Vektoranalysis in krummlinigen Koordinaten

Koordinaten: (q1,92,93)
Linienelement: dr' =3, dg;€;

Einheitsvektoren:

., l1or or
€ =3 i =
b; 0g; dq;

Im Allgemeinen gilt: €; = €; (¢1, g2, q3) (Ausnahme: karthesische Koordinaten).
Orthogonalitit:
é} . éj - 52‘3‘

Nabla-Operator:

- .1 0
V= XZ: ‘i 57 dq;
Gradient:
- 1
gradf—Vf—;eiZ%g(‘;
Divergenz:
.o = - 1 8(A1b2193) 8([71142[)3) 3(()162143)1
leA = v . A = + +
b1b2b3 l Iq g2 dq3
Rotation:

1 [3(53/13) _ 8(b2A2)] & + zykl. Vert.
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Zylinderkoordinaten

X = pcos ¢ Yy = psin¢ z=2z

p =\ 22+ 12 ¢ = arctan (Z)

by=1, by=p, b.=1

€, = € coso+ €, sing,
€y = —€,sing+ €, cose,
€. = @&..

A,

Gradient:
_of _1of _ of
gradf = epa—p + e¢;a—¢ + €5,
Divergenz:
.= 10(pA,) 10As O0A,
divA = — -
v > op + 00 + -
Rotation:
> L (10A, 0A, ., [(0A 0A, L1 [(0(pAy)
A = - _ e el il
rot e”(p&(b 8z>+e¢<8z 8p>+zp< ap
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spharische Polarkoordinaten
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T =rcos¢sinf = rsin¢sinf z=rcosf
r=\/2%+y?+ 22 ¢ = arctan (y) 6 = arccos <Z>
x r

b,=1, bg=r, by=rsind

€ = €, cospsinf + €, singsind + ¢, cosb,
g = €, cos¢cost +¢€, singcost — €, sinb,
€y = —€,sin¢g+¢€, cose
Gradient:
B af 10f 1 of
gradf—era +€97% rsin@%
Divergenz:
- 10(r*A) 1 O(sinfAy) 1 04,
divaA = 2 or + rsin 6 00 * rsinf O0¢
Rotation:
ot — @ 1 J(sinAy) B 04, n q} ‘1 0A, B d(rAy)
rsin 6 00 ¢ sinf 0¢ or
L1 (0(rdg) O0A,
oo < ar o0 )
Laplace:

AG — i g 5 OP N 1 0 ea@ N 1 027(13
B " or r2sin 6 00 sin 00 r2 sin’ § O¢?



