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restart;
PDEt ool s[ decl are] ( (g1, g2, g3, g4, g5, g6, pl, p2, p3, p4, p5, p6) (t),
prinme=t, quiet );
Phi[1]:=2Z/ (1+Z2*2)"(3/ 2) -3/ 4*(2*2Z"2-3)*Z] (1+Z"2) N(7] 2) * ( Xr2+Y"2) :
Phi : =subs({X=q91, Y=02, Z=q3}, Phi [ 1]);
B 93 3(2g3*-3) g3 (ql® + g2°)
¢ = ,.(3/2) a 5 (712)
(1+g39) 4(1+g39)
H: =1/ 2* (p1"2+p2"2+p372+p4~2/ a+( p5- p6*cos(g4) ) ~2/ (a*si n(g4)"2) +p6
N2/ c)
-M(sin(qg4)*(cos(qgb)*diff(Phi,qgl)+sin(qg5)*diff(Phi,qg2))+cos(g4)*
di ff(Phi,g3))
+Q3;
2 2 2 2 -~ 2 2
:m+m+w+m+ywrmwm»+m_M
2 2 2 2a 2 asin(q4)2 2cC
_ 3 cos(g5) (2g3°-3)g3agl 3 sin(g5) (293°-3) g3 g2
sin(g4) | — - + cos(g4)
, (712) 2 , (712)
(1+93") (1+9g3°)
1 303° 303° (ql°+q2°) 3(203*-3) (ql®+g2?)
,.(3/2) B ,.(5/2) - L (712) B L (712)
(1+93) (1+093°) (1+939) 4(1+93)
21 (293 - 3) q32(q12+q22)]]
+ +03
,.(9/2)
4(1+0g3)
eqgen: ={ pl=q[ 7], p2=q[ 8] , p3=q[ 9] , p4=q[ 10] , p5=q[ 11], p6=q[ 12] ,
ql=q[ 1], 92=q[ 2], q3=q[ 3], q4=q[ 4], q5=q[ 5], q6=q[ 6]}:
CodeCenerati on[ C] (subs(eqggen, [dq[ 1] =di ff(H, pl),dq[ 2] =diff(H p2),

dq[ 3] =di ff (H, p3), dq[ 4] =di f f (H, p4), dq[ 5] =di f f (H, p5), dq[ 6] =di f f ( H,
p6) ,

dg[ 7] =di ff(-H,ql),dq[ 8] =diff(-H g2),dq[9]=diff(-H qg3), dq[ 10] =di f
f(-H q4),dq[11]=diff(-H g5),dq[12]=diff(-H q6)]),
opti m ze=true);

dq[ 0] = q[6];
dg[ 1] = q[7];
dq[2] = q[8];



t2 = 0.10el / a;
dq[3] = q[9] * t2;
t4

= q[11];
t5 = q[3];
t6 = cos(th);
t8 = q[10] - t4 * t6;
t9 = t8 * t2;
t10 = sin(t5);
t11 = t10 * t10;
t12 = 0.10el / t11;
dq[4] = t9 * t12;
dq[5] = -t9 * t12 * t6 + t4 / c;
t17 = q[4];
t18 = cos(t17);
t20 = q[ 2];
t21 = t20 * t20;
t23 = 0.2el * t21 - 0.3el
t25 = 0.1el + t21;
t26 = t25 * t25;
t28 = sqrt(t25);
t30 = 0.10el / t28 / t26 / t25;
t31 =123 * t20 * t30
t34 = t21 * t30;
t35 = q[O];
t38 =123 * t30
t4l = t23 * t21;
t42 = t26 * t26;
t44 = 0.10el / t28 /] t42;
dg[6] = M* (-0.3e1/ 0.2e1 * t10 * t18 * t31 + t6 * (-0.6el * t34 * t35 - 0.3e
1/ 0.2el * t38 * t35 + 0.21e2 / 0.2el * t41 * t44 * t135));
t51 = sin(t17);
t55 = q[1];
dq[7] = M* (-0.3el / 0.2el * t10 * t51 * t31 + t6 * (-0.6el * t34 * t55 - 0.3e
1/ 0.2el * t38 * t55 + 0.21e2 / 0.2el * t41 * t44 * t55));
t67 = t30 * t35;
t70 = t18 * t23
t73 = t21 * t44;
t78 =130 * t55
t81l = t51 * t23
t90 = 0.10el / t28 / t26
t93 = t21 * t20;
t96 = t20 * t30;
t97 = t35 * t35;
t98 = t55 * tb55;

