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1. Numerical Solution of Differential Equations 
by William Edmund Milne page 101

The solution of      y''+xy'+y=2x that passes through the points (0,1) and (1,0) is obtained using finite differences and the  shooting method. No recourse is made to the analytical theory.
y(x=L ) vs (dy/dx)x=0
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x,y =     0.0000E+00     0.1000E+01

 x,y =     0.5000E-01     0.9379E+00

 x,y =     0.1000E+00     0.8738E+00

 x,y =     0.1500E+00     0.8084E+00

 x,y =     0.2000E+00     0.7422E+00

 x,y =     0.2500E+00     0.6758E+00

 x,y =     0.3000E+00     0.6097E+00

 x,y =     0.3500E+00     0.5447E+00

 x,y =     0.4000E+00     0.4812E+00

 x,y =     0.4500E+00     0.4197E+00

 x,y =     0.5000E+00     0.3607E+00

 x,y =     0.5500E+00     0.3048E+00

 x,y =     0.6000E+00     0.2524E+00

 x,y =     0.6500E+00     0.2039E+00

 x,y =     0.7000E+00     0.1596E+00

 x,y =     0.7500E+00     0.1199E+00

 x,y =     0.8000E+00     0.8498E-01

 x,y =     0.8500E+00     0.5519E-01

 x,y =     0.9000E+00     0.3066E-01

 x,y =     0.9500E+00     0.1154E-01

 x,y =     0.1000E+01    -0.2080E-02

FORTRAN CODE

c two end point problem Milne page 101  y''+xy'+y=2x

c  passes through (0.,1.)  and (1.,0.)

      data nstep ,niter ,xi,xf /1000, 30,0.,1./

      dimension der1zero(200)

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

      v0f=-1.25

      v0i=-1.20

      d1=(v0f-v0i)/float(niter)

      v0=v0i

      der1zero(1)=v0i

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

      kp=int(float(nstep)/20.)

      kount=kp

      do 20 it=1,niter

      y0=1.

      y1=y0+dx*v0

c      print 100 ,0.,y0

      do 10 i=2,nstep

      x=dx*float(i)

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

c      print*,'i,y1,v1,a1,p1=',i,y1,v1,a1,p1

      if(i.eq.kount)then

c      print 100 ,x,y2

      kount=kount+kp

      endif

      y0=y1

      y1=y2

10    continue

      print 120 , der1zero(it), y2

      v0=v0i+d1*float(it)

      der1zero(it+1)=v0

c      print*,'  '

20    continue

100   format(1x,'x,y,yexact=',2(4x,e11.4))

120   format(1x,'der1(0), y1=',2(4x,e11.4))

      stop

      end

