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The equation    d2 y /dx2 = - x2   with BC ,   y(0)=0, y(1) =0   is solved by iteration.

The finite diference equation equivalent expression is

    y(k) =.5*(y(k+1) + y(k-1) -dx^2*(-x^2) )                        (1)

is solved iteratively. The endpoints y(1) = y(arrary)=0., are not subject to change.

The initial value proposed  for all  y is estimated by using only there points 

x= 0   , x = 1 / 2  , x=1    , dx=  1/ 2   , then

( y 2- 2y1 +y0) / dx2  = - (1/2) 2                                        (2)

and    y1  = (1/2) dx2 (1/4)  = 1/32.                                   (3) 

Thus our starting value is y(i) = 1/32  , where i ≠ 1, narray.    

The exact solution is    

    yexact(x)=(1./12.)*x*( 1.-x3)                .                         (4)

%one dimensional Boundary value problem y''= - x**2 ,y(0.)=0., y(1.)=0.

      nstep=20 ; narray=nstep+1; niter=30; dx=1./nstep;

      y(1)=0.;  y(narray)=0.;yexact(1)=0.; yexact(narray)=0.;

      xplot(1)=0.;xplot(narray)=0.;

      for i=[2:1:narray-1]

          y(i)=1./32. ;

          xplot(i)=(i-1)*dx;

      end

for i=[1:1:niter]

     for  k=[2:1:nstep]

    x=(k-1)*dx;

    y(k) =.5*(y(k+1) + y(k-1) -dx^2*(-x^2) );

    yexact(k)=(1./12.)*x*(1.-x^3);

    end

end

xplot=[0:dx:1.];

%plot(x,y,x,yexact),xlabel('xtrue'), ylabel('y , yexact')

plot(xplot,y,xplot,yexact),xlabel('xtrue'), ylabel('y , yexact ')

Here      nstep=20 ,  narray=nstep+1= 21   ,   niterations =30
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