t99 = t97 + t98

dq[8] = M* (t10 * (-0.6el * t18 * t21 * t67 - 0.3el / 0.2el * t70 * t67 + 0.21
e2 / 0.2e1 * t70 * t73 * t35 - 0.6el * t51 * t21 * t78 - 0.3el1 / 0.2el1 * t81 *

t78 + 0.21e2 / 0.2el1 * t81 * t73 * t55) + t6 * (-0.9el1 * t90 * t20 + 0.15e2 * t
93 * t30 - 0.9el * t96 * t99 + 0.42e2 * t93 * t44 * t99 + 0.63e2 / 0.4el * t23

* t44 * t99 * t20 - 0.189e3 / 0.4el * t23 * t93 / t28 / t42 /] t25 * t99)) - 0.1
el;

t123 = t8 * t8;

t129 = t96 * t35;

t131 = t96 * t55;

dq[9] = -t9/ t10 * t4 + t123 * t2 / t11/ t10 * t6 + M* (t6 * (-0.3el / 0.2el

* t70 * t129 - 0.3el / 0.2el * t81 * t131) - t10 * (0.10el / t28 / t25 - 0.3el
* 121 * t90 - 0.3el * t34 * t99 - 0.3el1 / 0.4el * t38 * t99 + 0.21e2 / 0.4el *
t41 * t44 * t99));

dq[10] = M* t10 * (0.3e1 / 0.2el1 * t81 * t129 - 0.3el / 0.2el * t70 * t131);

L dg[ 11] = 0. 0eO0;

[ >
> pqt: ={pl=pl(t), p2=p2(t), p3=p3(t), p4=p4(t), p5=p5(t), p6=p6(t),




ql=ql(t), q2=q92(t), q3=q3(t), q4=94(t), q5=q5(t), q6=q6(t)};
pat:={gl=ql, g2=02 93=03, g4 =04, 95 =05, 96 = g6, p1 = p1, p3 = p3, p4 = p4,

L PS5 = p5, p6 = p6, p2 = p2}
> eqdp: ={diff(pl(t),t)=subs(pqt,diff(-Hql)),diff(p2(t),t)=subs(pqg
t,diff(-Hqg2)),diff(p3(t),t)=subs(pqt,diff(-H qg3)),

di ff(p4(t),t)=subs(pqt,diff(-Hqg4)),diff(p5(t),t)=subs(pqt, diff(
-H,g5)),diff(p6(t),t)=subs(pqt,diff(-H q6))}:

> eqdq: ={diff(ql(t),t)=subs(pqt,diff(H pl)),diff(q2(t),t)=subs(pqt
,diff(H p2)),diff(g3(t),t)=subs(pqt,diff(H p3)),

diff(q4(t),t)=subs(pqt,diff(H p4)),diff(g5(t),t)=subs(pqt,diff(H
,p5)),diff(q6(t),t)=subs(pqt,diff(H p6))}:
> eq0: ={pl(0)=0, p2(0) =0, p3(0) =0, p4(0) =0, p5(0) =Orega* (a*si n(al pha)”
2+c*cos(al pha)~2) +c*onega*cos(al pha), p6(0) =c*( onega+Orega*cos( al
ha)),
e gl(0) =0, g2(0) =0, g3(0) =h, g4(0) =al pha, g5(0) =0, q6(0) =0} :
> onega[ T] : =7. 5; Orega: =1. 2; al pha: =0. 005; onega: =onega[ T] - Orega* cos(
al pha) ; a: =0. 089; c: =0. 139; M =8. 2; h: =1. 72;
W =75
Q=12
o :=0.005
w := 6.300015000
a:=0.089
c:=0.139
M:=8.2
| h:=172
[ > eval f(eq0);
{ p5(0) = 1.042489639, g3(0) = 1.72, g4(0) = 0.005, p1(0) = 0., p2(0) =0., p3(0) = 0.,

