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Numerical methods for PDEs 

Ordinary differential equalations 

Exercise 2. 

Using Euler method: 

clear all; clc; close all; 

  

f=@(x,y)y-x^2+1; 

h=input('h = '); 

x=[0:h:1]; 

y=zeros(1,length(x)); 

y(1)=input('y(0) = '); 

  

for i=1:(length(x)-1) 

    y(i+1)=y(i)+h*f(x(i),y(i)); 

end 

 

 

y = 

 

    1.0000    1.5000    2.1094    2.8242    3.6396 

Using Heun method: 

clear all; clc; close all; 

  

f=@(x,y)y-x^2+1; 

h=input('h = '); 

x=[0:h:1]; 

yy=zeros(1,length(x)); 

y=zeros(1,length(x)); 

y(1)=input('y(0) = '); 

yy(1)=y(1); 

  

for i=1:(length(x)-1) 

    yy(i+1)=y(i)+h*f(x(i),y(i)); 

    y(i+1)=y(i)+(h/2)*(f(x(i),y(i))+f(x(i),yy(i+1))); 

end 
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yy = 

 

    1.0000    1.5000    2.1875    3.0195    4.0016 

Pure interpolation polynomial: 

x1=[0 0.5 1]; 

el=ones(1,3)'; 

ms=x1'; 

hm=ms.^2; 

f1=zeros(1,3)'; 

f1(1)=f(x1(1),yy(1)); 

f1(2)=f(x1(2),yy(3)); 

f1(3)=f(x1(3),yy(5)); 

M=[el ms hm]; 

a=zeros(3,1)'; 

a=M\f1; 

 

p(x)=2+1.7484*x+0.2532*x2 
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