamaf=1.d0

      if(s.eq.1.d0)gamaf=1.d0

      if(s.eq.2.d0)gamaf=2.d0

      xi=0.d0

      xf=5.d0

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

      do 10 i=0,nstep

      x=xi+dx*dfloat(i)

      call bessel(s,gama,gamaf, nterms ,x,jplus)

c      call bessel(-s,gama,nterms ,x,jminus)

c      y0=(jplus*dcos(n*pi)-jminus)/dsin(n*pi)

c      print 100, x,y0

      print 110, x,jplus

10    continue

c100   format(1x,'x,Y0=',2(4x,d10.3))

110   format(1x,'x,J0=',1x,d10.3,4x,d17.10)

      stop

      end

      subroutine bessel(s,gama,gamaf,nterms ,x,j0)

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

      real*8 j0,n

c convention a0= 1./( 2**s*gammafunction(s+1.) )

      an=1.d0/(2.d0**s*gamaf)

      sum=an*x**s

      do 10 i=1,nterms

      n=2.d0*dfloat(i)

      anplus2=-an/( (s+n)**2-gama**2 )

      sum=sum+anplus2*x**(s+n)

      an=anplus2

10    continue

      j0=sum

      return

      end

