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i1) kill (all);
00) done

1l Coordinates

(%11) depends ([r_1, r_2, r_3,theta,phi,psi,omega_1,omega_2,omega_3,T,U,L],
(301) [ri(t), ra(t), r3(t), 0(t), e(t), T(t), wi(t), wao(t), ws(t), T(£), u(t)
,L(t)]

[

2 Kinetic energy

7(%14) v_1l: diff(r_1,t) - omega_3*r_2+omega_2*r_3;
v_2: diff(r_2,t) + omega_3*r_l-omega_l*r_3;
v_3: diff(r_3,t) - omega_2*r_l+omega_l*r_2;
(%02) Wy ry3—w3 ro+ —— Iq
(%03) + c +
%0 -wq r — rotws r
1+3 dt 2 3 L1
(504) . +
%0 — ratwy ro—wsH r
i dt 3 1 £2 2 L1
7 (%15) T: m/2% (v_1724v_2°24v_372);
(%05)
d 2 d 2 d 2
m (dt r3—|—wl rz—wz rl) +(UJ2 r3—w3 r2+d7t rl) —|—<—w1 r3+d7t r2—|-w3 rl)
| 2
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3 Potential energy
U: -M*m*G/sqgrt (r_1"2+r_272+r_3"2);
GMm
\/r32+r22+r12
.
4 Lagrange function
7(%17) T;
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5 Lagrange equations II
O .
5.1 r_1 equation
(3110) D5: diff(L, diff(r_1,t));
d
(5010) m (w2 ry—ws3 r2+d—t r1>
O

5.2 with time derivatives of omega_i
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7(%ill) E5: expand(ratsimp(diff (D5,t) - diff(L,r_1) = 0));
5 5 d 5 5 d 5 5 d
mwy r — I mwsy r — r mwy r — I
( ll) 2 £3 dt 3 N 2 +£2 dt 3 N 2 £1 dt 3 N
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d d d
3 ml| — wy r33 2mwsy | — 1y r32 m| — w3 | r32
mwij w3 ry dt dt dt
2 2 > T 2 2 2 2 2 2 - 2 2 ;T
rs —l—r2 —l—rl Irs3 —|—r2 —l—rl rs —l—r2 —l—rl rs —|—r2 —l—rl
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m r r
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7(%i12) E51: trigsimp(solve(E5, diff(r_1,t,2)));

d
rlz—(\/r32+r22+r12 ((2 wy r32+2 Wy r22+2 Wy r12) (dt ry
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(3012) [
d t?2

d 3 d d 5 5
-+ w1w3—i—d7tw2 rs + -2 w3 dit Iy + wlwz—d—t w3 r2+(—W3 —Wy )rl
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- 5.3 without time derivatives of omega_i
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7(%i13) ev (%, [diff(omega_2,t)=0,diff (omega_3,t)=0]);

d2

d
(3013) [ ry=- (\/r32+r22+r12 ((2 Wy r32+2wy ry?+2 wy r12) ( r3)

d t? dt

3 _ 4 w2 2 2
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d
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7 ($114) trigsimp (%) ;
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(3014) [

d
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