Double precision FORTRAN code for Bessel functions of the second kind Y0 , Y1 , Y2
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Reference:

Handbook of Mathematical Functions: with Formulas, Graphs, and Mathematical Tables (DOVER PUBLICATIONS) by Milton Abramowitz and Irene A. Stegun 
The definition of Yν ,the Bessel function of the second kind ,is

Yν (z) = lim ν→integer { Jν (z) cos(νπ) – J-ν (z) } /sin(νπ)       (1)
where 

Jν (z) = (z/2)ν ∑ k=0 (-z2 /4)k / {k! Γ (ν +k+1) }                  .        (2)
We present a code for the .calculation of Yn .the results should be compared with those of  table 9.1 , page 390 of  Ref. 1.
Run for Y0
n=0 + 1E-7      nterms =40 
 x,Yn= 0.100E+00   -0.1534236039E+01

 x,Yn= 0.200E+00   -0.1081102709E+01

 x,Yn= 0.300E+00   -0.8072709630E+00

 x,Yn= 0.400E+00   -0.6060219511E+00

 x,Yn= 0.500E+00   -0.4445161126E+00

 x,Yn= 0.600E+00   -0.3085072454E+00

 x,Yn= 0.700E+00   -0.1906623017E+00

 x,Yn= 0.800E+00   -0.8679964528E-01

 x,Yn= 0.900E+00    0.5630946951E-02

 x,Yn= 0.100E+01    0.8825961141E-01

 x,Yn= 0.110E+01    0.1621658566E+00

 x,Yn= 0.120E+01    0.2280861637E+00

 x,Yn= 0.130E+01    0.2865380241E+00

 x,Yn= 0.140E+01    0.3378978070E+00

 x,Yn= 0.150E+01    0.3824516096E+00

 x,Yn= 0.160E+01    0.4204295894E+00

 x,Yn= 0.170E+01    0.4520297028E+00

 x,Yn= 0.180E+01    0.4774344272E+00

 x,Yn= 0.190E+01    0.4968226927E+00

 x,Yn= 0.200E+01    0.5103784043E+00

 x,Yn= 0.210E+01    0.5182964782E+00

 x,Yn= 0.220E+01    0.5207870357E+00

 x,Yn= 0.230E+01    0.5180781566E+00

 x,Yn= 0.240E+01    0.5104175179E+00

 x,Yn= 0.250E+01    0.4980731401E+00

 x,Yn= 0.260E+01    0.4813333800E+00

 x,Yn= 0.270E+01    0.4605063474E+00

 x,Yn= 0.280E+01    0.4359187942E+00

 x,Yn= 0.290E+01    0.4079145870E+00

 x,Yn= 0.300E+01    0.3768528379E+00

 x,Yn= 0.310E+01    0.3431057253E+00
*****

n=1 + 1E-7      nterms =40 
 x,Yn= 0.100E+00   -0.6458963308E+01

 x,Yn= 0.200E+00   -0.3323846936E+01

 x,Yn= 0.300E+00   -0.2293137638E+01

 x,Yn= 0.400E+00   -0.1780915380E+01

 x,Yn= 0.500E+00   -0.1471526777E+01

 x,Yn= 0.600E+00   -0.1260456974E+01

 x,Yn= 0.700E+00   -0.1103326921E+01

 x,Yn= 0.800E+00   -0.9782328019E+00

 x,Yn= 0.900E+00   -0.8732269010E+00

 x,Yn= 0.100E+01   -0.7813248994E+00

 x,Yn= 0.110E+01   -0.6982434051E+00

 x,Yn= 0.120E+01   -0.6212719307E+00

 x,Yn= 0.130E+01   -0.5486668586E+00

 x,Yn= 0.140E+01   -0.4793054848E+00

 x,Yn= 0.150E+01   -0.4124782648E+00

 x,Yn= 0.160E+01   -0.3477584762E+00

 x,Yn= 0.170E+01   -0.2849172161E+00

 x,Yn= 0.180E+01   -0.2238660138E+00

 x,Yn= 0.190E+01   -0.1646167842E+00

 x,Yn= 0.200E+01   -0.1072530453E+00

 x,Yn= 0.210E+01   -0.5190864622E-01

 x,Yn= 0.220E+01    0.1248423548E-02

 x,Yn= 0.230E+01    0.5202857822E-01

 x,Yn= 0.240E+01    0.1002306484E+00

 x,Yn= 0.250E+01    0.1456499662E+00

 x,Yn= 0.260E+01    0.1880850096E+00

 x,Yn= 0.270E+01    0.2273429197E+00

 x,Yn= 0.280E+01    0.2632441197E+00

 x,Yn= 0.290E+01    0.2956261765E+00

 x,Yn= 0.300E+01    0.3243470304E+00

 x,Yn= 0.310E+01    0.3492876383E+00
******

n= 2 + 1.E-7        nterms= 40
 x,Yn= 0.100E+00   -0.1276448271E+03

 x,Yn= 0.200E+00   -0.3215715374E+02

 x,Yn= 0.300E+00   -0.1448009836E+02

 x,Yn= 0.400E+00   -0.8298339277E+01

 x,Yn= 0.500E+00   -0.5441375174E+01

 x,Yn= 0.600E+00   -0.3892800617E+01

