5.4. Derivation of f;;
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5.5. Derivation of f;; and C

First, note that
V;kg = (Cbl X Cb3)T(k/1 X kg,)
= (“bi’k})(“biks) — (“bik3)(“bsk})
= (“bi’k;)(“bsks)

VZTk/l = —(Cbi X Cbg)T(kg X k3)
—(“bik2)(“bsks) + (“b; k3)(“bzk2)
—(“bi’k2)(“b3ks)

Let ¢ £ 03 — 6%, and thus
cosfy|  [costpcosfs + sineysinby
sinff | = |cost cosf3 + sint sin 5

From (64) and (27), we get
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Then, from (26) and (28), we derive the expressions of f;;:

f11 = fi1cosy + fiasing
= 6(°bks)((°bikz)* + (“bik})?)
= 0(“biks)
fa1 = far1cosy) + faasin
= 0(“biks)((“b3k2)(“bTks) + (“byk!)(“bTk)))
= 6(°biks)(“bj (koks + Kk, ")by)
= 6(“b3ks)(“b; (I —ksks)“b1)
= (“biks)(“b3“by)
fa2 = —farsine + fag cosyp
= 0(“b3ks)((“b3k})(“biks) — (“b3ks)(“bik)))
= 6(°b3ks)(“bj (koks + Kk ")by)
= 5(°biks3)(“by x “by)" (k] x ka)
=0(“b3ks)||“b2 x “by|kiks
= 6(“b3ks)[“ba x “b||
f15 = fiscosy) — figsing
= —(uiky)fi1/d
= —(uik:)(“bzks)
fou = fossineh + foy costp
= (uzki)f22/6
= (uzk1)(“bsks)[|“b2 x “by |
fas = fas cost) — fagsinep
—(uzki)f21/6
—(uzk:)(“bsks)(“bTk])

Additionally, we can derive the expression of (__3, which is
defined in (56):

C = C(es, 05 — 05)C"C(ky, ¢)C(ks, 02)

=C(e2, ) [ki ki ko|” C(ks,02)

=Cle2,¥) [k ks kol
= [cosyk] —sinvky ks sinyk) + cos T/)kQ]T
= [(KKk|" + kok})b; k3 sin¢kf + cosika]”



