
Ordinary Differential Equations, Euler’s Method  [1-6] 

𝑑𝑦

𝑑𝑥
= −1.2𝑦 + 7𝑒−0.3𝑥  

 

 

Euler’s Method to solve the following ordinary differential equation  

h=0.5 from x=0 to x=1 with the initial condition y=3 at x=0 

Euler’s method formula 𝑦𝑖+1 = 𝑦𝑖 + 𝑓 𝑥𝑖 , 𝑦𝑖 ℎ 

   𝑥𝑖+1 = 𝑥𝑖 + ℎ   



      
 The first point of the solution is (0,3), which is the point where the initial condition is given. For  the 

first point i=1. The values of x and y are x1=0 and y1=3. 

𝑥𝑖+1 = 𝑥𝑖 + ℎ = 𝑥𝑖 + 0.5   

𝑦𝑖+1 = 𝑦𝑖 + 𝑓 𝑥𝑖 , 𝑦𝑖 ℎ = 𝑦𝑖 +  −1.2𝑦𝑖 + 7𝑒
−0.3𝑥𝑖 0.5 

First step : (i=1) 

𝑥2 = 𝑥1 + 0.5 = 0 + 0.5 = 0.5   

𝑦2 = 𝑦1 +  −1.2𝑦1 + 7𝑒
−0.3𝑥1 0.5 = 3 +  −1.2 ∗ 3 + 7𝑒−0.3∗0 0.5 = 4.7 

 

>> X1=0;Y1=3;h=0.5 

h = 

    0.5000 

>> Y2=Y1+(-1.2*Y1+7*(exp(-0.3*X1)))*h 

Y2 = 

    4.7000 



Second step : (i=2) 

𝑥3 = 𝑥2 + 0.5 = 0.5 + 0.5 = 1.0   

𝑦3 = 𝑦2 +  −1.2𝑦2 + 7𝑒
−0.3𝑥2 0.5 = 4.7 +  −1.2 ∗ 4.7 + 7𝑒−0.3∗0.5 0.5 = 4.893 

 

i 1 2 3 

xi 0.0 0.5 1.0 

yi 3.0 4.70 4.893 

 

>> X1=0.5;Y1=4.7;h=0.5 

h = 

    0.5000 

>> Y2=Y1+(-1.2*Y1+7*(exp(-0.3*X1)))*h 

Y2 = 

    4.8925 



     



    







dy.m 

 

function dydx = dy( x,y) 

dydx=-1.2*y+7*exp(-0.3*x); 

end 

Euler111.m 

%xinitiai independent value 

x=0; 

%yinitiai idependent value 

y=3; 

%h stepsize of indepentent value 

h=0.5; 

%xf final value of independent variable 

xf=1; 

while (1) 

    if x+h>xf 

        h=xf-x; 

    end 

    dydx=dy(x,y); 

    y=y+dydx*h; 

    x=x+h; 

    if x>= xf, break, end   

end 

yy=y; 

save euleryyresponse.mat yy 

Command Window 

 

>> Euler111 

>> 

 

yy= 

4,89247791748770 


