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H CONICET
- <y

File doublePendulum1.tex

doublePendulum1 := proc()

#

HEHH A R R T
#

# computation of the Lagrangian of the double pendulum
#

#q :=generalized coordinates vector

#q[1] :=bar 1 angle

#q[2] := bar 2 angle

#qgp :=generalized velocities vector

#k :=kinetic energy of the system

#v :=potential energy of the system

#la :=Llagrangian

#n :=number of degrees of freedom

#11 :=lengthof bar1

#12 :=length of bar 2

#ml :=massl

#m2 :=mass2

# k1,k2,k3,k4 := constants

#

HUHHHHEH B R
#

global k, v, n, la, q, gp;
k :=.5*(m1+m2)*1172*qp[1]*2 + .5*m2*[2A2*qp[2]*2 +
m2*[1*12*cos(q[1]-q[2])*ap[1]*gp[2] ;
v :=(ml+m2)*g*|1*cos(q[1]) + m2*g*I2*cos(q[2]);
n:=2;
la:=k-v;
end proc;
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File egnMotion.tex

egnMotion := proc(la,q,dq,ddq,n)

#

HEHHHHEH R R R
#

# computation of the equations of motion of a given system
#

# Input

#q :=generalized coordinates vector (n*1)

#dq :=generalized velocities vector (n*1)

# ddq := generalized accelerations vector (n*1)

#la :=system Lagrangian

#n :=number of equations of motion and of variables
#
# Output

# Mass := mass matrix (n*n)

# Forcl:= generalized internal and damping forces (n*1)

#

HEHEHHEHEHEHEHEHEHEHEH A

local i,j,Forc,dgl,dvl,ddvl,u,du,Mass,Forcl;

dgl :=array(1..n); dvl :=array(1..n);
ddvl := array(1..n); Forc:=array(l..n);
u :=array(l..n); du :=array(l..n);

foritondo
dvl[i] := evalm(diff(la,dq[i]));
dql[i] := evalm(diff(la,q[il));
od;

foritondo
forjtondo
dvl[i] := subs( dq[j] = diff(u[j](t),t),
aljl = uljl(t),

Mecanica Racional - Tema 1

S&

dal[i] := subs( dq[j] = diff(u[j](t),t),
aljl = uljl(t),
dal[i]);
od;
od;

foritondo
ddvl[i] := diff(evalm(dvl[i]),t);
Forc[i] := simplify(ddvl[i] - dql[i]);
od;

foritondo
forjtondo
Forc[i] := subs(diff(u[j](t),t,t)=ddq([j],
diff(ufj](t),t) =daljl,
ufjl(t) =qljl,
Forc[i]);
od;
od;

Mass :=array(1..n,1..n);

foritondo
forjtondo
Massli, j] := simplify(diff(Forc[i], ddq[j]));
od;
od;

Forcl :=array(1 .. n);
Forcl := simplify(evalm(Forc- Mass&*ddq));

return evalm(Mass),evalm(Forc1l);
end; 33
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H CONICET
-

C I M E C

Ejecucién manipulador simbdlico

> restart;
> read "doublePendulum1 tex"
> gop= arrail.2)
gpp=array(l.2. [ ])
> read "egnMotion tex" :
> doublePendulum | );
05 (ml+m2) Eflqp‘;‘ +0.5m2 321@“; + mE‘EfEEcas{gl — ‘-""1) gpygpy — (ml+m2) gll cas[gl} — mi’gffcas[qﬂ

> Forc = array(l .2); Masa= array(1 2.1 .2);
Forc =array(1.2,[ ])
1.2.[])

Masa = array(1 2,
> Masa = egnMotion|la g, gp. gop, 2)[1];

LIF(mI+m2)  1.1Im212cos(q, — g,
Masa = . { 1 .,)
l.e‘fmj'e‘;’cas[ql—gl} 1.12°m2

> Forc:= eqgnMorion(la g. gp. gop. 2)[ 2]
Forc = [ 1.11 {mE‘e‘Esiﬂ[gl — ‘?1) gu”; — gsin{gl) mi— gsiﬂ{gl} mj-') 1. {—Efsiﬂ[grl — ‘f:',) gp‘;’ — gsin[ql)) mE‘EE]

> with( CodeGeneration);
[ C, CSharp, Fortran, ImtermediateCode, Java, JavaScript, LanguageDefinition, Matlab, Names, Perl, Pvthon, R, Save, Translate, VisualBasic|

> Matlab(evalm| Masa), resultname = "Masa");

Masa = [0.1lel * 11 ~ 2 * (ml + mZ2) O.1lel * 11 * m2 * 12 * cos{gi{l) - g{(2)); O.1lel * 11 * mZ * 12 * cos{g(l) - g(2))

| 0.1el * 12 ™~ 2 * m2;];

> Matlab(evalm(Forc), resultname = "Fuerza");

Fuerza = [0.1lel * 11 * (mZ * 12 * =in(g(l) - g(2)) * go(2) ~ 2 - g * =in{g(l)) *ml - g * =in{g(l)) * m2) 0.lel * (-11 *
| =2in(g(l) - g(2)) * go(l) ~ 2 — g * =in(g(2))) * m2 * 12];

-
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