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Reference:

1. Schaum's Outline of Numerical Analysis by Francis Scheid 2nd ed. , page 434.
The Ritz method is employed for solving the DE 

d2 y /dx 2  = - x2     ,                                    (1)

0 ≤   x ≤ 1      ,with boundary conditions  y(0)=y(1) =0.

The idea is to mimize the integral 

[image: image1.jpg]J(y)= Ll [% (y')- xzy] dx = minimum



.      (2)

The Euler Lagrange equation, corresponding to the variation of J(y), is precisely  equation (1).

To this purpose a set of linear elements 
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is introduced.

The problem is transformed into a set of linear equations,
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(4)

where the unknowns are the yk.

Equation (4) specific to the problem.It is obtained via (2) by taking derivatives with respect to the  yk , i.e   finding ∂ J/∂ yk and then integrating. 

We solve (4) by iterations 

As an intial value we let all values of y  ( except the end points wich are fixed to be zero) ,be  yk  ≈  (1/2) * (∆x)2 (x=1/2)2 , where ∆x = (1/2).
MATLAB CODE 
%Ritz method in one dimension  y'' = -x**2  ,  0=< x<=1 , y(0)=0 , y(1)=0

% ref. One dimensional finite element Schaums ,F. Scheid,Numerical Analysis  

% page 434

narray=20 ; dx=1./(narray-1) ;niter=narray ; yinitial=(1./2.)*(1./2.)^2*(1./2.)^2;

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

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

    y(i)=yinitial;

end

for i=[1:1:narray];

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

end

for it=[1:1:niter];

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

                    f(i) =(1./12.)*( xf(i-1)^4  + xf(i+1)^4 ) +(1./2.)*xf(i)^4

              f(i)=f(i) -(1./3.)*( xf(i-1)*xf(i)^3 + xf(i+1)*xf(i)^3 );

            y(i)=.5*( y(i-1)+y(i+1) + f(i) );

               end

        end

k=0;

for  u=[0:dx:1];

    k=k+1;

 ysol(k)= (1./12.)*u*(1.-u^3);

end

x=[0:dx:1];

plot(x,ysol), xlabel('x'), ylabel('Y(exact solution)')

The solution y numerical and y (exact are plotted ) next. The array consists of 20 points and 20 iterations were carried out.
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