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sin d cos dy — cos d sin g cos(a — ap)






cos 1 ((sind — z cos dg)/ sin &)






tan —



rsinp


















cos @ = sin 0 sin 0p + cos 0 cos 0y cos A«



sin 6

7’ p— —_—
AIPS 1+ cos@



0
raAPSs = 2tan 5



sinz __ 2sinxzcosx __ _sin2x
cos T 2cos? ¢ 1+cos 2x

tanx =



tan(6/2) ~ 6/2



r~0/2












(o — ag) X cos(6 — o)















(¢0,00) = (0,0)



bp



0° for 99 > 0
¢p = °
180 for g < 0



sing, =0



B}



(0, cos ¢,) + cos™* (sin &p)
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(0, cos ¢,) — cos™*(sin &p)
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5. = {51),1 if 5p,l > 0 and (Sp71 < 90°
p =

dpo otherwise.



op = £90






ag + ¢p — 180°

Qo — ¢p
agp — atan2(0,

sin dp sin dg

cos dp cos dg

)

for 6, = +90°
for 6, = —90°

otherwise.






cos Yy






Qo+



(—cos@sin(¢p — ¢,), sin 6 cos §, — cos 8 sin 6, cos(¢p — ¢,))






sin~! (sin @ sin 6, + cos 6 cos &, cos(¢p — ¢,))



Pp+



(—cos dsin(av — ), sin § cos 6, — cos d sin dy, cos(a — )



sin~! (sin & sin d,, + cos & cos 0, cos(a — o))



¢ cosb



bp



OO












ap — 180°



PSFL.0



¢srL.0 = atan2(— cos d sin(a — g — 180°), — cos d cos(a — ag — 180°)) = o — g






(y,z) + 180°



0sFL.0



OsrLo = sin” ' (sind) = §
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(e — ag) cos§
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= (a0 — ag) cosd
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