
Equivalence between new and old forms for ∇h

W = (−q, p, 0)/
√
p2 + q2 = (− sinλ, cosλ, 0) (1)

N = (−rp,−qr, p2 + q2)/
√
p2 + q2 = (− cosλ sinφ,− sinλ sinφ, cosφ) (2)

∂λ/∂δ = W ·P×U/ cosφ = − sinλ/ cosφ cos δ (3)

∂λ/∂ε = W ·P×V/ cosφ = cosλ/ cosφ cos ε (4)

∂φ/∂δ = N ·P×U = W ·U = − cosλ sinφ/ cos δ (5)

∂φ/∂ε = N ·P×V = W ·V = − sinλ sinφ/ cos ε (6)
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=

(
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/R =

=
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W
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(
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)
/R cosφ

(7)
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∂λ/∂µ = −pr/(p2 + q2) = −pr/ cos2 φ (8)

∂λ/∂ν = −qr/(p2 + q2) = −qr/ cos2 φ (9)

∂φ/∂µ = q/
√
p2 + q2 = q/ cosφ (10)

∂φ/∂ν = −p/
√
p2 + q2 = −p/ cosφ (11)
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/R =

=

(
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/ cos2 φ− rp∂h
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P×∇h = P×
(
r
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/R (13)

The third component of P×∇h is:[
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(14)

Thus:

P×∇h =

(
∂h

∂µ
,
∂h

∂ν
,
∂h

∂λ

)
/R. (15)
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