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clc
clear
syms m1 m2 L1 L2 Lc1 Lc2 I1 I2 th1 th2 thd1 thd2 g tu1 tu2 D
m1=2;m2=1;L1=1;L2=0.5;I1=0.01;I2=0.005;%g=9.81;D=2;
Lc1=L1/2;Lc2=L2/2;
% Lc1=L1/2;Lc2=L2/2;I1=m1*L1^2/12;I2=m2*L2^2/12;
M=[m1*Lc1^2+m2*(L1^2+Lc2^2)+2*m2*L1*Lc2*cos(th2)+I1+I2  m2*Lc2^2+m2*L1*Lc2*cos(th2)+I2; 
m2*Lc2^2+m2*L1*Lc2*cos(th2)+I2 m2*Lc2^2+I2];
V=[‐2*m2*L1*Lc2*thd1*thd2*sin(th2)‐m2*L1*Lc2*thd2^2*sin(th2); m2*L1*Lc2*thd1^2*sin(th2)];
G=[(m1*Lc1+m2*L1)*g*cos(th1)+m2*g*Lc2*cos(th1+th2); m2*g*Lc2*cos(th1+th2)];
Tu=[tu1;tu2];
qd=[thd1;thd2];
qdd=M^-1*(Tu-V-G-D*qd);
f1=thd1;
f2=thd2;
f3=qdd(1);
f4=qdd(2);
f=[f1;f2;f3;f4];
x=[th1;th2;thd1;thd2];
A=jacobian(f,x);
B=jacobian(f,Tu);
AA=subs(A,[th1;th2; thd1;thd2; tu1 ;tu2],[pi/2; 0;0;0;0;0]);
BB=subs(B,[th1;th2; thd1;thd2; tu1 ;tu2],[pi/2; 0;0;0;0;0]);
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AA =

[                                                      0,                                                         0,                                           1,                                                                                 0]
[                                                      0,                                                         0,                                           0,                                                                                 1]
[                   (3*g*(2*m1 + m2))/(L1*(4*m1 + 3*m2)),                              ‐(9*g*m2)/(L1*(4*m1 + 3*m2)),                ‐(12*D)/(L1^2*(4*m1 + 3*m2)),                                       
(6*D*(3*L1 + 2*L2))/(L1^2*L2*(4*m1 + 3*m2))]
[ ‐(3*g*(L1*m1 + 2*L2*m1 + L2*m2))/(L1*L2*(4*m1 + 3*m2)), (3*g*(2*L1*m1 + 6*L1*m2 + 3*L2*m2))/(L1*L2*(4*m1 + 3*m2)), (6*D*(3*L1 + 
2*L2))/(L1^2*L2*(4*m1 + 3*m2)), ‐(12*D*(L1^2*m1 + 3*L1^2*m2 + L2^2*m2 + 3*L1*L2*m2))/(L1^2*L2^2*m2*(4*m1 + 3*m2))]

BB =

[                                          0,                                                                              0]
[                                          0,                                                                              0]
[                    12/(L1^2*(4*m1 + 3*m2)),                                     ‐(6*(3*L1 + 2*L2))/(L1^2*L2*(4*m1 + 3*m2))]
[ ‐(6*(3*L1 + 2*L2))/(L1^2*L2*(4*m1 + 3*m2)), (12*(L1^2*m1 + 3*L1^2*m2 + L2^2*m2 + 
3*L1*L2*m2))/(L1^2*L2^2*m2*(4*m1 + 3*m2))]
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AA =

[              0,              0,              1,               0]
[              0,              0,              0,               1]
[  (2900*g)/1577, ‐(2500*g)/1577, ‐(2700*D)/1577,  (12700*D)/1577]
[ ‐(7800*g)/1577, (17600*g)/1577, (12700*D)/1577, ‐(83100*D)/1577]

BB =

[           0,           0]
[           0,           0]
[   2700/1577, ‐12700/1577]
[ ‐12700/1577,  83100/1577]
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