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 معادلات الحركة )لاغرانج( – التحكم بالروبوت
 

 .MATLABلحركة الخاصة بالمنظومة التالية باستخدام لمعادلات ا D, H, G أوجد المصفوفات: الأولالتمرين 

ℒ =  𝑘1𝜃̇1
2

+ (𝑘2 + 𝑘3 cos(𝜃2))(𝜃̇1 +  𝜃̇2)
2

− 𝑝1 sin(𝜃1) − 𝑝2sin (𝜃1 + 𝜃2) 
 

 

 
clear; clc; 

  

% Define symbolic variables 

syms th1(t) th2(t) k1 k2 k3 p1 p2 

dth1 = diff(th1,t); 

dth2 = diff(th2,t); 

  

% Lagrangian 

L = k1*dth1^2 + (k2 + 

k3*cos(th2))*(dth1 + dth2)^2 - 

p1*sin(th1) - p2*sin(th1 + th2) 

  

% Equations of motion 

Taw = simplify(functionalDerivative(-L, [th1, th2])) 

  

% Substitute derivatives 

syms dth1 dth2 d2th1 d2th2 

oldt={ 'diff(th1(t), t)', 'diff(th2(t), t)', 'diff(th1(t), t, t)', 

'diff(th2(t), t, t)'}; 

newt={ dth1 dth2 d2th1 d2th2}; 

Taws=subs(Taw,oldt,newt); 

  

% Mass matrix (D) 

D = equationsToMatrix(Taws, [d2th1; d2th2]) 

  

% Coriolis/centrifugal (H) and gravity (G) terms 

temp = Taws - D*[d2th1; d2th2]; 

G = simplify(subs(temp, {dth1,dth2}, {0, 0})) 

H=simplify(temp-G) 
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 المشتقة من تابع لاغرانج الآتي: لمعادلات الحركة D, H, Gلإيجاد الصيغة المصفوفاتية  MATLAB: اكتب برنامج بلغة الثانيالتمرين 
ℒ =  0.1𝜃̇1

2
+ (0.2 +  0.05 cos(𝜃2))(𝜃̇1 + 𝜃̇2)

2
− 5 sin(𝜃1) − 0.6sin (𝜃1 + 𝜃2) 

 

 

clear; clc; 

  

% Define symbolic variables 

syms th1(t) th2(t) k1 k2 k3 p1 p2 

dth1 = diff(th1,t); 

dth2 = diff(th2,t); 

  

% Lagrangian 

L = 0.1*dth1^2 + (0.2 + 0.05*cos(th2))*(dth1 + dth2)^2 - 5*sin(th1) - 

0.6*sin(th1 + th2) 

  

% Equations of motion 

Taw = simplify(functionalDerivative(-L, [th1, th2])) 

  

% Substitute derivatives 

syms th1 th2 dth1 dth2 d2th1 d2th2 

oldt={ 'diff(th1(t), t)', 'diff(th2(t), t)', 'diff(th1(t), t, t)', 

'diff(th2(t), t, t)'}; 

newt={ dth1 dth2 d2th1 d2th2}; 

Taws=subs(Taw,str2sym(oldt),newt); 

  

% Mass matrix (D) 

D = equationsToMatrix(Taws, [d2th1; d2th2]) 

  

% Coriolis/centrifugal (H) and gravity (G) terms 

temp = Taws - D*[d2th1; d2th2]; 

G = simplify(subs(temp, {dth1,dth2}, {0, 0})) 

H=simplify(temp-G) 
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 .MATLABلحركة الخاصة بالمنظومة التالية باستخدام لمعادلات ا D, H, G أوجد المصفوفات: الثالثالتمرين 

ℒ = (0.05 + 10𝑑2)𝜃̇2 + 5𝑑̇2 + 100𝑑𝑠𝑖𝑛(𝜃) 

 

 

 

 

 
clear; clc; 

  

% Define symbolic variables 

syms d(t) th(t) 

dd = diff(d,t); 

dth = diff(th,t); 

  

% Lagrangian 

L = (0.05 + 10*d^2)*dth^2 + 5*dd^2 + 100*d*sin(th) 

  

% Equations of motion 

Taw = simplify(functionalDerivative(-L, [d, th])) 

  

% Substitute derivatives 

syms dd dth d2d d2th 

oldt={'diff(d(t), t)','diff(th(t), t)','diff(d(t), t, t)','diff(th(t), t, 

t)'}; 

newt={dd dth d2d d2th}; 

Taws=subs(Taw,oldt,newt); 

  

% Mass matrix (D) 

D = equationsToMatrix(Taws, [d2d; d2th]) 

  

% Coriolis/centrifugal (H) and gravity (G) terms 

HG = Taws - D*[d2d; d2th]; 

G = simplify(subs(HG, {dd,dth}, {0, 0})) 

H=simplify(HG-G) 

 


