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The first order differential equation     dy/dy = f(x,y)  with intial condition y(0)= y0  is solved by iteration.

The sequence of approximations is

     y n (x)   =    y 0     +    ∫   f(t, y n-1 (t) )  dt where the integral limits are from 

0 to x.

 We take below the case of   dy/dx= cos(x)    with y 0 =0. The solution is   y(x) =sin(x)

c Picard's method

      dimension y1(0:5000), y2(0:5000)

      equivalence (dt,dx)

c      f(x,i)=y1(i)**2

      f(x,i)= cos(x)

c initial condition y0= y(x=0)

      pi=2.*asin(1.)

      y0=0.

      xf=pi/2.

      nx=3000

      nt=nx

      niter=15

      dt=xf/float(nt)

      y2(0)=y0

      do 10 i=0,nx

      y1(i)=y0

10    continue

      do 50 it=1,niter

      do 20 i=0,nx

      sum=0.

      do 30 j=0,i

      t=dt*float(j)

      sum=sum + f(t,j) + f(t-dt,j-1)

30    continue

      sum=y0+sum*dt/2.

      y2(j)=sum

20    continue

      do 40 i=1,nx

      y1(i)=y2(i)

40    continue

      call plot(y2,nx,dx)

      print*,''

50    continue

      stop

      end

      subroutine plot (y2,nx,dx)

      dimension y2(0:5000)

      yexact(x)= -1./(x+1.)

      do 10 i=0,nx,100

      x=dx*float(i)

      print 100, x, y2(i),sin(x)

10    continue

100   format(2x,'x, y2, yexact=', 3(2x,e11.4))

      return

      end
RUN  ( after 15 iterations)

x, y2, yexact=   0.0000E+00   0.0000E+00   0.0000E+00

 x, y2, yexact=   0.5236E-01   0.5234E-01   0.5234E-01

 x, y2, yexact=   0.1047E+00   0.1045E+00   0.1045E+00

 x, y2, yexact=   0.1571E+00   0.1564E+00   0.1564E+00

 x, y2, yexact=   0.2094E+00   0.2079E+00   0.2079E+00

 x, y2, yexact=   0.2618E+00   0.2588E+00   0.2588E+00

 x, y2, yexact=   0.3142E+00   0.3090E+00   0.3090E+00

 x, y2, yexact=   0.3665E+00   0.3584E+00   0.3584E+00

 x, y2, yexact=   0.4189E+00   0.4068E+00   0.4067E+00

 x, y2, yexact=   0.4712E+00   0.4540E+00   0.4540E+00

 x, y2, yexact=   0.5236E+00   0.5001E+00   0.5000E+00

 x, y2, yexact=   0.5760E+00   0.5447E+00   0.5446E+00

 x, y2, yexact=   0.6283E+00   0.5879E+00   0.5878E+00

 x, y2, yexact=   0.6807E+00   0.6294E+00   0.6293E+00

 x, y2, yexact=   0.7330E+00   0.6693E+00   0.6691E+00

 x, y2, yexact=   0.7854E+00   0.7073E+00   0.7071E+00

 x, y2, yexact=   0.8378E+00   0.7433E+00   0.7431E+00

 x, y2, yexact=   0.8901E+00   0.7773E+00   0.7771E+00

 x, y2, yexact=   0.9425E+00   0.8092E+00   0.8090E+00

 x, y2, yexact=   0.9948E+00   0.8389E+00   0.8387E+00

 x, y2, yexact=   0.1047E+01   0.8663E+00   0.8660E+00

 x, y2, yexact=   0.1100E+01   0.8913E+00   0.8910E+00

 x, y2, yexact=   0.1152E+01   0.9139E+00   0.9135E+00

 x, y2, yexact=   0.1204E+01   0.9339E+00   0.9336E+00

 x, y2, yexact=   0.1257E+01   0.9514E+00   0.9511E+00

 x, y2, yexact=   0.1309E+01   0.9663E+00   0.9659E+00

 x, y2, yexact=   0.1361E+01   0.9786E+00   0.9781E+00

 x, y2, yexact=   0.1414E+01   0.9881E+00   0.9877E+00

 x, y2, yexact=   0.1466E+01   0.9950E+00   0.9945E+00

 x, y2, yexact=   0.1518E+01   0.9991E+00   0.9986E+00

 x, y2, yexact=   0.1571E+01   0.1001E+01   0.1000E+01

