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L - klélz + (kz + k3 COS(Hz))(Hl + 9.2)2 - pl Sln(Ql) - plen(91 + 92)

clear; clc; +h

(o)

% Define symbolic variables

syms thl(t) th2(t) kl k2 k3 pl p2 4 o™
dthl = diff(thl,t); ) Q
dth2 = diff(th2,t); X}\/h v
% Lagrangian Go™ i

L = kl1*dthl*2 + (k2 + i 5

k3*cos (th2)) * (dthl + dth2)"2 - A N 0 v

pl*sin(thl) - p2*sin(thl + th2) B

% Equations of motion

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

% Substitute derivatives

syms dthl dth2 d2thl d2th2

oldt={ 'diff(thl(t), t)', 'diff(th2(t), t)', 'diff(thl(t), t, t)',
'diff (th2(t), t, t)'};

newt={ dthl dth2 d2thl d2th2};

Taws=subs (Taw, oldt, newt) ;

% Mass matrix (D)

D = equationsToMatrix (Taws, [d2thl; d2th2])

% Coriolis/centrifugal (H) and gravity (G) terms
temp = Taws - D*[d2thl; d2th2];

G = simplify(subs(temp, {dthl,dth2}, {0, 0}))
H=simplify (temp-G)
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L= 016"+ (0.2 + 0.05c0s(8,))(6; + 6,)" — 5sin(6;) — 0.6sin(6; + 6,)

clear; clc;

% Define symbolic variables

syms thl(t) th2(t) kl k2 k3 pl p2
dthl = diff(thl,t);

dth2 = diff(th2,t);

% Lagrangian

L = 0.1*dthl1*2 + (0.2 + 0.05*cos(th2))*(dthl + dth2)"2 - 5*sin(thl) -
0.6*sin(thl + th2)

% Equations of motion

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

% Substitute derivatives

syms thl th2 dthl dth2 d2thl d2th2

oldt={ 'diff(thl(t), t)', 'diff(th2(t), t)', 'diff(thl(t), t, t)',
'diff (th2(t), t, t)'};

newt={ dthl dth2 d2thl d2th2};

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

% Mass matrix (D)

D = equationsToMatrix (Taws, [d2thl; d2th2])

% Coriolis/centrifugal (H) and gravity (G) terms
temp = Taws - D*[d2thl; d2th2];

G = simplify (subs (temp, {dthl,dth2}, {0, 0}))
H=simplify (temp-G)
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L = (0.05 + 10d?)6? + 5d? + 100dsin(6)

y
0
]
i
clear; clc; E
i d
B B B 1
% Define symbolic variables ¥ g

syms d(t) th(t) g
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, thl]))

% 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)'}s

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)
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