
S. Scherer 15. November 2019

Mathematische Rechenmethoden 1 (B.Ed.) WiSe 2019/2020
Zylinder- und Kugelkoordinaten

1. Zylinderkoordinaten

x = ρ cos(ϕ),

y = ρ sin(ϕ),

z = z,

0 ≤ ρ =
√
x2 + y2 <∞,

ϕ ∈ [0, 2π[,

−∞ < z <∞,
êρ = cos(ϕ)êx + sin(ϕ)êy,

êϕ = − sin(ϕ)êx + cos(ϕ)êy,

êz = êz.

(êρ, êϕ, êz) bildet ein rechtshändiges System.

Umkehrung:

êx = cos(ϕ)êρ − sin(ϕ)êϕ,

êy = sin(ϕ)êρ + cos(ϕ)êϕ.

Probe:

~r = ρêρ + zêz

= ρ [cos(ϕ)êx + sin(ϕ)êy] + zêz

= xêx + yêy + zêz.



2. Kugelkoordinaten
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x = r sin(θ) cos(ϕ),

y = r sin(θ) sin(ϕ),

z = r cos(θ),

0 ≤ r =
√
x2 + y2 + z2 <∞,

ϕ ∈ [0, 2π[,

θ ∈ [0, π], cos(θ) =
z

r
,

êr = sin(θ) cos(ϕ)êx + sin(θ) sin(ϕ)êy + cos(θ)êz,

êθ = cos(θ) cos(ϕ)êx + cos(θ) sin(ϕ)êy − sin(θ)êz,

êϕ = − sin(ϕ)êx + cos(ϕ)êy.

(êr, êθ, êϕ) bildet ein rechtshändiges System.

Umkehrung:

êx = sin(θ) cos(ϕ)êr + cos(θ) cos(ϕ)êθ − sin(ϕ)êϕ,

êy = sin(θ) sin(ϕ)êr + cos(θ) sin(ϕ)êθ + cos(ϕ)êϕ,

êz = cos(θ)êr − sin(θ)êθ.

Probe:

~r = rêr

= r [sin(θ) cos(ϕ)êx + sin(θ) sin(ϕ)êy + cos(θ)êz]

= xêx + yêy + zêz.


