Rechenregeln fiir Differentialoperatoren

V(g1 +¢2) = Vi, + Vi, grad (¢, + py) = grad o, + grad ¢,

V(%@z):%ﬁ%ﬂolv% grad (p1p,) = flj‘ grad ¢, + ¢, grad p,

V(f(e) = @(90) Vi grad (f (p)) = @(90) grad ¢

V- (t +1tz) =V -t + V- s div (ty + tz) = div Uy + div Uy

Vi(pt)=u-Vo+¢V-u div (¢ @) =1u-grad ¢ + ¢ div 4

Vo (ty X tp) =1y (V X ty) —ty - (V Xy) | div () X Us) =ty 10t Uy — Uy - 10t Us

V- (Vxu)=0 div rot © =0

V X (ty +1z) =V Xt + V X iy rot (ty + ts) = rot Uy + rot sy

V X (ty X tiy) = (ty - V) Uy — UV - U rot (tfy X Uy) = (s - grad)ul—u2 div U,
(V-

+1 +ily div iy — (i - grad) s
V x (Vp)=0 rot grad ¢ =0
VX (V@) —:V ((Vv ﬁ)) _VAUVU rot rot 4 = grad (div @) — div grad u
VX (o) =@ VXu—1ixVp rot (o) = ¢ rot U — U X grad ¢
Ap=V -Vo=9,+p, +¢., Ap = div grad ¢ = @0 + @y + @
A (p109) = 938001 + 2V, Vs + 01 Ay
A(f(p) = f(p) Do+ f(9) (V)
ANi=V(V-u)—V x(Vxi) div grad @ = grad (div @) — rot rot 4

Integralsétze

L. [gradudV = § udS
v 1%

V CR3 bzw. V C R?

Satz von Gauf:

2. fdiv w dea;f;

T dS

V CR? bzw. V C R?

3. frot dV——f % dS

V C R? bzw. V C R?

Satz von Stokes:
— —
4. frotﬂ> . dS:§ﬂ>~ dx
F OF

F — Fliche im R3

5. [gradu x cﬁ':—fudx
F oF

F — Fliche im R3

Greensche Formeln:

6. [ulvdV=4§u Ou
v oV

on

dS — [grad u- grad v dV
v

7. fudiv?dV:fu?-cﬁ'—fgradu-?dv
v oV v

V C R? bzw. V C R?
V C R? bzw. V C R?
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