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The second-order homogeneous Cauchy-Euler equidimensional equation has the form 

	
	[image: image2.jpg]axy" + by’ +cy =0





	

	


We take a numerical approach to the case when a=1, b=-3 and c=-3 .
A MATLAB code is developed.

%EXAMPLE OF CAUCHY LINEAR DIFF. EQUATION

% X^2 D^2Y/DX^2 -3X (DY/DX) = 3 Y

c1=1 ; c2=1; xi=1  ;xf=3; yexact=c1*x+c2*x.^3; 

y(1)=c1*xi+c2*xi.^3 ; y(2)=c1*(xi+dx)+c2*(xi+dx).^3 ;

dx=(xf-xi)/5000;

k=1 ; 

for x=[xi+2*dx:dx:xf] 

k=k+1;   yprime=(y(k)-y(k-1))/dx; 

y(k+1)=2*y(k)-y(k-1) +(dx^2)*( 3*yprime/(x-dx) -3*y(k)/(x-dx).^2 );

%y(k+1)=2*y(k)-y(k-1) +(dx^2)*(-y(k));

end 

x=[xi:dx:xf];

plot(x,y,x,yexact), xlabel('x'),ylabel('ynum,yexact')
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