
Numerical Solutions of Differential Equations  with Matlab 

 محمد عبداللهمحمد خير . د 2025-2024الدراس ي العام 

 جامعة المنارة
 كلية الهندسة

 الميكاترونكسقسم 
 مقرر التحليل العددي

https://manara.edu.sy/ 

https://manara.edu.sy/


Contents 

https://manara.edu.sy/ 

1. Euler Method  
 

2. Runge Kutta Method 

https://manara.edu.sy/


Euler Method  

https://manara.edu.sy/ 

https://manara.edu.sy/


https://manara.edu.sy/ 

https://manara.edu.sy/


https://manara.edu.sy/ 

https://manara.edu.sy/


https://manara.edu.sy/ 

https://manara.edu.sy/


Example 

https://manara.edu.sy/ 

https://manara.edu.sy/


https://manara.edu.sy/ 

https://manara.edu.sy/


syms f x y 
h = input('step size='); 
f = input('the function f(x,y)='); 
X(1) = input('x0='); 
Y(1) = input('y0='); 
xf = input('xf='); 
for i=1:(xf-X(1))/h 
      X(i+1)=X(i)+h; 
      y=Y(i); 
      x=X(i); 
      Y(i+1)=Y(i)+h*subs(f); 
end 
Y 
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f=20- 20*exp(-t/2) 

syms f t x 
h = input('step size='); 
f = input('the function f(t,x)='); 
T(1) = input('t0='); 
X(1) = input('x0='); 
Tf = input('Tf='); 
for i=1:(Tf-T(1))/h 
      T(i+1)=T(i)+h; 
      x=X(i); 
      t=T(i); 
      X(i+1)=X(i)+h*subs(f); 
end 
 X 

F=1000; 

m=100; 

k=50; 

syms v 

h = input('step size='); 
f = input('the function f(t,v)='); 
T(1) = input('t0='); 
V(1) = input('v0='); 
Tf = input('Tf='); 
for i=1:(Tf-T(1))/h 
      T(i+1)=T(i)+h; 
      v=V(i); 
      t=T(i); 
      V(i+1)=V(i)+h*subs(f); 
end 
V 

f=(F- k*v)/m 
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 ثانية 4800يتم تكرار نفس الخطوات حتى الوصول إلى درجة الحرارة عند اللحظة 
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clc 
clear all 
syms f x y 
h = input('step size='); 
f = input('the function f(x,y)='); 
X(1) = input('x0='); 
Y(1) = input('y0='); 
xf = input('xf='); 
for i=1:(xf-X(1))/h 
     y=Y(i); 
     x=X(i); 
     k1=subs(f); 
     y=Y(i)+0.5*k1*h; 
     x=X(i)+0.5*h; 
     k2=subs(f); 
     y=Y(i)+0.5*k2*h; 
     x=X(i)+0.5*h; 
     k3=subs(f); 
     y=Y(i)+k3*h; 
     x=X(i)+h; 
     k4=subs(f); 
     Y(i+1)=Y(i)+(1/6)*(k1+2*k2+2*k3+k4)*h; 
     X(i+1)=X(i)+h; 
end 
plot (X,Y,'b.') % numerical solution 

grid 

step size=240 
the function f(x,y)=-2.2067*10^(-12)*(y^4-81*10^8) 
x0=0 
y0=1200 
xf=4800 
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