Formelsammlung zur Vektoranalysis

1 Vektor-Differentialoperatoren in krummlinigen
Orthogonalkoordinaten

Linienelement: ds® = glzdx12 + 922d1'22 + 932dx32
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Rotation: rot(A) =

Laplace-Operator: AU = div(grad(U)) =

axl
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2 Rechenregeln

rot(grad(U)) =0

div(rot(A4)) = 0

rot(rot(A)) = grad(div(A4)) - 2 A (kartesische Koordinaten)
div(A x B) = Brot(A) - Arot(B)

grad(UV) = U grad(V) + V grad(U)

rot(AA) = Arot(A) + (grad(\)) x A

div(AA) = Adiv(A) + A grad(\)

rot(A x B) = (Bgrad) A — (Agrad) B + A div(B) - B div(A)
grad(AB) = (Bgrad)A + (Agrad) B + A x rot(B) + B x rot(A)



3 Vektor-Differentialoperatoren in Zylinder- und
Kugelkoordinaten

a) Zylinderkoordinaten

Linienelement: ds? = dr? +r? dp?® + d2?
Volumenelement: dV =rdrdpdz
Gradient: grad(U) = %—Zér + igg% + aa—géz
A,

Divergenz: div(A) = = (TA )+ 19 3Az

r &p 0z

. - 104, 0A,1. 04, 0A,

Rotation: rot(A) = [; 9 8;] r+ [ Py or ] [ (rde) - ]

2 2
Laplace-Operator: A _1o ( a—U) LOU OU
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b) Kugelkoordinaten

Linienelement: ds® = dr? + r* d¥* + r* sin®(0) dp?

Volumenelement: dV = r? sin(9) dr dd de

Gradient: grad(U) = %—Zér + %%éﬁ + rsii(z’ﬁgzé@

Divergenz: div(4) = %%(HAT) Pt O [;;(Sln(ﬁ) Ag)+ a(;‘;]

Rotation: rot(4) = m [7(5111(79) A,) - 8A19] +% [@(XZ - %(7‘ Ag,)] ot
Laplace-Operator: AU - izaﬁ (7«2%) . m 0619 (bm(ﬂ)—) @Zﬁ;




