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doublePendulum1 := proc()
#
######################################################################
#
# computation of the Lagrangian of the double pendulum
# 
# q    := generalized coordinates vector
# q[1] := bar 1 angle
# q[2] := bar 2 angle
# qp := generalized velocities vector
# k    := kinetic energy of the system
# v    := potential energy of the system
# la   := Lagrangian
# n    := number of degrees of freedom
# l1   := length of bar 1
# l2   := length of bar 2
# m1   := mass 1
# m2   := mass 2
# k1,k2,k3,k4 := constants
#
######################################################################
#

global k, v, n, la, q, qp;
k := .5*(m1+m2)*l1^2*qp[1]^2 + .5*m2*l2^2*qp[2]^2 + 

m2*l1*l2*cos(q[1]-q[2])*qp[1]*qp[2] ;
v := (m1+m2)*g*l1*cos(q[1]) + m2*g*l2*cos(q[2]);
n := 2;
la := k - v;

end proc;

File doublePendulum1.tex
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File eqnMotion.tex

eqnMotion := proc(la,q,dq,ddq,n)
#
######################################################################
#
# 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)
# Forc1:= generalized internal and damping forces (n*1)
#
######################################################################

local i,j,Forc,dql,dvl,ddvl,u,du,Mass,Forc1;

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

for i to n do
dvl[i] := evalm(diff(la,dq[i]));
dql[i] := evalm(diff(la,q[i]));

od;

for i to n do
for j to n do

dvl[i] := subs( dq[j] = diff(u[j](t),t),  
q[j]  = u[j](t),
dvl[i]);

dql[i] := subs( dq[j] = diff(u[j](t),t),  

q[j]  = u[j](t),
dql[i]);

od;
od;

for i to n do
ddvl[i] := diff(evalm(dvl[i]),t);
Forc[i] := simplify(ddvl[i] - dql[i]);

od;

for i to n do
for j to n do

Forc[i] := subs(diff(u[j](t),t,t)=ddq[j],
diff(u[j](t),t)  =dq[j],
u[j](t)          =q[j],
Forc[i]);

od;
od;

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

for i to n do 
for j to n do 

Mass[i, j] := simplify(diff(Forc[i], ddq[j])); 
od; 

od;

Forc1 := array(1 .. n);
Forc1 := simplify(evalm(Forc- Mass&*ddq));

return evalm(Mass),evalm(Forc1);
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Ejecución manipulador simbólico

30/09/2016 Mecánica Racional - Tema 1 34


