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+ ¢sin (1 —cos P)(LL)(Z — 1) + (1 — cos P)?(I11, + LI (IZ - 1)
+sin ¢(1 —cos ¢)is(13 — 1) + ¢pcos $p(1 — cos ¢)Is(1? — 1) + ¢psin ¢(1
—cos §) (12 — Dyl, + 2(1 — cos ¢)?1,1,12 — psin? ply(L2 — 1)
— 2sin (1 — cos $)lyis + ¢sin ¢(1 — cos Pl 1,12 + (1 — cos ¢)?1;15l;
+ LIy — sin (1 — cos Pl i1 — pcos ¢p(1 — cos P)31; + Psin® ¢pl3l,
+ sin ¢(1 — cos Pp)ly(Lyls + Uz) — I lrsin? ¢ — Ll psin deos ¢

w3 = ¢psin? ply + psing (1 — cos ), 1,17 + 12 + 12 —2)
—¢cosep (1 —cosP)lz + psing Iy, + I3 sing + l3¢p cos p — 41, sin ¢
— Lil,¢sing cosp — 2sinp (1 — cos $p)l,l,15 — sin ¢(1 — cos P)lyl;ls
+ (1 —cos ¢p)2(lyly + Uy)(12 — 1) + (1 — cos p) (i1 L, + UL)
+sin¢ (1 — cos ¢)i5 (12 — 1) + 2(1 — cos ¢)?1,1,13
+ (1 —cos ¢)2ll3(lyls + Uz) + sing (1 — cos Py (Lr15 + Lyl5)

ws = —¢sin ¢lil, + psin pcos ¢l;l, + Psin? ¢l; — pcos PLs + Lypcos? ¢ + 1,1, psin ¢
+ I3sin ¢ + gcos Ply — il,sin? ¢ — l;1,¢psin ¢pcos ¢
—sin (1 —cos @)Lyl + 1113 — Bly + 13 — 11,15 — 1313)
+ (1 —cos ¢)2(Blyly — Lyl + Bly — Ly + 21211 + Bl + Lilylsls)

+ (1 —cos ¢)(Z1L2 + lle)

ws = Pl + Izsin ¢ — [ 1,sin? ¢ + (1 — cos §)(lyly + [r1y) + (1 — cos $)? [l (L
+ 2lyly + U3ls) = b1y — Ll + 5, + 13151

w3 = Pls + Issin ¢ — [11,sin? ¢+ (1 — cos ¢)(I1l, + I1) — (1 — cos ¢)?l;,

w3 = Pl + l:35in ¢ —I,1,(1 + sin® ¢ + cos® ¢ — 2cos @) + (1 — cos ¢))(l:1lz + l'.zll)

w3 = Ply + Izsin ¢ —2(1 — cos ¢)i, + (1 — cos P11, + (1 — cos $);1,

w3 = Ply + Izsin ¢ + (1 — cos ¢)(I,1; — I11)
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with( Lineardlgebra) :

with( Typesetting) :

Settings( typesetprime = true) :
Settings( typesetdot = true) :

cos(0) —sin(o) 0 0 0 cos(y) —sin(y) 0
EunlerMatrix = (0,0,y)—| | sin(0) cos(¢) 0 |.| 0 cos(8) —sin(6) |.| sin(y) cos(y) 0
0 0 1|0 sin(®) cos(8) 0 0 1

A := EulerMatrix( (1), 8(t),w(t))
cos(o(7)) cos(w(r)) —sin(o(r)) cos(8(r) ) sin(w(r)) —cos(o(r)) sin(w(r)) —sin(o(r)) cos(8(r)) cos(w(r)) sin(o(r)) sin(6(r))
A= sin(o(r)) cos(w(r)) +cos(o(7)) cos(0(7) ) sin(w(r)) —sin(o(r))sin(w(r)) +cos(o(r)) cos(8(r)) cos(w(r)) —cos((r)) sin(6(r)) 0]
sin(8(r)) sin{w(r)) sin(0(z)) cos(w(z)) cos(8(r))

Calculation of A . AT
€ := map(simplify, A = map( diff. Transpose(4), 1))

0 (1) cos(8(1)) +6(r) cos(0(7) ) (1) sin(6(r) ) — 6(r) sin(o(7))
Q= — (1) cos((1) ) = o(1) 0 sin(o() ) (1) sin(8(1)) +8(r) cos(0(1)) @
—cos(0(7) ) W(r) sin(0(r)) +06(¢) sin(o(r)) —sin(o()) ¥(r) sin(0(¢)) — 0(r) cos(o(r)) 0

Calculation of AT A:
Q prime = map( simplify. map( diff. Transpose(A4).t) = 4)

0 o(1) cos(0(1) ) +ps(1) —cos(w(r)) o(r) sin(8(r)) +0(r) sin(w(r))
Q prime = —o6(1) cos(6(1)) — (1) 0 sin(y(1)) o(¢) sin(6()) +6(r) cos(y(r)) @)
cos(y()) 0(#) sin(0(r)) —6(r) sin(w(r)) —sin(y(r)) o(r) sin(0(r)) — 6(r) cos(w(r)) 0

Calculation afAT\ o)

sin(6(7) ) (1) sin(6(7)) +6(¢) cos(a(7))
w:= | —cos(o(r)) y(t) sin(0(r)) +6(z) sin(d(r))
V() cos(8(1)) +0(1)

@ prime := map( simplify, Transpose(A) » @)
sin(w(7)) 0(7) sin(6(1)) +6(1) cos(w(r))
o prime = | cos(y(t)) 6(t) sin(8(r)) —6(r) sin(y(r)) @
0(1) cos(8(1)) +r(1)






