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1.11 Koordinatensysteme

Ebene Polarkoordinaten

I Radius ρρρ, Winkel φφφ:

I xxx = ρρρ cosφφφ, yyy = ρρρ sinφφφ,

I ∂xxx
∂ρρρ = cosφφφ, ∂xxx

∂φφφ = −ρρρ sinφφφ,

I ∂yyy
∂ρρρ = sinφφφ, ∂yyy

∂φφφ = ρρρ cosφφφ.

I ρρρ =
√

xxx2 + yyy2,

I ∂ρρρ
∂xxx = xxx

ρρρ , ∂ρρρ
∂yyy = yyy

ρρρ ,

I ∂φφφ
∂xxx = − yyy

ρρρ2 , ∂φφφ
∂yyy = xxx

ρρρ2 .



1.11 Koordinatensysteme

Zylinderkoordinaten

I Radius ρρρ, Winkel φφφ, Höhe zzz:

I xxx = ρρρ cosφφφ, yyy = ρρρ sinφφφ, zzz = zzz.



1.11 Koordinatensysteme

Kugelkoordinaten

I Radius rrr , geographische Breite θθθ, Länge φφφ:

I xxx = rrr sinθθθ cosφφφ, yyy = rrr sinθθθ sinφφφ, zzz = rrr cosθθθ,

I ∂xxx
∂rrr = sinθθθ cosφφφ, ∂xxx

∂θθθ = rrr cosθθθ cosφφφ, ∂xxx
∂φφφ = −rrr sinθθθ sinφφφ,

I ∂yyy
∂rrr = sinθθθ sinφφφ, ∂yyy

∂θθθ = rrr cosθθθ sinφφφ, ∂yyy
∂φφφ = rrr sinθθθ cosφφφ,

I ∂zzz
∂rrr = cosθθθ, ∂zzz

∂θθθ = −rrr sinθθθ, ∂zzz
∂φφφ = 0.

I rrr =
√

xxx2 + yyy2 + zzz2,

I ∂rrr
∂xxx = xxx

rrr , ∂rrr
∂yyy = yyy

rrr , ∂rrr
∂zzz = zzz

rrr ,

I ∂θθθ
∂xxx = cosθθθ cosφφφ

rrr , ∂θθθ
∂yyy = cosθθθ sinφφφ

rrr ,
∂θθθ
∂zzz = − sinθθθ

rrr ,

I ∂φφφ
∂xxx = − sinφφφ

rrr sinθθθ , ∂φφφ
∂yyy = cosφφφ

rrr sinθθθ , ∂φφφ
∂zzz = 0.
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