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The differential equation 
[image: image2.png]v xy




is solved numerically (with k=1).

A FORTRAN code is supplied below.

Both choices of sign are worked out.

Our first equation is

 Y’’  = -xy                       (1-a)

with third derivative

y’’’ = -y – x y’                (1-b)

 The second equation is
Y’’   = + xy                     (2-a)

with third derivative

y’’’ = y + xy’        .        (2-b)

Two Taylor series are employed .
Lets call 

         V = dy/dx              (3)

         a (x,y) = y’’  = dv/dx         (4)
They are  

yn= (1/2) a(xn-1 , yn-1 ) (∆x)2 + vn-1 ∆x
         + yn-1        ,                      (5)

vn= (1/2)(da(xn-1 , yn-1 )/dx) (∆x)2 
+ a(xn-1 , yn-1 )  ∆x + vn-1             (6)
The expressions for da(xn-1 , yn-1 )/dx are

From (1-b) and ( 2-b)

da(xn-1 , yn-1 )/dx =-yn-1 – x n-1  y n-1’   

                          = -yn-1 – x n-1  v n-1’       (7)

in the first case and 
da(xn-1 , yn-1 )/dx =yn-1 +x n-1  y n-1’   

                          = yn-1 + x n-1  v n-1’    (8)

in the second case.  
Our initial conditions will be   y0  = .355502  and  v 0=-.25881  ,

(see eq. 10.4.4 and 10.4.5 of ref.1).   
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  x,v,y=     0.0000E+00    -0.2588E+00     0.3555E+00

  x,v,y=     0.1333E+00    -0.2558E+00     0.3211E+00

  x,v,y=     0.2667E+00    -0.2478E+00     0.2875E+00

  x,v,y=     0.4000E+00    -0.2357E+00     0.2552E+00

  x,v,y=     0.5333E+00    -0.2209E+00     0.2247E+00

  x,v,y=     0.6667E+00    -0.2041E+00     0.1964E+00

  x,v,y=     0.8000E+00    -0.1862E+00     0.1704E+00

  x,v,y=     0.9333E+00    -0.1679E+00     0.1468E+00

  x,v,y=     0.1067E+01    -0.1498E+00     0.1256E+00

  x,v,y=     0.1200E+01    -0.1323E+00     0.1068E+00

  x,v,y=     0.1333E+01    -0.1157E+00     0.9026E-01

  x,v,y=     0.1467E+01    -0.1003E+00     0.7588E-01

  x,v,y=     0.1600E+01    -0.8607E-01     0.6347E-01

  x,v,y=     0.1733E+01    -0.7319E-01     0.5287E-01

  x,v,y=     0.1867E+01    -0.6163E-01     0.4390E-01

  x,v,y=     0.2000E+01    -0.5132E-01     0.3639E-01

  x,v,y=     0.2133E+01    -0.4219E-01     0.3017E-01

  x,v,y=     0.2267E+01    -0.3412E-01     0.2509E-01

  x,v,y=     0.2400E+01    -0.2698E-01     0.2103E-01

  x,v,y=     0.2533E+01    -0.2061E-01     0.1786E-01

  x,v,y=     0.2667E+01    -0.1485E-01     0.1551E-01

  x,v,y=     0.2800E+01    -0.9525E-02     0.1389E-01

  x,v,y=     0.2933E+01    -0.4420E-02     0.1296E-01
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FORTRAN CODE 

c c Airy function

      real k

      a(x,y)=x*y

      dadx(x,y,v)= y +x*v

      k=1.

      scale=(1./k)**(1./3.)

      dx=scale/30.

      xi=0.

      xf=3.

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

      kprint=4

      kount=kprint

c initial conditions

      y0= .355502

      v0= -.25881

      print 100 , xi,v0,y0

      do 10 i=1,nstep

      x=xi+dx*float(i)

      y=y0 + v0*dx         + .5*a(x-dx,y0)*dx**2

      v=v0 + a(x-dx,y0)*dx +.5 *dadx(x-dx,y0,v0)*dx**2

      if(i.eq.kount)then

      print 100, x,v,y

      kount=kount+kprint

      endif

      y0=y

      v0=v

10    continue

100   format(2x,'x,v,y=',3(4x,e11.4))

      stop

      end

Airy function y'' = xy
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