 x,Yn= 0.700E+00   -0.2961486100E+01

 x,Yn= 0.800E+00   -0.2358570176E+01

 x,Yn= 0.900E+00   -0.1945926107E+01

 x,Yn= 0.100E+01   -0.1650704695E+01

 x,Yn= 0.110E+01   -0.1431500301E+01

 x,Yn= 0.120E+01   -0.1263347476E+01

 x,Yn= 0.130E+01   -0.1130457516E+01

 x,Yn= 0.140E+01   -0.1022446466E+01

 x,Yn= 0.150E+01   -0.9322603231E+00

 x,Yn= 0.160E+01   -0.8549775961E+00

 x,Yn= 0.170E+01   -0.7870893754E+00

 x,Yn= 0.180E+01   -0.7260509578E+00

 x,Yn= 0.190E+01   -0.6699938125E+00

 x,Yn= 0.200E+01   -0.6175354074E+00

 x,Yn= 0.210E+01   -0.5676504589E+00

 x,Yn= 0.220E+01   -0.5195817601E+00

 x,Yn= 0.230E+01   -0.4727770645E+00

 x,Yn= 0.240E+01   -0.4268434683E+00

 x,Yn= 0.250E+01   -0.3815137615E+00

 x,Yn= 0.260E+01   -0.3366210957E+00

 x,Yn= 0.270E+01   -0.2920795157E+00

 x,Yn= 0.280E+01   -0.2478686603E+00

 x,Yn= 0.290E+01   -0.2040215081E+00

 x,Yn= 0.300E+01   -0.1606143178E+00

 x,Yn= 0.310E+01   -0.1177582344E+00




Fortran code
c   Bessel functions series solution , Y0 ,Y1, Y2,

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

      dimension akplus(0:200) ,akminus(0:200)

      real*8 n ,jplus,jminus

      data n, nterms,nstep /0.0000001d0,60,50/

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

      s=n

      xi=.1d0

      xf=5.1d0

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

      print*,'  '

      do 10 i=0,nstep

      x=xi+dx*dfloat(i)

      jplus=0.d0

      jminus=0.d0

      do 50 L=0,nterms

      if(L.eq.0)factL=1.d0

      if(L.ge.1)factL=dfloat(L)*factL

      jplus=jplus+(.5d0*x)**n*(-.25d0*x**2)**L/

     $ (factL*gamma(n+dfloat(L)+1.d0))

      jminus=jminus+(.5d0*x)**(-n)*(-.25d0*x**2)**L/

     $ (factL*gamma(-n+dfloat(L)+1.d0))

50    continue

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

c      print 100,x,jplus,jminus,Yn

      print 100,x,Yn

10    continue

c100   format(1x,'x,j+,j-,Yn=',4(3x,d10.3))

100   format(1x,'x,Yn=',d10.3,3x,d17.10)

c150   format(1x,'test gamma(2.d0)=',3x,d13.6)

      stop

      end

c function gamma with recursion formula gama(x+1)=x*gama(x)

      function gamma(z)

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

      if(z.lt.0.d0)then

      z1=z

      call zarray(z1,u,denom)

      gamma=gamma2(u)/denom

      endif

      if(z.gt.0.d0)then

      u=z

      denom=1.d0

      gamma=gamma2(u)/denom

      endif

c      print 100,z,gamma2(u)/denom

100   format(1x,'z,gamma=',d10.3,3x,d19.12)

      return

      end

      subroutine zarray(z1,u,denom)

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

      dimension za(100)

      u=z1

      denom=1.d0

      do 10 i=1,20

      if(u.lt.0.d0)then

      za(i)=u

c      print*,'i,za(i)=',i,za(i)

      nt=i

      endif

      u=u+1.d0

      if(u.gt.0.d0)goto 30

10    continue

30    do 20 j=1,nt

      denom=denom*za(j)

20    continue

100   return

      end

      function gamma2(z)

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

      data ti,nstep /0.d0,40001/

      f(t)=t**(z-1.d0)*dexp(-t)

      tf=30.d0

      dt=(tf-ti)/dfloat(nstep)

      sum=dt**z/z -dt**(z+1.d0)/(z+1.d0)

      do 10 i=2,nstep,2

      t=ti+dt*dfloat(i)

      sum=sum+(dt/3.d0)*(f(t-dt)+ 4.d0*f(t) +f(t+dt))

10    continue

      gamma2=sum

      return

      end
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