L p4(0) =0.,g1(0) =0.,92(0) = 0., g5(0) = 0., g6(0) = 0., p6(0) = 1.042500000}
[ > sol : =dsol ve(eqdp uni on eqdqg uni on
eq0, {p1(t),p2(t),p3(t), pa(t), p5(t),p6(t),

gl(t),q2(t),q3(t),q4(t),g5(t),g6(t)},type=nuneric,relerr=1e-5, ab
serr=1le-5,stiff=true, out put=array([seq(0.1*i,i=0..500)]),
maxf un=30000) :

[ > gbd: =eval f (subs({qg4(t)=1.5, p5(t)=0, p6(t)=1},eval (diff(qg5(t),t), e
qdq)));

g5d :=-0.7987970008
[ > P1[ 0] : =subs(eqO, p1(0)); P2[ 0] : =subs(eq0, p2(0)); P3[ 0] : =subs(eq0, p3
(0)); P4[ 0] : =subs(eqO, p4(0)); P5[ 0] : =subs(eq0, p5(0)); P6[ 0] : =subs(e
q0, p6(0));




P1,:=0
P2,:=0
P3,:=0
P4,:=0

P5, := 1.042489639

| P6, := 1.042500000
[ > QL[ 0] : =subs(eq0, q1(0)); Q[ 0] : =subs(eq0, g2(0)); @[ 0] : =subs(eqO, q3
(0)); A[0]:=subs(eq0, g4(0)); B[0]: =subs(eq0, g5(0)); Q[ 0] : =subs(e
q0, q6(0));
Q1,:=0
Q2,:=0
Q3,:=1.72
Q4, :=0.005
Q5,:=0
L Q6,:=0
> eqPQ ={pl(t)=P1[i-1],p2(t)=P2[i-1],p3(t)=P3[i-1],p4(t)=P4[i-1],p
5(t)=P5[i-1], p6(t)=P6[i-1],

ql(t)=Qi[i-1],92(t)=Q[i-1],q3(t)=Q8[i-1],q4(t)=Q4[i-1], q5(t)=Cb
[i-1],0q6(t)=Q6[i-1]};
egPQ:={p3=P3 _,,p4=P4,_,,p5=P5_,,p6=P6,_,,01=Q1_,,02=Q2 _,,

. g3=Q3_,04=Q4_,,05=Q5_,,46=Q6,_,, pL=PL_,, p2=P2 _,}
(> eqPQm ={p1(t)=P1m p2(t)=P2m p3(t)=P3m p4(t)=P4m p5(t)=P5m p6(t)=
P6m

ql(t)=Qlm q2(t)=Q@m q3(t)=@Bm gq4(t)=Q4m q5(t)=Qbm q6(t)=Q6n};
egPOM:={ gl =Q1m, g2 =Q2m, g3 = Q3m, g4 = Q4m, g5 = Q5m, g6 = Q6m, p1 = P1m,
L p2 = P2m, p3 = P3m, p4 = P4m, p5 = P5m, p6 = P6m}
> i:=1;eval f (subs(eqPQ eval (diff(qg5(t),t),eqdq)));

=1
L 1.200010000
> T[0]:=0:dt:=0.0025;for i from1l to 1 do
T[i]:=T[i-1]+dt*0. 060;
P1[i]:=P1[i-1] +dt *eval f (subs(eqPQ eval (di ff(pl(t),t), eqdp))):
P2[i]:=P2[i-1] +dt *eval f (subs(eqPQ eval (di ff(p2(t),t), eqdp))):
P3[i]:=P3[i-1] +dt *eval f (subs(eqPQ eval (di ff(p3(t),t), eqdp))):
PA[i]:=P4[i-1] +dt *eval f (subs(eqPQ eval (di ff(p4(t),t), eqdp))):
P5[i]:=P5[i-1] +dt *eval f (subs(eqPQ eval (di ff(p5(t),t), eqdp))):
P6[i]:=P6[i-1]+dt*eval f (subs(eqPQ eval (di ff(p6(t),t), eqdp))):
QL[i]:=QL[1-1] +dt *eval f (subs(eqPQ eval (diff(ql(t),t),eqdq))):




Q[i]:=Q[

Q@B[i]:=B[

Q4[] =QA]

®[i]:=Q[

QB[] :=Q9[
end do:

T[i]:=T[i-
Plm =P1[i -
P2m =P2[ i -
P3m =P3[ i -
PAm =P4[ i -
P5m =P5[ i -
P6m =P6] i -
Qlm =Q1[ i -
Q@m =Q2[ i -
Q@m =Q3[ i -
QAm =QA[ i -
Q@m =Qp[ i -
QBm =Q6[ i -

