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Bessel’s differential equation is
 x^2 y’’ + x y’ + (x^2- n^2) y(x)=0 .
Near x=0    ,y = (1/ (2n n!)) x n  where the coefficient is chosen to conform to custom . The initial conditions are summarized below for the first four Beesel functions of the first kind.
	n 
	Y(0)
	Y’(0)
	Y’’(0)
	Y’’’(0)

	0
	1
	0
	
	

	1
	0
	½
	
	

	2
	0
	0
	(1/4)
	

	3
	0
	0
	0
	1/8


c   BESSEL’s  equation

      dimension bessel(0:10000)

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

      xf=12.

      xi=0.

      ene=1.

      nstep=6000

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

      kprint=int(float(nstep)/60.)

      kount=kprint

      y0=0.

      yprime=.5

      y1=yprime*dx+y0

      bessel(0)=y0

      bessel(1)=y1

      x=0.

      print 100,x,bessel(0)

      do 10 i=2,nstep

      x=dx*float(i)

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

      bessel(i)=y2

      if(i.eq.kount)then

      print 100, x, bessel(i)

      kount=kount+kprint

      endif

      y0=y1

      y1=y2

10    continue

100   format(2x,'x,besel(x)=',2(4x,e11.4))

      stop

      end

[image: image1.emf]Bessel function J0(x)
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Initial conditions are   y(0)=0   , y’(0)=0.

[image: image2.emf]J1(x)
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Initial conditions  y(0)=0  ,   y ‘ (0) =0.5