P1[i]:=P1[i-
P2[i]:=P2[i-
P3[i]:=P3[i -
PA[i]:=P4[i -
P5[i]:=P5[i-
P6[i]:=P6[i -
Qi ]:=Q[i-
Q@[i]:=Q[i -
Q@[i]:=Q[i-
QA[i]:=QAfi -
@[i]:=Q[i-
Q[i]:=Q6[i-

end do:

i -1] +dt *eval f (subs(egPQ eval (di ff(q2(t)
i -1] +dt *eval f (subs(egPQ eval (di ff(q3(t)
i - 1] +dt *eval f (subs(eqPQ eval (di ff(qg4(t)
i - 1] +dt *eval f (subs(eqPQ eval (di ff(qg5(t)

i - 1] +dt *eval f (subs(eqPQ eval (di ff(qg6(t),

dt := 0.0025

> T[O0]:=0:dt:=0.01;for i from1l to 1000 do

1] +dt;

1] +dt/ 2*eval f (subs(eqPQ eval (di ff(pl(t)
1] +dt/ 2*eval f (subs(eqPQ eval (di ff(p2(t)
1] +dt/ 2*eval f (subs(egPQ eval (di ff(p3(t)
1] +dt/ 2*eval f (subs(egqPQ eval (di ff(p4(t)
1] +dt/ 2*eval f (subs(egPQ eval (di ff(p5(t)
1] +dt/ 2*eval f (subs(eqPQ eval (di ff(p6(t)
1] +dt/ 2*eval f (subs(eqPQ eval (di ff(qgl(t)
1] +dt/ 2*eval f (subs(egqPQ eval (di ff(qg2(t)
1] +dt/ 2*eval f (subs(egPQ eval (di ff(q3(t)
1] +dt/ 2*eval f (subs(egPQ eval (di ff(q4(t)
1] +dt/ 2*eval f (subs(egPQ eval (di ff(q5(t)
1] +dt/ 2*eval f (subs(eqPQ eval (di ff(qg6(t)

1),
1),
),
),
t),

1)
1)
1)
1)
1)
1)
1)
1)
1)
1)
1)
1)

eqdq))):
eqdq))):
eqdq))):
eqdq))):
eqdq))):

, eqdp))):
, eqdp))):
, eqdp))):
,eqdp))):
,eqdp))):
, eqdp))):
,eqdq))):
,eqdq))):
,eqdq))):
,eqdq))):
,eqdq))):
,eqdq))):

1] +dt *eval f (subs(eqPQm eval (di ff(pl(t),t), eqdp))):

1] +dt *eval f (subs(eqPQm eval (di ff(p2(t)
1] +dt *eval f (subs(eqPQm eval (di ff(p3(t)
1] +dt *eval f (subs(eqPQm eval (di ff (p4(t)
1] +dt *eval f (subs(eqPQm eval (di ff (p5(t)
1] +dt *eval f (subs(eqPQm eval (di ff (p6(t)
1] +dt *eval f (subs(eqPQm eval (di ff(ql(t)
1] +dt *eval f (subs(eqPQm eval (di ff(g2(t)
1] +dt *eval f (subs(eqPQm eval (di ff(q3(t)
1] +dt *eval f (subs(eqPQm eval (di ff(qg4(t)
1] +dt *eval f (subs(eqPQm eval (di ff(qg5(t)

1] +dt *eval f (subs(eqPQm eval (di ff(qg6(t)

1),
),
),
1),
),
),
1),
),
),
1),
),

eqdp) ) ) :
eqdp)) ) :
eqdp))):
eqdp) ) ) :
eqdp)) ) :
eqdq))):
eqdq))):
eqdq))):
eqdq))):
eqdq))):

eqdq))):



I dt := 0.01
[ >
> wth(plots):
War ni ng, the nanme changecoords has been redefi ned

"> listplot([seq([T[i], @[i]],i=1..1000)]);
00114

0.011
0.009-
0.008-
0.007 1
0.006

0.005+

> evgl(soI[1,1])?Iistplot([eCaI(seq([soIFZ,l][i,1],sgl[2,l][i,1lf?
,1=1..500))1);

[t, p1, P2, p3, p4, PS5, p6, 91, 92, 3, g4, 95, 6]




0.011+




